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EXECUTIVE SUMMARY

The Federal Awviaion Administation (FAA) issued a proposed policy statement, PS-
ANM-25.853-01, for the purpose of providing guidance on acceptable methods of
compliance (MOC) for the flammability requirements of Title 14 Code of Federal Regulations
Part 25 for commonly constructed parts, construction details, and materials.

The proposed policy statement divides materials and design features into two categories.

o Methods that are acceptable and can be used are as shown in Part 1 of the policy
statement.
o Methods that are expected to be acceptable but require test data to support them are as

shown in Part 2 of the policy statement.

Industry created the Flammability Standardization Task Group (FSTG) as an ad hoc action under
the International Aircraft Materials Fire Test Working Group (IAMFTWG) in September
2009. The FSTG then initiated a 2-year substantiation activity to validate the contents of the
policy in support of the FAA issuing a final policy in 2012. The FSTG organized subteams to
investigate the parts of the policy. Approximately 200 people were involved with the
effort, with the goal of using the policy to standardize and simplify flammability compliance
across industry. Many companies supplied data, materials, and testing.

The FSTG developed a process for substantiating each item in the policy memo. Test
plans were developed and approved by industry and then made available to the FAA for
concurrence. The test plan was executed (occasionally with changes) and the data were
gathered.  The data were analyzed and a final report was posted for industry
concurrence, followed by an FAA review. In the final report, the FSTG recommended using
the method of compliance as written in the proposed policy; not using the MOC in the
proposed policy; or, based on the data and analysis, using a modified approach to the MOC.
The FSTG provided briefings of its activities to the IAMFTWG on a regular basis. The IAMFTWG
participation is open to the public.



1. INTRODUCTION.

The Federal Awviaion Administration (FAA) Transport Airplane Directorate issued a proposed
policy statement, PS-ANM-25.853-01, with the purpose of providing guidance on
acceptable methods of compliance (MOC) for the flammability requirements of Title 14 Code of
Federal Regulations (CFR) Part 25 for commonly constructed parts, construction
details, and materials.

The proposed policy statement divides materials and design features into two categories.

o Methods that are acceptable and can be used are as shown in Part 1 of the policy
statement.
o Methods that are expected to be acceptable but require test data to support them are as

shown in Part 2 of the policy statement.

In September 2009, the aviation industry created the Flammability Standardization Task Group
(FSTG) as an ad hoc action under the International Aircraft Materials Fire Test Working Group
(IAMFTWG). The FSTG initiated a 2-year substantiation activity to validate the contents of the
methods in attachment 2, Part 2, as well as review Part 1 MOCs, of the proposed policy in
support of the FAA issuing a final policy in 2012. Over 200 people were involved with this
effort. Scott Campbell of C&D Zodiac and Michael Jensen of The Boeing Company co-chaired
the FSTG. Task leaders from industry volunteered to work each subgroup of tasks. Task leaders
met monthly via teleconference to discuss the status and the issues. The project structure for the
effort is shown in figure 1.

Interested Industry

Monthly Communication

Project Management Matrix

FAA

Jeff Gardlin

Monthly Phone Calls

= Etc...

Issue Template Issue Template Issue Template

Support Support Support
Members Members Members

Figure 1. The FSTG Project Structure



The items in the FAA-proposed policy statement were grouped into common categories, such as
panel features, and then subgrouped into projected similar data and analysis required for proving
out the Part 2 MOC, as shown in figure 2. For example, items 20, 21, and 22 were grouped
together because they all related to metal bonded to a panel in some way. This reduced the total
number of tasks to manage from 49 to 22. It was also intended to provide a consistent approach
to the MOCs for similar items. Item 5 was later split into two separate items, 5a for paint and 5b
for decorative laminates. The item was split because the supply base, use of inks, and methods
of validation for the MOC were very different. Item 12 was combined with item 5b because they
both dealt with color of decorative film laminates, and item 12 was essentially a subset of
item 5b.

Panel Construction

Panel Features

2& 24 Thickness 20, 21, 22 Bonded Metal
6,7,8,9, 11 Skin Ply 33 & 43a-f Edge Fill
3&4 Core Variables 42 Inserts
18 & 19 Metal Skins 44 Fillet Seals
Attached Items (Bonded) Other
28-41 Attached Items 18& 27 General
10 Surfacing
Decorative / Color Materials
5 Paint / Ink 16 Metal Parts
Tedlar, texture 25 Clear_Signs and
12,13,14 | oot i
Synthetic 26 rinted Wiring
15 leather/Suede Boards
Powder coated
17 metal
23 Plastic color

Figure 2. Groupings for Proposed Policy Parts 1 and 2 ltems

C&D Zodiac developed a Microsoft® SharePoint® (https://portal.cdzodiac.comisites/FSTG
/default.aspx) as a common repository for all information and discussion for this effort (see
figure 3). Any interested person from industry could obtain access to SharePoint via a personal
user ID and password provided by Panade Sattayatam, C&D Zodiac, who coordinated all
SharePoint development and inputs.  SharePoint allowed for online collaboration using file
libraries and discussion forums, voting polls, and item status. SharePoint provided complete
transparency to the process.
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Draft Proposal
Announcements

General Discussion
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Discussions
Task Group Members
People and Groups
Industry Team Status
Voting Polls

; ## Flammability Standardization Task Group

Collaboration site for the Flammability Standardization Task Group.

GENERAL ANNOUNCEMENTS
Definitions library added
FSTG Meeting Agenda Uploaded (Bremen)

MEETING MINUTES: Industry Standardization Status Meeting
with FAA/EASA
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CALENDAR

There are currently na upcoming events. To add a new event, didk
“Add new event” below.

GENERAL
General Discussion Board
General Discussion Document Library
Task Group Members
Definitions Library
Definitions Discussion Forum
Fire Test Working Group Website
Draft Proposal Announcements
Documents for FAA Approval
FS5TG Reparts (FAA Approved)

FAA Proposal Discussion Forum

DECORATIVE/COLOR
Ref 5a: Paint Disc Group
Ref Sa: Paint Doc Library

Ref Sh, 12, 13, 14: Tedlar, Texture and Patter/Ink Disc
Group

Ref 5b, 12, 13, 14: Tedlar, Texture and Pattern/Ink Doc
Library

Ref 15: Synthetic Leather /Suede Disc Group
Ref 15: Synthethic Leather/Suede Doc Library
Ref 17: Powder Coated Metal Disc Group

Ref 17: Powder Coated Metal Doc Library
Ref 23: Plastic Color Disc Group

Ref 23: Plastic Color Doc Library

PANEL FEATURES
Ref 20, 21, 22: Bonded Metal Disc Group
Ref 20, 21, 22: Bonded Metal Doc Library
Ref 33 & 43a-f: Edge Fil Disc Group
Ref 33 & 43a-f: Edge Fil Doc Library
Ref 42: Inserts Disc Group
Ref 42: Inserts Doc Library
Ref 44: Filet Seals Disc Group
Ref 44: Filet Seals Doc Library

This Site (v

PANEL CONSTRUCTION
Ref 2 & 24: Thickness Disc Group
Ref 2 & 24: Thidmess Doc Library
Ref 3 & 4: Core Variables Disc Group
Ref 3 & 4: Core Variables Doc Library
Ref6, 7, 8, 9, 11: Skin Ply Disc Group
Ref6, 7,8, 9, 11: Skin Ply Doc Library
Ref 18 & 19: Metal Skins Disc Group
Ref 18 & 19: Metal Skins Doc Library

ATTACHED ITEMS
Ref 28-41: Attached Items Disc Group
Ref 28-41: Attached Items Doc Library

OTHER
Ref 18 27: General Disc Group
Ref 18 27: General Doc Library
Ref 10; Surfacing Materials Disc Group
Ref 10: Surfacing Materials Doc Library
Ref 16: Metal Parts Disc Group
Ref 16: Metal Parts Doc Library
Ref 25: Clear Signs and Windows Disc Group
Ref 25: Clear Signs and Window Doc Library
Ref 26: Printed Wiring Boards Disc Group
Ref 26: Printed Wiring Boards Doc Library
Ref Adhesives Disc Group
Ref Adhesives Doc Library
Ref Potting Disc Group
Ref Potting Doc Library
Ref Small Part Disc Group
Ref Small Parts Doc Library

Figure 3. The FSTG SharePoint Home Page

The FSTG developed a process for substantiating each item in the proposed policy memo. Task
leaders worked with industry members at meetings during 2010 and 2011 to develop test plans
using a standard template. The meetings typically occurred in conjunction with IAMFTWG
meetings. The test plans were discussed and, when finalized by the FSTG team, were voted on
by industry. All voting was handled through SharePoint. Each company had a single vote to
approve or disapprove the test plan. Industry-approved test plans were placed in the FAA folder
on SharePoint for review and concurrence by the FAA. The test plan was then executed,
occasionally with changes, and the data were gathered. Many companies and the FAA supported
the fabrication of test coupons, gathering of existing data, and conducting of tests. The data were
analyzed and final reports were written by the teams. The reports were posted for industry vote,
again through SharePoint.  Industry-approved reports were placed in the “Documents for FAA
Approval” folder on SharePoint for FAA review. In the final report for each item, the FSTG
recommended using the MOC as written in the proposed policy; not using the MOC in the
proposed policy; or, based on the data and analysis, a modified approach to the MOC. The task
leaders met monthly by teleconference to share status and issues. The FSTG provided briefings
of its activities to the IAMFTWG on a regular basis. The IAMFTWG participation is open to the
public.

Table 1 shows the items not pursued by the FSTG for inclusion in the final policy as they were
not deemed useful, and the FSTG chose not to invest resources for the small benefit afforded.



Table 1. Proposed Policy Items not Pursued

Policy Reference
Number Method of Compliance Description
18 Decorative laminate on metal skin of sandwich panel
19 Metal skinned foam/honeycomb panels

Item 7 could not be completed due to lack of data for comparable glass weave weight classes and
partial loss of Bunsen burner data (burn length data). Due to time constraints, the tests could not
be repeated, but industry was confident that inorganic glass weaves in the same weight class do
not affect flammability characteristics and have not generated any data to the contrary. FSTG
further recommends that this item be incorporated into final policy and, if necessary, is open to
repeating the test program at a later date to support future AC development.

It is expected that many material cross sections will be substantiated by similarity, using multiple
MoCs. None of the proposed policy MoCs were considered to exclude the use of additional
MoCs, nor did industry evaluate a maximum number of MoCs allowed for any one compliance
finding. None of the industry work identified any incompatible MoCs that, when used together,
would produce unsafe or noncompliant parts.

Appendix A contains the definitions compiled from the individual reports. In cases in which
there was more than one definition for the same or similar terms, a single version was
developed. The chart in appendix B shows the comparison of the initial policy MOCs
and the final industry recommendations. Appendices C through CC contain the FSTG final
reports sent to the FAA with all definitions, data, analysis, and recommendations.

2. ANALYSIS.

Each report in appendices C through CC includes a technical analysis section for the relevant
MOC.

Members of the FSTG estimate there will be a large cost savings (time and materials) over the
next several vyears by implementing the final policy.  Similarly, those companies who have
implemented the policy memo have also experienced significant savings over the last 1 to
2 years.

3. RECOMMENDATIONS.

The FSTG recommends that the FAA accept the findings documented in the subtask reports in
appendices C through AA. In addition, the FSTG recommends the following be added to the
final policy:

3.1 GENERAL MOCS.

The FSTG recommends the following MoCs from the policy be cited in flammability test plans and
reports in a general section and need not be cited individually for every applicable



cross section of materials. Citing these MoCs in a general section will greatly reduce repetitive
clutter in plans and reports.

Table 2. The MOCs for Citing in Compliance Showings in a General Section

Policy Reference
Number MoC Description
10* Surface Fillers
13 Decorative Mechanical Texture
21° Metal Edge Trim
27 Material vs. Installation

1 The test plan/report must cite data showing approval of the surface
filler per the MoC.

2A statement must be made that all metal edge trims used are thicker
than 0.020"” or a table must be inserted showing all the edge trim
part numbers and thicknesses.

3.2 ITEMS THAT MEET EXISTING POLICY.

For decorative laminate orientation (14) and skin ply lay-up orientation (8), the data provided
shows these materials behave isotropically, and therefore meet current FAA-written guidance as
they do not need to be tested in more than one direction. Therefore, the FSTG recommends that
no separate MOC be required to be cited in test plans and reports.

3.3 IMPLEMENTATION STRATEGY.

The conclusions and recommendations in this report represent, in some cases,
significant changes to the MoCs for flammability certification defined in the policy. Additionally,
although the material contained in this report represents an unprecedented collaborative effort
among numerous contributors, representing a wide variety of organizations from across the
aviation industry, the contributors do not represent all or even a majority of the companies that
constitute the vast infrastructure of the commercial aviation industry. To ensure a smooth
transition to the MOCs in the final FAA policy across the entire aviation industry, the FSTG
recommends the FAA provide guidance on the time frame in which the transition to the final
policy MOCs may be implemented. The FSTG proposes that a 6-month time period should be
sufficient for organizations involved in flammability certification of aircraft interiors to
assimilate the changes contained within the final policy. The activities to be completed within
the 6-month period include thorough evaluation of the final policy with respect to
differences from the policy, creaion and review of fraining materials, implementation of training
across the domestic and international supply base, and initiation of data collection efforts that
facilitate implementation of the final policy. In addition to preparatory activities, a 6-month
window for final policy implementation would help avoid concurrent usage of both the policy
and the final policy for organizations having multiple certification projects at different points in the
certification cycle occurring simultaneously.



The FSTG believes that, for those organizations transitioning from the policy to the final policy,
a statement in the final policy, such as “Transition from the FAA Policy to this final Policy must be
implemented for new certification programs no later than 6 months from the date of policy
release,” would be invaluable.

4. CONCLUSION.

The Flammability Standardization Task Group activity was unprecedented in size, scope,
diversity, and especially in benefit. Communication with industry partners, task group
participants, and regulators were seamless and constructive. The task group reports contained in
this final report provide a wealth of data, context, recommendations, and guidance for use in the
final policy and subsequent advisory material. None of the research data implicated any of
the policy Methods of Compliance © negatively impact safety.



APPENDIX A—FLAMMABILITY STANDARDIZATION DEFINITIONS

The Flammability Standardization Task Group industry team recognized that definitions were
important in the interpretation of methods of compliance (MOC). Each of the reports includes a
section on definitions specific to the item being covered. These definitions have been compiled
and are included in this appendix. Because a number of the items had similar terms defined, and
the definitions were slightly different, the compiled definitions were standardized to easily apply
to all items.

A number of the definitions contain references to specific materials or types of materials. This is
because these MOCs are intended to cover current materials and processes and not significant
inventions of future materials or processes. For instance, a newly invented thermoplastic core
that looked like a Scotch-Brite® pad that is bonded to face sheets using a laser process would not
be covered under these MOCs until it was shown (and Federal Aviation Administration (FAA)-
accepted) that this material and process reacts to flammability tests in the same way as the
current materials.

Adhesive or Bonding Materia—The material used to bond two surfaces together or to Afill
between surfaces (such as filling honeycomb cells). Adhesives can be two-part materials made
up of a base resin and accelerator (such as epoxies) or a single part (like some silicones and
acrylic pressure-sensitive adhesives).  Adhesives usually require a period of time (several
minutes to several hours) to dry or cure to handling strength.

Approved Process Specificationr—An engineering specification or a set of process instructions
on the design drawing that define and control the process, such as the application of a surface
filler material. The approved process specification or drawing must be released using the
approved company procedure for type design documents.

Backside—The side opposite of the test face in any flammability test. Note that in a vertical
Bunsen burner test of panels 0.25” or less, and the flame is placed at the specimen centerline
rather than the centerline of the face, there is no backside, as both sides are tested
simultaneously.

Bonded Insert—Bonded insert refers to the use of adhesives or potting compounds as part of the
installation of a fastener insert into a panel. Adhesive or potting can be used to prepot the panel
or can be wet-installed by injecting them around the insert in the panel. Some inserts have an
external flange and the adhesive may only be applied to the faying surface to bond between the
flange of the insert and the panel surface.

Bonded Detail (28)—A bonded detail is a metallic or nonmetallic element internal to the panel or
attached to the panel surface or cutout areas and pockets of the panel using adhesive. Types of
adhesives include, but are not limited to, epoxies, urethanes, silicones, and pressure-sensitive
adhesives (inclusive of double-sided tapes with carriers such as foam and fabric). In some cases,
bonded details may be cocured with a composite panel during cure. Bonding of hook tape or
loop tape individually to a panel is covered under this proposal, but the attachment of the hook to
the loop is not considered, as it is a mechanical attachment method. Typical bonded details



include, but are not limited to, rub strips, edge trims, hook & loop fasteners, placards, brackets,
clips, external wire raceways, Kickstrips, felt, doublers, and mirrors.

Bondo®—A generic term for all putty-like materials typically used to fair mismatched surfaces;
normally a two-part material.

Clear Plastic Windows—Clear plastic materials used functionally as windows; e.g., interior
window pane and partition window.

Clear Plastic Signs—Clear plastic materials used functionally as signs, e.g.; safety information
placards, exit signs, and light cowvers.

Component—A constituent part or element of an installation.

Conformal Coating (CC)—Conformal coatings are materials applied to electronic circuitry to act
as protection against moisture, dust, chemicals, and temperature extremes that, if uncoated
(unprotected), could result in a failure of the electronic system.

Copper Tracing—Printed wiring boards (PWB) are made by bonding a layer of copper over the
entire bare substrate, sometimes on both sides (creating a blank PWB), then removing unwanted
copper after applying a temporary mask (e.g., by etching), leaving only the desired copper traces.
Some PWBs are made by adding traces to the bare substrate (or a substrate with a very thin layer
of copper) usually by a complex process of multiple electroplating steps.

Core—A rigid foam, such as po%urethane, or a honeycomb structure made of aluminum or
phenolic resin and Nomex®, Kevlar®, Ultem®, or fiberglass reinforcement.

Core Back—The process of removing core (e.g., honeycomb) from the edge of a panel without
disturbing the panel skins. This process is typically used to prepare light-weight composite
panels to be edge-filled with moisture-protective compounds.

Core Thickness—The nominal sheet thickness of honeycomb or foam core used in a sandwich
panel. Note that panel core thickness applies to rigid panels with a separate material, such as
honeycomb core, used for the inner layer. The thickness ranges for panel core thickness only
apply to changes in core thickness, not to changes in face sheet thickness. At this time, the only
core materials commonly used are foam core and honeycomb core. Because the Part 2 wording
of item 2 excludes the use of thickness ranges for foam core panels, for Title 14 Code of Federal
Regulations 25.853(d), the use of thickness ranges applies to honeycomb core panels only.
Crushed-core panels normally specify the thickness of core to use, the number of plies to use in
the face sheets, and a final part thickness. The final core thickness is not known; it can only be
estimated. Therefore, for crushed-core panels, the applicable core thickness is the nominal core
thickness before crushing. Determining the final core thickness in a crushed-core part is not
required. Because it contains the same materials, but places the backside face closer to the heat
source, data from a crushed-core panel can be used to substantiate a part that is made from the
same materials, but is crushed less, that is, with a greater final thickness.



Decorative Laminate—A polymer-based, nonfibrous, single- or multilayer, thin-gage, non-self-
supporting decorative sheet that typically contains at least one layer of a fluoropolymer-based
film material. (Decorative laminates are always applied to the surface of a part, and therefore
never form self-supporting parts.  Decorative laminates are typically used on surfaces of
sidewalls, lavatories, galleys, closets, linings, partitions, bin doors, and ceilings. Other words
used within the industry for the term decorative laminate are Tedlar® Decorative Tedlar
Laminate, Declam, Airdec, Panlam, AerFilm, Flexdec, Décor, and Decorative Film.)

Decorative Laminate Color—The complete visual appearance of a decorative laminate, including
base color, prints, pearl effects, text, images, pattern, or design. Color is the result of
combinations of pigments in the embossing resin, pigments in the plastic film layers, and
printing inks on a surface layer. Inks used in decorative laminates are typically a liquid
containing a mixture of various pigments and other ingredients (such as solvents, resins, or
lubricants) used for printing on a thin surface layer to produce an image, text, or design.

Decorative Laminate Orientation—Machine and cross-machine direction (0° and 90°) of a
decorative laminate.

Decorative Type—A decorative type is a product that is used as an aesthetic and/or functional
surface for various components in the interior of airplanes, and includes the following:

o Decorative laminates
o Nontextile flooring
o Thermoplastic sheets

The following decorative types with natural grains and woven products are specifically excluded
from texture and orientation similarity means of compliance in this document, as they are known
to display anisotropic flammability properties:

o Wood (solid wood and wood veneers)
o Fabrics (seat covers, carpets, and curtains)

Doubler—A local reinforcement that is cocured, bonded, or mechanically fastened to a panel to
add structural strength.

Doubler, Cocured—An additional ply (or plies) of material added as a local reinforcement on a
panel for structural strength that is cured during the original panel cure and not as a secondary
operation.

Doubler, Metal, Cocured—A metal sheet, block, or extrusion cocured with the composite skin
materials. Additional adhesive (usually film adhesive) is typically added to the sandwich panel
construction to adhere the doubler to honeycomb and prepreg. Refer to figure A-1 for a typical
cross section of cocured sheet metal doubler. Refer to figure A-2 for a typical cross section of a
cocured metal block or extrusion.
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Figure A-2. Cocured Metal Double Extrusion Cross Section

Edge Fill Material (Edge Potting)—The material used to fill the core backer is incorporated into
the panel edge prior to curing to improve the compression strength (in the z direction) of the
panel edge, provide resistance to the ingress of water or other fluids, and to provide a flat and
smooth surface for the attachment of other materials; e.g., paints, trim, or decorative laminates.
Compositions vary by manufacturer, but are usually made of resin and fillers; resin, fillers, and
blowing agents; or foams, which are incorporated into the panel manufacturing process. A panel
edge is either at the periphery of the panel or the exposed edge created by a cutot.

Edge Trim—A molded, extruded, formed, or flat piece of material that is bonded or
mechanically fastened to the edge of a panel or a panel joint. The trim may wrap around the edge
of the panel(s) or be applied to the cut edge of the panel. Hardwood trim, commonly used as a
bullnose, is included in this definition. Edge trim does not extend more than 2” from the edge of
the panel.

Embedded Metal Detai—A metal detail of any shape that is bonded to a sandwich panel, pre- or
postcure of the sandwich panel. Usually, part of the base (stock) sandwich panel is modified by
removing core or face sheets before bonding the embedded metal detail to the base panel.



Exposed—Large outer surface areas of interior materials that will be exposed to flames during a
postcrash fuel fire scenario.

Face Sheet—The structural skins on either side of a core material that are made of either fiber-
reinforced resins (such as phenolic or epoxy) or metal (typically aluminum). Fiber
reinforcements are typically fiberglass, carbon, or Keviar.

Felt—A nonwoven cloth that is produced by matting, condensing, and pressing nonmetallic fiber
material used as a thermal insulation, sound damping, or moisture barrier.

Fiber Reinforcement—A woven or unidirectional fiber used to reinforce a thermosetting or
thermoplastic resin. Fiber reinforcements are typically fiberglass, carbon, or Keviar.

Fillet Seal—A seal applied after assembly at the juncture of two adjoining parts or surfaces, or
along the edges of faying surfaces as a continuous bead of sealing material. It can be applied
over, along the edges of, and between installed parts. A fillet seal can also be formed by fairing
squeeze-out from a bonded joint.

Grommet—A grommet is a rigid or flexible edge trim that is applied around the inside edge of a
hole through a panel. Grommets may be designed for a specific size hole or they may be a
flexible trim piece that is cut to length and applied to various hole contours. Grommets are used
to reinforce a hole, to shield something from the sharp edges of the hole, or both.

Honeycomb Panel—See sandwich panel.

Insert—Inserts are defined in the fastener category. Two main insert designs are used
predominantly in interior panel fabrication. The first is a blind insert that contains an internal
retaining nut. The second common insert is a flanged insert (either one- or two-piece), which
creates a hole through the panel for a bolt or screw to be inserted. “Through” inserts can be
plastic or metal. Fastener attachments bonded to the surface of panels (e.g., clickbonds) are not
considered inserts and are covered under bonded details. See figures A-3 through A-9 that show
the common insert types.

Figure A-3. Blind Insert
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attaching wire bundles)
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Figure A-9. Inserts Inside a Stowbin for Attaching Trim

Joint Types—Figures A-10 through A-13 define ditch and pot, cut and fold, mortise and tenon,
tab and slot, T-joints, and bonded pin joints.
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Figure A-12. T-Joints

ALY
n\

Panel Pin

Composite

Honeycomb

Sandwich Panels
o

JIJTES

Panel Pin
Bonding
Adhesive

Figure A-13. Bonded Pins

Kickstrip—A material or combination of materials applied at floor level on a vertical or near-
vertical surface (acting as a wall) as a means of protection of the base materials from damage and
wear and not as the primary decorative covering of the panel.

Laminates—Thermosetting composites reinforced with continuous or discontinuous fiber but not
incorporating core.

Method of compliance (MOC)—A way of showing a material or part meets a particular FAA
regulation.

Monuments—A monument is a large interiors component, typically having to meet heat release
requirements. Examples include lavatories, galleys, bulk heads, class dividers, and closets.

Nontextile Flooring (NTF)—A polymer-based, noncarpet floor covering, typically used in
lavatories, galleys and entryways due to their resistance to liquids and durability.

Paint Chemistry—The mixed-resin system (all components combined) without the addition of
pigments used for achieving a particular color.



Panel—A distinct portion, section, or division of a monument or other interior installation that
comprises its structure or acts as an outer (cabin-facing) cover. Panels are typically made from
sandwich panels, laminates, and thermoplastics.

Placard—A thin plaque printed with warnings or other information and attached to a surface.

Printed Wiring Boards—A printed wiring board, or PWB, is used to mechanically support and
electrically connect components using conductive pathways, tracks, or traces etched from copper
sheets laminated onto a nonconductive substrate. It is also referred to as a printed circuit board
(PCB) or etched wiring board. A PWB populated with electronic components is a printed circuit
assembly (PCA), also known as a printed wiring assembly (PWA) or printed circuit board
assembly (PCBA).

Rub Strip—A molded, extruded, formed, or flat piece of nonmetallic material that is bonded or
mechanically attached to the surface of a panel, typically in narrow strips, for the purpose of
protecting the panel from damage.

Same (The Same)—The use of the term “the same” means that the only differences between
compared materials and constructions are the properties defined by the one or more MOC that is
being applied (e.g., decorative color or thickness of material). Materials that are qualified to the
same type, class, grade, etc., of a specification that controls the physical, chemical, and
flammability properties are considered the same for the purposes of the comparison. Decorative
laminates and synthetic leather, because of their inherent, unique to the manufacturer,
multimaterial constructions, cannot be considered the same based on their qualification to the
same specification type, class, grade, etc. These materials must be from the same manufacturer
and product line to be considered the same.

Example 1: Phenolic prepregs from two different manufacturers qualified to the same
type, class, grade, etc. of a material specification that controls the physical (e.g., tensile
and compression strength), chemical (Phenolic resin system), and flammability (meets a
specified level of wvertical burn and or heat release and smoke) properties can be
considered the same when comparing two sandwich panel constructions to show
compliance for a change in decorative color and texture as shown below:

Compliant Panel

....................... SkyFlite 140 series dec, Cream Color 1643, Mesa Texture, by SkyFilm LLC
----------------------- 1 Ply DMS 2296 Type 1, Class 1 prepreg

XXXXXXXXXXXX 0.5" DMS 1974 Type 3, Class 2, Grade A core

emmmmemmeeeee—-—-—-- 1 Ply DMS 2296 Type 1, Class 1 prepreg

Panel to be shown compliant by similarity

....................... SkyFlite 140 series dec, Blue Color 2387, Canvas texture, by SkyFilm LLC
----------------------- 1 Ply DMS 2296 Type 1, Class 1 prepreg

XXXXXXXXXXXX 0.5" DMS 1974 Type 3, Class 2, Grade A core

-mmmememme e -e—-—-—-- 1 Ply DMS 2296 Type 1, Class 1 prepreg

The only differences in the two items being compared are for the MOCs being applied,
decorative color, and decorative texture. The base panels are considered the same,
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regardless of which source of material was purchased to the prepreg and honeycomb
specifications.

Example 2: When comparing two thermoplastic sheet materials, a vinyl-based material
and a polycarbonate, they cannot be considered the same even if they meet the same type,
class, and grade of a specification because they are not of the same chemical family, even
if they have the same strength and flammability characteristics.

Sandwich Panel—A rigid panel fabricated using face sheets (either reinforced thermosetting
resins or metal) on either side of a core material (a rigid foam or a honeycomb structure made of
aluminum or phenolic resin and Nomex paper, Kevlar, Ultem, or fiberglass).

Sealant—A viscous, elastomeric material that, once applied, changes state to become a solid and
is used to fill voids and gaps of various sizes to prevent the passage of liquids or gaseous media,
as well as to help meet health, security, and aesthetics requirements. Aerospace sealants are
generally identified based on the main resin family used to produce them. The resin family most
commonly used for fillet sealing of aircraft interiors is silicone. Within the silicone family, most
of the materials used for fillet sealing aircraft interiors are RTV (room temperature vulcanizing)
silicones.  Therefore, in the context of this item, silicone (the generic term) refers to RTV
silicones. Other resin families used are polyurethanes and polysulfides.

Solder Mask—Solder mask or solder resist is a lacquer-like layer of polymer that provides a
permanent protective coating for the copper traces of a printed circuit board and prevents solder
from bridging between conductors, thereby preventing short circuits. The solder mask is most
often applied with a green tint, but is available in a wide variety of colors and finishes. It also
provides some protection from the environment.

Surfacer (Pin Hole Filler, Sweep and Sand, Bondo, etc.) Pin Hole Filler—A material that is used
locally to fill small pin holes left during the manufacturing process.

Sweep and Sand—The action of applying a thin film of filler material with a wide blade and then
sanding the material down to just leave filler material between fibers.

Texture—The physical surface structure of a decorative type that is created by a mechanical
transfer tool. Texture is a physical characteristic of a surface. It describes the way a surface feels
to touch. Texture influences the physical surface structure and appearance of a decorative type.
It does not change the buildup or chemical composition of the finished product.

Thermoplastic Sheet—A reformable polymer-based, single- or multilayer heavy-gage, self-
supporting decorative sheet. (In contrast to decorative laminates, thermoplastic sheets are used
to form self-supporting parts and are therefore typically not applied on top of other substrates.
Thermoplastic sheets are typically being used for food trays, arm caps, shrouds, literature
pockets, and consoles. Examples of thermoplastic sheets include Kydex®, AerForm® Ultem,
Radel®, and poly(ether ether ketone).)
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Thermoplastic—A polymer-resin, capable of being formed using heat multiple times that may or
may not incorporate fiber reinforcement.

Thickness—The nominal thickness of sheet material or the nominal thickness of the part. Part
thickness is used for instances in which the dimensions of the part are not approximated by the
raw material dimensions, such as an injection-molded part in which the raw material consists of
small pellets, or the design does not identify a sheet stock dimension, but only a final thickness.
(See also Core Thickness.) The intent of this item is to cover difference in the designed
thickness of parts, not the very small differences covered by tolerances.

Weight Class—A group of fabrics (such as fiberglass) that have the same approximate areal
weight, but are of different weaves (e.g., plain versus crow foot).

Wire Raceway—A conduit for routing wires and cables that can be installed either internally or
externally to a panel.
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CDZ (IP) C-1 (Only valid for FAA certification projects)

Page 1

Part 1: Acceptable methods wlo additional data

Part 2: Methods of compliance that require supporting data

Industry Proposals for Final Policy Acceptable Methods

(panels,
thermoplastics,
foams)

substantiates a thicker construction made
o the same materials

skins where each thickness will be tested, use
the following approach

Sandwich panels, laminates,

thermoplastic parts, and parts made from a
single material are shown to be compliant with
§ 25 853(d) (appendix F, parts IV and V) by
test, or by similarty to a part with similar
thickness {in the same thickness range). For
certification purposes, thickness ranges are
defined to eliminate the need to test every
possible thickness. It is an acceptable practice
totest a given thickness within a tight range
and use these data to substantiate all thicker
items within that range. The following table
details standard thickness ranges currently
used

Type Part | Thick. Range

{inch)
Sandwich 0125
Panels - 0188
Core 0250
Thickness 0500

0750

1750 and thicker
Laminates | 0.020
and 0040
Thermopla | 0.080
stics 0080

0100

0200

0300

0500

0750

1.750 and thicker
Single Unit | 0080
Iiaterials 0120

0250

050

1.75 and thicker

thicker construction made of the same materials

Ref. Feature/ S Al s — = —
# Construction 25.853(a) Bunsen Burner Test Req. 25.853(d) HR & SD Test Req. f Similarity 25.853(a) Bunsen Burner Test Req. f Similarity 25.853(d) HR & SD Test Req. ! Similarity 25.853(a) Bunsen Burner Test Req. f Similarity 25.853(d) HR & SD Test Req. { Similarity
Similarity
1 Fanels, general 60-second vertical test data will Test requirement is decided based on B0-second vertical test data will substantiate Test requirement is decided based on size cnteria
substantiate configurations that only size criteria configurations that only require 12-second wertical data 1) Test required if greater than 2 sq f;
require 12-second vertical data. Vertical 1) Test required if greaterthan 2 sq ft; Vertical Bunsen bumer data will substantiate 2)Notest if less than 1 sg ft; and
Bunsen bumer data will substantiate 2)Motestifless than 1 sq ft; and configurations that only require honzontal Bunsen bumer | 3) Specific determination required between 1 and 2
configurations that only require horizontal | 3) Specific determination required testing sq ft. Aspects to considerwith this determination
Bunsen bumer testing between 1 and 2 sqft are location, quantity, and function of the given
components.
Added Definitions™
Component: The industry team therefore recommends that the term ‘component’ in the context of this tem be
defined as constituent parts or elements that comprise an installation
Exposed: The industry team therefore recommends that the temm "exposed’ in the context of this item be
defined as an unconcealed surface that faces the interior of aimplane passenger compartments dunng an
emergency landing condition
2 Thickness ranges | Data from testing a thinner construction See part 2 See part 1 Except for foam core panels with prepreg Diata from testing a thinner construction substantiates a Except for foam core panels with prepreg skins

where each thickness will be tested, use the
following approach:

Sandwich pangls, laminates, themmoplastic parts,
and parts made from a single-unit material are
shown to be compliant with § 25 853(d) (appendix
F. parts IV and V [Heat Release & Smoke Density])
by test, or by similanity to a part with similar
thickness (in the same thickness range). For
certification purposes, thickness ranges are defined
to eliminate the need to test every possible
thickness. Itis an acceptable practice to test two
thicknesses within a range and use these data to
substantiate all itermns with thickness between those
two values. The following table details the
standard thickness ranges:

Part or material Thicknesses tested
thickness toshow compliance
0.02 - 0.06 inch 0.02mch§0.06 inch
0.5-1.5mm 0.5mm &1.5mm
0.06 — 0.1 inch 0.06inch & 0.1 inchor
1.5-2.5mm 1.5&2.5mm
0.1-0.25inch 0.1 inch & 0.25inch or
2.5-6mm 2.5mm & B mm
0.25-0.5inch 0.25inch & 0.5inch or
6-12.5mm pmm&12.5mm
0.5-1.0inch 0.5inch & 1.0 nchor
12.5-255mm 12.5mm & 255 mm
" r
1.0-1.75inch 1.0 inch &03.75 inch
259.5- 445 mm 25.5 mrm & 44.5% mm
1.751nch & thicker 1.75%inch or
44.5 mm & thicker 44.5% mm
"1.75inch or 44 5 mm specimens are not
tested for smaoke.

The smallest thickness range shown is 0.040 inch
{1 mm). Itis also acceptable to use data from an
0.040 inch range with different endpoints. That is,
if there is data for twio configurations that are the
same except for a thickness difference of
approximately 0.040 inch {1 mm), that data can be
usedto show compliance for a configuration with
thickness between the other two

When testing the maximum thicknesses for heat

release, 1.75 inch or 44 5 mm, the thickness to test
may require adjustment, so that the total specimen
thickness does not exceed the maximum thickness
that can be tested. This is most likely when testing




Ref.

Featuref
Construction

Part 1: Acceptable methods wfo additional data

Part 2: Methods of compliance that require supporting data

Industry Proposals for Final Policy Acceptable Methods

25.853(a) Bunsen Burner Test Req. 25.853(d) HR & SD Test Req. f Similarity
Similarity

25.853(a) Bunsen Burner Test Req. f Similarity 25.853(d) HR & SD Test Req. ! Similarity

25.853(a) Bunsen Burner Test Req.  Similarity 25.853(d) HR & SD Test Req. f Similarity

a thick sandwich panel, but could occur for other
materials in a bonded configuration. This
adjustment is necessary to run the test and
therefore acceptable.

Thickness ranges can be used for a portion of a
configuration. For example, a composite sandwich
panel with a laminate stiffener bonded to it might
use the (sandwich panel — core) thickness range
for the sandwich panel, the (laminates and
themmoplastics) thickness range for the stiffener, or
both. Another example is that a painted part could
use the thickness ranges, by testing two specimens
within the range applicable to the part, with the
same finish applied to the specimens as to the part.

Added Definitions™

Thickness: The industry team recommends that 'thickness' in the context of this item be defined as "the
nominal thickness of shest matenal or the nominal thickness ofthe part. Part thickness is used forinstances
wihers the dimensions of the part are not approximated by the raw material dimensions, such as an injection
molded part where the raw material consists of small pellets, or where the design does not identify a sheet stock
dimension, but only a final thickness " For sandwich panels and multilayer bonded assemblies, the thickness of
individual materials or layers 1s more meaningful than the assembly thickness.

Thickness normally need not take into account the small additional thickness of paint or a decorative laminats
that may be applied to the part.

Panels—Core Thickness: The industry team recommends that the tenm ‘core thickness' in the context of this
itemm be defined as "the nominal sheet thickness of the honeycomb core material used for the part.”

Laminates: The industry team recommends that the temm ‘laminates’ in the context of this item be defined as
‘themmosetting composites reinforced with continuous fiber or discontinuous fiber but not incorporating core.”

Thermoplastics: The industry team recommends that the term ‘thermaoplastic’ in the context of this item be
defined as "polymeric materials capable of being repeatedly softened by increase in temperature and hardened
by a decrease in temperature and which may or may not incorporate fiber reinforcement.”

Single unit materals: The industny team recommends that the term 'single unit materials' in the context of this
itemm be defined as "materials which, unlike composite materials, are uniform throughout.”

Same: The industry team recommends that the term ‘same’ in the context of this item be defined as "the same
color from the same manufacturer, the same product family, and the same product buildup, orthe same color
and controlled to the same specification callout and the same product buildup

Core, density

Data from testing a lower density honeycomb Data from testing a core's lightest and heaviest
core substantiates a higher density honeycomb densities substantiates all
core, provided the core 1s made from phenolic densities in between.

aramid (e.9., Nomex® and Kevlan®) paper,
phenolic fiberglass, or aluminum ).

Data from testing a lower density honeycomb cors Data from testing a core’s lightest and heaviest
substantiates a higher density honeycomb core, provided | densities substantiates all densities in between.
the core is made from phenclic aramid {e.g., Nomex®

and Kevlar®) paper, phenolic fiberglass, or aluminurm).

Added Definitions™

Honeycomb core: Shests of phenolic aramid papers [Nomex®, Kevlan®), phenolic fiberglass, or aluminum
Joined together to form a honeycomb pattem used as lightweight core in sandwiched panels.

Core cell size: This isthe distance betweenthe parallel surfaces of a call typically hexagonal in shape. For
over expanded core, it is the widest distance between parallel faces of the cell.

Core density: The mass per unit volume of core (.9, \biﬂ3)

Same: The term 'same’ in the context of this item refers to a honeycomb core from the same manufacturer or
specification

Also it should be clarified that the different core materals are unigue and should be considered separately. For
example, different densities of Aluminum core do not substantiate Nomex® core

Core, cell size

Data from testing ANY core cell sizefshape

substantiates other core sell sizes/shapes Data from testing a core's smallest and largest
ofthe same material, provided the core is mades cell sizes substantiates all cell sizes in
from phenolic aramid {e.g., Nomex® and betiween

Kevlar®) paper, phenolic fiberglass, or

alurminurm ).

Data from testing ANY core cell sizefshape in a given Data from the smallest and largest cell sizes from
panel construction and within a specific thickness range panelsin a given panel construction and within a
substantiates other core sell sizes/shapes ofthe same specific thickness range substantiates all cell sizes
matenal, provided the core matenal is made from in between

phenolic aramid {e.g., Nomex® and Kevlar®) paper,
phenolic fiberglass, or aluminum.




Ref Feature/ Part 1: Acceptable methods wfo additional data Part 2: Methods of compliance that require supporting data Industry Proposals for Final Policy Acceptable Methods
# | Construction 25.853(a) Bunsen Burner Test Req. 25.853(d) HR & SD Test Req. f Similarity 25.853(a) Bunsen Burner Test Req. f Similarity 25.853(d) HR & SD Test Req. ! Similarity 25.853(a) Bunsen Burner Test Req.  Similarity 25.853(d) HR & SD Test Req. f Similarity
Similarity
Added Definitions**
Honeycomb core: Sheets of phenolic aramid papers (Momex®, Kevlar®), phenolic fiberglass, or aluminum
joined together to form a honeycomb pattem used as lightweight core in sandwiched panels.
Core cell size: This isthe distance between the parallel surfaces of a cell typically hexagonal in shape. For
over expanded core, it is the widest distance between parallel faces of the cell
Core density: The mass per unit volume of core {e.g., /)
Same: The term 'same’ in the context of this item refers to a honeycomb core from the same manufacturer or
specification
Also it should be clanfied that the different core matenals are unique and should be considered separately. For
example, different densities of Aluminum core do not substantiate Nomex® core
ha Paint color Test the part with same chemistry paintink Test of a part with one color substantiates any Test of a part with one colour substantiates any other | The industry is proposing that a HRR/MHR/SD
systermn. Test of one color substantiates other other color with the same paintink chemistry colour with the same paint chemistry. | margin of 55/55/180 be adopted for colour similarity
colors of the same paint/ink system Additionally, testing of a painted part for heat release and smoke density testing. The
Substantiate unpainted with painted pansl substantiates an unpainted part with the same

Backside paint

construction

55/55/180 margin will provide a MoC that provides
a more conservative approach than has been used
as industry practice for many vears, and
significantly simplifies and standardizes the
compliance process. (3/29/2012)

Test, An itemn tested with paint on the backside
or use other applicable MoC (nor-test surface) substantiates the identical
[e.g. FASE (part 1, ref. 9] construction without paint on the backside surface.

Added Definitions™

Top Coat: The top coat is the visible coating of a component. It provides, among others, color and surface
texture.

Base Coat. The base coat (primer)is an intermediate layer. Typically, it is applied onto a technical surface prior
to applying the top coat. A Primer may, or may not, be applied.

Paint System: A paint system is an aligned and hamonized couple of top coat and hase coat {primer)

Paint Chemistry: The chemistry of a paint system is defined individually by every paint manufacturer. Reason
is that, even under global headline category (e.g. polyurethane, epoxy, acrylic), no common formulation can be
assumed.

Generally, paint chemistry addresses a certain defined ratio of binder, filler, solvents, hardener, additives - plus
an amount of colour pigments, which may vary depending on the colour
The full range of colours shall be provided "by same paint chemistry”, except for the colour pigments

Same: when the FAL draft policy memo refers to "same paint system”, the only change being allowed in the
context of this item would be the exclusive change from one colour to another, with all other product parameter
staying the same

The industry team therefore recommends that the term "same” in the context ofthis item be defined as "from the
same manufacturer and same product family and same product built-up”

5b

Decorative
Laminate Color

Data from testing one color of a | decorative laminate
substantiates the same | decorative laminate in a different color.

Added Definitions™

Color: The complete visual appearance of a decorative laminate used in the interors of

transport category aimplanes, including base color, print colors, pear effects, text, images, patterns or

designs

(Alternative definition from Ref#12 industry report: Coler. The complete visual appearance of a Tedlar used in
the interiors of transport category airplanes, limited to one integrally pigmented base color.)

Decorative Laminate : Polymer-based, single or multilayer thin-gage, non self-supporting colored decorative
sheet that may include additional non-polymer based reinforcing layers and contains at least one layer of a
fluoropolymer-based film material. (Most recent definition for “Decorative Laminate” which is found in 12
August 2011 Final “FAA-approved report” for ltem 5b.)

Tedlar: Polymer-based, single layer, solid-color, thin-gage, non selfsupporting film made out of polyviny
fluonde (FVF)

Same: From the same manufacturer & same product family & same product build-up. So when the FAA draft
policy memo refers to the "same ink system,” the only change being allowed in the context of this item would be
the gxclusive change from one colorto another, with all other product parameters staying the same




Ref.

Featuref
Construction

Part 1: Acceptable methods wfo additional data

Part 2: Methods of compliance that require supporting data

Industry Proposals for Final Policy Acceptable Methods

25.853(a) Bunsen Burner Test Req.
Similarity

25.853(d) HR & SD Test Req. f Similarity

25.853(a) Bunsen Burner Test Req. f Similarity

25.853(d) HR & SD Test Req. ! Similarity

25.853(a) Bunsen Burner Test Req.  Similarity

25.853(d) HR & SD Test Req. f Similarity

Multiple co-cured,
non-metallic plies

Mo test required for same co-cured material as
the skin

Diata from testing the thinnest and thickest
doublers substantiates the thickness for all
doublers in between

Data from the minimum number of plies will substantiate
all additional ply buildups of the same material with the
same core

Data from the minimum number of plies and the
maximum number of plies tested will substantiate
for all plies in between for the same core

Fiber
reinforcement
cloth

Test of one fiber reinforcement cloth of a given
weight class in a given resintype (e.g., phenalic,
epoxy, etc.) substantiates other fiber
reinforcement cloth of the same weight class and
fiber type provided the weawve is the only change.
This applies to cloth made from fiberglass,
aramid, or carbon. For example, fiberglass
Weaves

1881, 7781, and 181 are all equivalent within a
given weight class

Weaves within same weight class are
equivalent.

Test of one fiber reinforcement cloth of a given weight
classin a given resin type {(e.g., phenalic, epoxy, etc.)
substantiates other fiber reinforcement cloth of the same
wieight class and fiber type provided the weave is the
only change. This applies to cloth made from fiberglass,
aramid, or carbon. For example, fiberglass weaves
al1581 7781, and 181 are all equivalent within a given
wieight class.

Wyeaves within same weight class are equivalent

Skin ply layup -
orientation

Data from testing one panel construction
plies forthe same

substantiates any orientation of the skin
panel construction.

Data from testing one panel construction
plies forthe same

substantiates any orientation of the skin
panel construction.

Skintesting
(FASE -Face As
Separate

Entity)

Data may be collected from each face of
a sancdwich panel independently.

MNote: The test coupon is a completed
sandwich panel. The data from each face
may be used to substantiate a panel
construction when the panel thickness is
greater than 0.25" and the thickness is
the only difference betweenthe core
materials.

Mot applicable

Data collected from each face of a sandwich panel may

be applied independently to other sandwich panels,

provided the following conditions are true:

. The core matenal for all panels is identical except
for thickness

. Each panel is 0.25 inches thick ar greater

. Data from 0.25" thick panels may be used to qualify
other 0.25" thick panels, or greater, only if the test
data were obtained by placing the Bunsen bumer
such that the flame impinges on the applicable test
face, and not the center, of the sample cross-
section

Face A Face B

Face & FaceC

FacaC

PANEL 1 PANEL 2 PANEL 3

Certification data from Panel 1, Face A and Panel 2 Face
C, can be used to substantiate panel 3 provided the core
matenal for all three panels is identical except for
thickness and each panel 1s 0.25 inches thick or greater

MNote: The test coupon is a completed sandwich panel.
The data from each face may be used to substantiate a
panel construction when the panel thickness is areater
than 0.25" and the thickness is the only difference
between the core materials

Mot applicable.

Added Definitions™

Sandwich Panel A ngid panel fabricated using face sheets on either side or a core matenal

Face Sheet: Either reinforced thermoset resins or metal

Core Material: A rigid foam or a honaycomb structure made of aluminum, Ultem®, or phenalic resin reinforced

with Nomex®, Kevlar®, or fiberglass

Surfacing
materials (pin-
hole filler, sweep
and sand, Bondo)

Mo test requirement when surfacing process
specification to assure
that these matenals do not contribute to

material is controlled within an approved
conformance to flammability reqmts, or
the propagation of a fire.

Mo test required when surfacing material is
specification that has been validated using

controlled within an approved process
the method descnbed within this MOC

Added Definitions™

Pin Hole Filler: & material that is used locally to fill small pin holes left during the manufacturing process.

Sweep and Sand: The action of applying a thin film of filler material with a wide blade and then sanding the

matenal down to just leave filler material between fibers

Bondo: A genernic term for all putty like matenals typically used to fair mismatched surfaces. Mormmally a 2-part

material

Approved Process Specification: An engineering specification or a set of process instructions on the design
drawing that define and contral the application of the surface filler material. The document must specify the
maximum limits of the application (weight per square area). The approved process specification or drawing
shall be released using the approved company procedure for type design documents
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Industry Proposals for Final Policy Acceptable Methods

25.853(a) Bunsen Burner Test Req.
Similarity

25.853(d) HR & SD Test Req. f Similarity

25.853(a) Bunsen Burner Test Req. f Similarity
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25.853(d) HR & SD Test Req. f Similarity

Backside
decorative

Test of a panel with a backside decorative
that has

substantiates a panel with a backside
no decorative

Test of a panel with a backside decorative
that has

substantiates a panel with a backside
no decorative

Added Definitions™

Decorative Forthe purpose ofthis MOC the tenm "decorative” implies any finish applied to the back of a panel
e.g. paint, Decorative Tedlar Laminates (DTL), co-cured bondable Tedlar.

Tedar

Testing of Tedlar® material on a
panel construction with the same type and

decorative panel substantiates the same
thickness of Tedlar® with a diff. color.

ltermn #12 to be completely removed and merged with item
#5b.

Item #12 to be completely removed and merged
with item #5b.

Texture

Data from testing one texture of a
the same decorative type

decorative type substantiates a panel
with a different texture

Proposed: Accept as-is with futher
"Data from testing one texture of a
a panel with the same decorative

clarification of key temms, i.e.
decorative type substantiates
type with a different texture”

Added Definitions™

Texture: The physical surface structure or a decorative type that is created by a mechanically structured
transfer tool used in the interiors of transport category airplanes.

Decorative Type: Decorative Laminate, Non-Textile Flooring (NTF), and Thermoplastic Sheet

Decorative Laminate: Polymer-based, non-fibrous, multilayer thin-gage, non self-supporting decorative sheet
that typically contains at least one layer of a flucropolymersbased film material. (Definition from 03 May 2010
Final “FAA-approved report’—pre-dates definition in Item 5b.)

MNon-Textile Flooring (NTF): Polymer-based, non-fibrous, non-carpet floor covering.

Thermoplastic Sheet: Polymer-based, single or multilayer heavy-gage, self-supporting decorative sheet.

Same: From the same manufacturer and same product family and same product build-up.

Decorative
laminate
orientation

Data from testing one decorative
laminate orientation substantiates a
panel with the same decorative laminate
that has a different orientation.

See part 2

See part 1

Data from testing one decorative laminate
orientation substantiates a pansel with the same
decorative laminate with a different orientation

Data from testing one decorative
the same decorative laminate

laminate onentation substantiates
with a different orientation.

Added Definitions™

Orientation: Machine and cross-machine direction (0-deg and 90-deq) of a decorative laminate used in the

intenors of transport category airplanss

Decorative Laminate: Polymer-based, multilayver thin-gage, non self-supporting decorative sheset that typically
containg at least ong layer of a fluoropolymer-based film material. (Definition from 13 April 2011 Final “FAA-

approved report”—pre-dates definition in ltem 5b.)

Same: From the same manufacturer and same product family and same product build-up.

Synthetic
leather/suede

Seepart 2

Testing of each color synthetic
leather/suede material is required.

Data from testing one synthetic leather/suedes
matenal sample will substantiate other colors of
the same material

See part 1

Data from testing one synthetic leather/suede material
sample will substantiate other colors of the same
material.

Testing of each color synthetic
leather/suede material is required. (Mo attempt was
made to address this by the industry team.)

Added Definitions™

Same material: Same manufacturer, same material composition {(except for the color composition) and same

test specimen build-up.

Aluminum/steel/
titanium parts
{excluding
powder coating)

Unless they contain magnesium or
magnesium alloys, unfinished metal parts
do not require testing. Finished metal
parts do not require testing

provided

1) standard paint/finishes are used and
2)the parts do not contain magnesium
or magnesium alloys. Standard
paintfinishes are defined as inorganic
finishes (e.9., anodize, alodine), epoxy
primers and topcoats, urethane
topcoats, and corrosion inhibiting dry
films. See item 17, below, for powder
coatings

The test requirement is decided based
on size criteria.

1) Test required if greater than 2 sq ft,
2)Motestifless than 1 sq ft; and

2} Specific determination required
betwezen 1 and 2 sq fit

. Unfinished metal parts do not require testing
provided they are not produced from magnesium-
containing alloys.

. Finished metal parts do not require testing

provided:

1) standard paint/finishes are used, and
2)the parts do not contain magnesium-
containing alloys.

Standard paint/finishes are defined as inorganic
finishes (e.g., anodize, alodine), epoxy primers and
topcoats, urethane topcoats, and comosion inhibiting dry
films. See tem 17, below, for powder coatings.

The test requirement is decided based on size
criteria.

1) Test required if greater than 2 sq f;

2)Notest if less than 1 sg ft; and

2) Specific determination required between 1 and 2
sq ft

Added Definitions™

Standard paintsfinishes: aircraft OEM qualified inorganic finishes (g.9., anodize, alodineg), spoxy primers and
topcoats, urethane topcoats, and corrosion inhibiting dry films.

Aircraft (Original Equipment Manufacturer) OEM qualified: defined as finishes and coatings that have been
approved by the manufacturer (internally or through their supplier system) for use on that specific model aircraft

for the specific application being certified




Part 1: Acceptable methods wfo additional data

Part 2: Methods of compliance that require supporting data

Industry Proposals for Final Policy Acceptable Methods

Ref. Feature/
# | Construction 25.853(a) Bu nés_en_IBu_rner Test Req. { 25.853(d) HR & SD Test Req. f Similarity 25.853(a) Bunsen Burner Test Req. f Similarity 25.853(d) HR & SD Test Req. ! Similarity 25.853(a) Bunsen Burner Test Req.  Similarity 25.853(d) HR & SD Test Req. f Similarity
Imilarity
Magnesium-containing alloys: Any metal alloy system comprised of greater than 20% magnesium metal
This definition includes Magnesium based alloys typically used in aircraft structure and are defined as
magnesium alloys containing greater than 80% magnesium. (Aluminum alloys containing less than 20%
magnesium are not included in the definition of 2 magnesium containing alloy. )Other methods of testing are
required for certification of magnesium containing alloys parts
17 Powder cogted Unless they contain magnesium or Testing each color of powder coating WAS: Unless they contain over 20% magnesium, Testing each color of powder coating material is
metal magnesium alloys, powder coated metal [ material is required. powder coated metal parts do not require testing. required
parts do not require testing.
Mo report found, but, based on modifications to Item 18
above, guessing new wording would look like:
Powder-coated metal parts do not require testing
unless the metals are magnesium-containing alloys.
(TWwL, 3/14/2012)
[See ltem 16 for definition of magnesium-containing
alloys.]
18 Decorative Test the panel with decorative laminate See part 2 See part 1 Diata from testing a decorative laminate and an No report found. No report found.
laminate on using the appropriate requirement in adhesive on a nonmetallic panel substantiates
metal skin of appendix F, part | a metal skinned panel with the same decorative Intentionally left blank Intentionally left blank
sandwich panel laminate and adhes
19 Metal skinned Test the metal skinned foam/honeycomb See part 2 See part 1 Diata from testing the thinnest and thickest No report found. No report found.
foam/honeycomb panel to the appropriate requirement in metal skinned panels substantiates the
panels appendix F, part | thickness for all panels in between. Test the metal skinned foam/honeycomb panel to the Data from testing the thinnest and thickest metal
appropriate requirement in appendix F, part |. skinned panels substantiates the thickness for all
panels in between
20, Metal Detail, Test the adhesive by itself or the detail Mo test requirement. Mo Test Requirement Mo test requirement. Data from base panel
72 Bonded and adhesive together per 12-second substantiates.
40' vertical. Data from base panel substantiates (Provided that the

Limitation - detail may not be constructed
of magnesium or magnesium alloys

detail is at least 0.01" thick)

Limitation — Detail may not be constructed by
magnesium or magnesium alloys. (i e "magnessium-
containing alloys", TWwL 3/14/2012)

Added Definitions™

Embedded metal detail. An embedded metal detail is defined as a metal detail of various shapes that is
bonded to a sandwich panel, post cure of the sandwich panel. Usually, part ofthe base (stock) sandwich
panel is modified by removing core or face sheets before bonding the embedded metal detail to

the base panel.

Examples of embedded metal details are conduits, fitings, edge supports, attachment fittings,
hinges, latches, etc. General cases of bonded metal details are shown in the second figure below

FACESHEETS
EMBEDDED METAL DETAIL

ADHESIVE ALONG

CORE MATERIAL EDGE OF DETAIL

Figure: Typical Cross-Section of Embedded Metal Detail




Part 1: Acceptable methods wfo additional data

Part 2: Methods of compliance that require supporting data

Industry Proposals for Final Policy Acceptable Methods

Ref. Feature/ S— Al S = —
# | Construction 25.853(a) Bunsen Burner Test Req. 25.853(d) HR & SD Test Req. f Similarity 25.853(a) Bunsen Burner Test Req. f Similarity 25.853(d) HR & SD Test Req. ! Similarity 25.853(a) Bunsen Burner Test Req.  Similarity 25.853(d) HR & SD Test Req. f Similarity
Similarity
il is Co-Cure NP Datall |2 Bonded t2 the
"__\I:u; -Ih.' gaf Pandol gl 3?::;;‘:@':;':,3“'9 _—
Coubler, Metal, Co-Cured Embkedded Metal Detail It=m 40 [Part Z)
(s 22 (Jeern 20)
S LS Bred,  mm Dimes | g
All Views: Cross-Sectional
Sray: Base Panal
Crimsen: Metal Detail
Bondline
l2WE NET 1ARreeemalve of 13T 6oUECNe
Figure: General cases of bonded metal details.
] Edge trim, metal Mo test required provided edge trim is at Mo test requirement. Mo test required provided edge trim is at least 0.02" thick. | Notest requirement
least 0.02" thick.
Added Definitions™
Edge trims, Metal: Metal trim attached mechanically, by hook-and-loop fasteners, by double-back tape or by
adhesive to the edge of a sandwich panel. The metal edge trims can be formed metal, metal extrusions,
machined or cast metal. Trim used as joints shall also be considered edge trim, metal.
—
L e
Metal Edge Trim Joint
L-Shaped Metal Edge Trim U-Shaped Metal Edge Trim
X0, Metal Detall, Mo test requirement Mo test requirement. Mo Test Requirement Mo test requirement
22, Bonded Data from base panel substantiates Data from base panel substantiates. Data from base panel substantiates.
40 Data from base panel substantiates (Provided that the

detail is at least 0.01" thick)

Limitation — Detail may not be constructed by
magnesium or magnesium alloys. {i.e. "magnesium-
containing alloys”, TWwL 3/14/2012)
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Part 2: Methods of compliance that require supporting data

Industry Proposals for Final Policy Acceptable Methods

25.853(a) Bunsen Burner Test Req.

Similarity

25.853(d) HR & SD Test Req. f Similarity

25.853(a) Bunsen Burner Test Req. f Similarity

25.853(d) HR & SD Test Req. ! Similarity

25.853(a) Bunsen Burner Test Req.  Similarity

25.853(d) HR & SD Test Req. f Similarity

Added Definitions™

Co-cured metal doubler (sheet, block or extrusion): a detail, co-cured with the

composite skin matenals. Additional adhesive (usually film adhesive)is typically added to the

sandwich panel construction to adhere the doubler to honeycomb and prepreg. Refer to the figures below for a
typical cross-section of co-cured sheet metal doubler and a typical cross-section of a co-cured metal block or
extrusion. See also general cases of bonded metal details in ltem #20

ADDITIONAL FILM/ FOAM ADHESIVE MAY BE
USED WHEN CC-CURING A DOUBLER ON EACH
SIDE OF THE DOUBLER

METAL DOUBLER

CORE MATERIAL

LAYERS OF FACESHEET MATERIAL
BOTH SIDES

Co-Cured Metal Doubler Cross-Section

LAYERS OF FACZILEET
MATFR AL BOTHSINES /

AU GRAL
.f’ ALHES =

\ = BUHSSIVE [TYFCAL]
\ / / ! !

S/
I

nastaL e {
(BLAREH O ETRUSION)

Co-Cured Metal Doubler Extrusion Cross-Section

Caolor of
thermoplastics,
decorative non-
textile floor
covenng and
elastomers

Data from testing an integrally colored
substantiates the same thickness for a different

color

Faor integrally colored thermoplastics,

conduct engineering tests on a vanety of colors
to determine the most critical color. Conduct a
certification test on the color that produces the
most cntical values. The resulting data can be
used to substantiate other colors of the same
matenals by similanty / critical case analysis

WWAS: Data from testing an integrally colored maternial
substantiates the same matenal type and thickness for a
different color

|S: Data from testing an integrally colored thermoplastic,
decorative non-textile floor covenng or elastomer
substantiates the same thickness thermoplastic,
decorative non-textile floor covenng or elastomer of a
different colar

WAS For integrally colored thermoplastics,
conduct engineering tests on a vanety of colors to
determine the most critical color. Conduct a
certification test on the color that produces the
most cntical values. The resulting data can be used
to substantiate other colors of the same materials
by similanty / crtical case analysis.

15

Option 1: Data from testing an integrally colored
themmoplastic substantiates the same thickness
themmoplastic of a different color.

Option 2 (if Option 1 is not accepted by the FAAY
Data from testing an integrally colored
themmoplastic substantiates the same thickness
themmoplastic of a different color given the data
usedis less than orequal to

. 55 KWEmin/m2 for 2-min Total,

. 55 kWm2 for Peak, and

. 180 Ds.

Added Definitions™

Color: The complete visual appearance of a decorative sheet used in the interiors of transport category
aimplanes, including base color, prints, images, text or design

Decorative Non-Textile Floor Covering: A decorative polymer based (typically an elastomer such as vinyl)
mat used on aircraft floors that does not incomorate fibers on the exposed surface. These mats are typically
used in entry ways, galleys and lavatories where fluid resistance and ease of cleaning are a concarn.

Thermoplastic: A polymer-based, homogenous heavy-gage, self-supporting shest capable of being formed

using heat multiple times.

Same: A thermoplastic from:
. The same manufacturer or specification™,

. The same product family (same chemistry other than color pigmentation), and
e The same nominal thickness {within industry standard tolerances)

" The specification must control the lammability properties and general chemistry {1.e , polycarbonate or Nylon)
for matenals to be the same from different manufacturers but qualified to the same specification, including

types, classes, etc. that control chemical properties

24

Thermoplastic,
thickness ranges

Data from testing a thinner construction
substantiates a thicker construction made
from the same materials

ranges

Itis an acceptable practice to test a
given thickness within a tight range and
use these data to substantiate all thicker
items within that range. See item 2 in this
attachment for acceptable thickness

See ltem #2 above.

See ltem #2 above.

Clear plastic
windows and
signs

Test perappendix F, part |, (a)(1)(iv).

Mo test requirement.

Test perappendix F, part I, (a){1)iv).
[15-second horizontal test)

Exceptions: Any application of clear plastic materals,
other than windows and signs, will require different

Mo test requirement
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25.853(a) Bunsen Burner Test Req.
Similarity

25.853(d) HR & SD Test Req. f Similarity

25.853(a) Bunsen Burner Test Req. f Similarity

25.853(d) HR & SD Test Req. ! Similarity

25.853(a) Bunsen Burner Test Req.  Similarity 25.853(d) HR & SD Test Req. f Similarity

means of compliance, depending on material usage, far
example

1. Large, decorative coverings of sidewall panels with
clear plastic material —These would need to fulfill 80
second vertical, smoke density and heat release
requirements

2. Clear front panels of stowages, or bar units —

These belong to the category of cabin furnishing items
requinng a 12-econdvertical test

per Appendix F, part |, (a)(1)(ii}

Exemption to Exceptions: \Windows and transparent
panels insertad in cabin partitions that are necessary to
provide flight attendants with an unobstructed view of the
passenger cabin.

Added Definitions™*

Clear plastic windows: Clear plastic matenals used functionally as windows, e.g. interior window pane,
partition window, etc.

Clear plastic signs: Clear plastic matenals used functionally as signs e.g. safety information placards, exit
signs, light covers etc

Examples of clear materials include PMMA (Plexiglas), polycarbonates, FEI (polyethenmide), acric,
etc. Mote that mineral glass is not considered as itis not a plastic material, even though it can be clear.

Printed wiring
boards (PVWE)

The test coupons must replicate the PYWEB
laminate; however, the copper tracing
may be excluded from the coupon
configuration. The test must include the
FWE matenal with solder mask and
conformal coating, if a conformal coating
15 used. Testing ofthe laminate in the
thinnest cross section will substantiate
other FWEs made of the same laminate
with thicker constructions.

No test requirement

The test coupons must replicate the FWE laminate;
however, the copper tracing may be excluded from the
coupon configuration. The test must include the PYWB
matenal with solder mask and conformal coating, if a
conformal coating is used. Testing of the laminate in the
thinnest cross section will substantiate other PWBs made
ofthe same laminate with thicker constructions

Mo test requirement

FWEBs produced under UL surveillance to an IPC-4101
Specification that requires a minimum requirement of UL
94 V-0 rating are accepted without further flammability
testing. (Proposal only. Final report with data appears to
not have been submitted yet.— 3/15/2012, TWWL)

2

Material versus
installation

The part installation overrides the test
method applicable to the material. For
instance, carpet is substantiated using
the 12-second Bunsen burner test unless
the carmpet is installed on the sidewall.
Then it istested as part of the sidewall
using the 60-second Bunsen burner test.

Mot applicable

Added Definitions™

Printed wiring boards (PWBs): Used to mechanically support and electrically connect electronic components
using conductive pathways, tracks or traces etched from copper sheets laminated onto a non-conductive
substrate. Also referred to as a pnnted circuit board (PCB) or an etched wiring board. A PCE populated with
electronic components is a printed circut assembly (PCA), also known as a printed circuit board assembly
(PCEA).

Copper Tracing: The vast majonty of printed wiring boards are made by bonding a layer of copper over the
entire bare substrate, sometimes on both sides, (creating a "blank PWB") then removing unwanted copper after
applying atemporary mask (e.g. by etching), leaving only the desired coppertraces. A few FYWBs are made by
adding traces to the bare substrate (or a substrate with a very thin layver of copper) usually by a complex
process of multiple electroplating steps.

Conformal Coating (CC): Materials applied to electronic circuitry to act as protection against moisture, dust,
chemicals, and temperature extremes that if uncoated {non-protected) could result in a complete faillure of the
electronic system.

Solder mask (aka solder resist). Lacquer-ike layer of polymer that provides a permanent protective coating
for the coppertraces of a printed circuit board [PCE) and prevents solder from bridging between conductars,

thereby preventing short circuits. The solder mask is most often applied with a green tint but is available in a

wide variety of colors and finishes. It also provides some protection from the environment.

Same: Means from the same manufacturer and same product family (same material / chemical composition)
and same product build-up. So when the FAL draft policy memo refers to the "same type" the only change
being allowed in the context of PWBs similarity would be the exclusive change from one thickness to another,
provided it falls within the thickness range qualified and all other product parameters as listed above staying the
same . Additionally different copper traces and bare substrate textures are allowed for similarity purposes

WVAS: The part installation overrides the test method
applicable to the materal. For instance, camet is
substantiated using the 12-second Bunsen bumer test
unless the carpet is installed on the sidewall. Then it is
tested as part of the sidewall using the 60-second
Bunsen burnertest. See clarification per item #27,
paragraph 6.1 (Revised Proposal), Rey. MC

Mot applicable.

B-10
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IS
WWith the clarifications listed below, the part installation
overrides the test method applicable to the material

For example, formed thermoplastic parts would typically
be substantiated by testing per the 12-second vertical
test of (a){ 1){i). But if a sidewall panel i1s made from a
thermoplastic matenal, it would have to be tested to the
60-second vertical flammability test of (a) 1)(1). Ancther
example would be carpet, which is substantiated by
testing perthe 12-second vertical test of (a){1)(il) unless
itis installed on the sidewall. Then itistested as part of
the sidewall using the B0-second vertical test of (a){1){i).
Lastly, a relatively small cover or door consisting of
materials defined in 14 CFR Part 25 Appendix F Part 1
sub part (&) 1)), attached mechanically to a component
identified in 14 CFR Part 25 Appendix F Part 1 sub part
(&0 1)i) would be substantiated by testing per the 12-
second vertical test of (a)(1)ii).

Materials andfor parts called out in 14 CFR Part 25
Appendix F Part 1 sub part (a)(1)(ii), installed on parts
called out in 14 CFR Part 25 Appendix F Part 1 sub part
(@i 1)), shall be tested to the requirements of 14 CFR
Fart 25 Appendix F Part 1 sub part (a)(1)(i) [60-sec VEE]
Materials andfor parts called out in 14 CFR Part 25
Appendix F Part 1 sub part (a)(1)ii}, not installed an
parts called out in 14 CFR Part 25 Appendix F Part 1 sub
part (a)(1)i), shall be tested to the requirements of 14
CFR Part 25 Appendix F Part 1 sub part (@) 1)(ii)[12-sec
YEEB]

Clarifications

1. The general panel construction {including decorative
finishes) for parts defined by CFR Part 25 Appendix F
Fart 1 sub part {a)1)(i) must be constructed of materials
that meet the test requirements of (a)(1}i) [60-sec VEB]
See additional clarification below.'

2. Parts defined by 14 CFR Part 25 Appendix F Part 1
sub part (a)(1)(ii) made of materials specified in sub part
(a)1)(iv)may be tested per the requirements of (a){1 ){iv)
[15-sec HBE]

3 Installed panel details or materials defined as
separate items per FAA Policy Memo ANM-115-09-3C04
shall be substantiated perthose applicable MOCs (e.g
Fart 2, ltem 28]

4. Carpet and Floor Coverings installed on structural
floonng shall be tested perthe requirements of 14 CFR
Fart 25 Appendix F Part 1 sub part (a)(1){1) [12-sec
VEE]

'Due to different interpretations of the current terms in
Appendix F Part 1 sub part {a)(1)(i), referto 14 CFR Part
25.853(d) definitions and descriptions when additional
clarification is needed:

(1} Interior ceiling and wall panels, other than lighting
lenses and windows;

(2 Partitions, other than transparent panels needed to
enhance cabin safety;

(3) Galley structure, including exposed surfaces of
stowed carts and standard containers and the cavity
wialls that are exposed when a full complement of such
carts or containers is not camied; and

(4 Large cahinets and cabin stowage compartments,
other than under seat stowage compartments for stowing
small items such as magazines and maps

The preceding items shall be tested to the requirements
of 14 CFR Part 25 Appendix F Part 1 sub part (a)(1)i)
[B0-sec WBB]

B-11




Part 1: Acceptable methods wfo additional data

(Mow also
includes Items
#29 through 32,
Iterns #34 through
39, & ltem #41)

on size criteria.

1) Test required if greater than 2 sq ft;
2yMo testifless than 1 sq ft; and

3) Further considerations reqguired
betwezen 1 and 2 sq fit

and does not contribute to the
propagation of a fire in accordance with
Appendix F, Part | {(a)(1)(v), testing of the
detail, without adhesive, to the appropriate
requirement in Appendix F, Part | (a)(1)(ii}
ar (a){ 1){iv) substantiates the bonded

configuration

and does not contribute to the

propagation of a fire in accordance with Appendix F, Part
[ {ai1)(v), testing ofthe

detail, without adhesive, to the appropriate requirement in
Appendix F, Part | (a)(1)(ii)

or (a){1 ) ) substantiates the bonded configuration

1S

Unless it can be concluded that the part is small and
does not contnbute to the propagation of a fire in
accordance with Appendix F, Part | {a)(1)v), the
following methods of compliance are available to
substantiate the bonded construction

OFTION #1: Adhesive, Detall, and Substrate tested
separately

Test the adhesive by itself to 12-sec WBE and separately
test the detail and substrate, without adhesive, to the
applicable requirements in Appendix F, Part | {a)1)()
[60-sec WBB], (a)(1(i) [12-sec WEBB] or {a)(1 ){iv) [15-s8c
HBE]

MOTE: This MoC is not applicable to hookdoop,
placards, or other thin polymer films; use other MoCs
options for compliance of these bonded features

NOTE: This MoC is also valid when adhesive is not
used and the bonded construction is created from
cocuring with a composite panel {e.g. no adhesive)

OPTION #2: Non-metallic Bonded Construction of
specific adhesive

Separately test the detail and substrate, without
adhesive, to the applicable requirements in Appendix F,
Fart | {ai(1(i} [B0-sec VBB], (a)(1){i)[12-sec VBE] or
(&) 1)(iv) [15-sec HBB], and show compliance of the
specific adhesive using data bonding two non-metallic
materials together.

Mote: This option is not applicable to hook and loop,
placards or thin films, and these bonded details will
need to be substantiated using option 3 or 4

OPTION #3: Specific Detail Bonded to a Worst Case
Substrate:

Test the specific detail bonded to a thin laminate at a
thickness of 0.02" or less (considersd worst case) in
accordance with Appendic F, Part | (a)(1)(ii) [12-sec
VBEB] Once qualified in this manner, the detailfadhesive
combination may be bonded to other substrates without
further test. Data substantiates the bonded
detail/adhesive combination on any substrate. Test data
on the minimum thickness of the detail substantiates any
thicker detall of the same matenal.

OPTION #4: A5 Installed Configuration

Test the "as installed" configuration to the applicable
requirements in Appendix F, Part | {a){1)i) [0-sec VBE],
(@i 1)y [12-5ec VBE] or (a){13{iv) [15-sec HBEB] based
on the detail being bonded. If the bonded area of the
detail is greaterthan 2 square feet, test the bonded
construction to 60sec VEB.

Mote: Ifthe base panelis over 0.25 inches, the back side
wolld be either tested to the same test requirement, or
by using item # 9 {FASE) to the base panel testing.

Ref Feature/ Part 2: Methods of compliance that require supporting data Industry Proposals for Final Policy Acceptable Methods
# | Construction 25.853(a) Bunsen Burner Test Req. 25.853(d) HR & SD Test Req. f Similarity 25.853(a) Bunsen Burner Test Req. f Similarity 25.853(d) HR & SD Test Req. ! Similarity 25.853(a) Bunsen Burner Test Req.  Similarity 25.853(d) HR & SD Test Req. f Similarity
Similarity

Added Definitions**
Material: Substances or raw matter with certain physical properties that are used as inputs to production,
manufacturing or finishing processes.
Installation: Finished matenals or finished products installed in position or connected for use on parts through a
process of bonding, or co-curing (not mechanically fastened or taped)

28 Bonded details Seepart 2 The test requirement is decided based Unless it can be concluded that the part is small See part 1, item 28 WAS: Unless it can be concluded that the part is small WS Unlessit can be conduded that the partis

small and does not contribute to the

propagation of a fire in accordance with Appendix
F, Part | (a){1){v), testing of the

detail, without adhesive, to the appropriate
requirement in Appendix F, Part | (a)(1)(ii)

ar (a){13{iv) substantiates the bonded configuration

15

The test requirement for bonded details is decided
based on size and installation/proximity cntena
defined below.

1) Test required If cumulative total greater than 2
sq f;
2) Mo testif cumulative total less than 1sq ft; and
3) Further considerations required betwesn 1 and
2sgft
4) A Bonded Detail can be excluded from testing if
a) Itisabondlinelessthan 1.0" wide on an
individual item
bY Itis located fully within 2.0" of pansl edge
c)  Itislocated fully within 4.0" of cabin floor
d) Lineally applied and less than 2 sq ftin
total surface area on a panel surface

Additional discussion for 25.853(d):

While the proposed size criteria are generally
accepted & used by the industry for detemmination
of when a panel surface area reaches a size where
it can be considered a "large panel surface area,”
use of these generic panel criteria requires further
clarification to define instances where Bonded
Details do not need to be considered as part of the
bonded construction for compliance to 25.853(d)
Referto the figure below (atthe end of the Added
Definitions) for an example of each of the following
scenarios

a  Bonded Details with bond lines less than 1"
wide should be excluded from consideration
due to their lineally applied nature and small
area contribution

b Bonded Detalls located fully within 2" of panel
edge should be excluded from consideration
due to their lineally applied nature and will not
constitute a large surface area

c.  Bonded Details located fully within 4" of floor
should be excluded from consideration given
their close proximity to the cabin floorwhich
was found during full scale testing to have
wery little involvement until after flashover had
occurred.

d. Rubstrips, raceways, and other bonded
details that are lineally applied and less than
2sq ft on a single panel surface should be
excluded from consideration. These types of
EBonded Details are applied on discrete
monuments and by their nature will not
constitute a large surface in a concentrated
area.

In all of the above mentioned considerations, the
requirements of 14 CFR 25 .853(d) must still be met
for the panel surface onto which the Bonded Detail
is adhered and the detail itself must meet the
applicable requirements of 25.853(a). In addition,
for bonded details of the same material
construction on the same panel surface area, the
determination of size is based on the cumulative

B-12




Ref.

Featuref
Construction

Part 1: Acceptable methods wfo additional data

Part 2: Methods of compliance that require supporting data

Industry Proposals for Final Policy Acceptable Methods

25.853(a) Bunsen Burner Test Req. 25.853(d) HR & SD Test Req. f Similarity
Similarity

25.853(a) Bunsen Burner Test Req. f Similarity 25.853(d) HR & SD Test Req. ! Similarity

25.853(a) Bunsen Burner Test Req.  Similarity 25.853(d) HR & SD Test Req. f Similarity

total of those details

Added Definitions™

Bonded detail: an additive element that is secured by non-mechanical means to a panel surface. The bonding
matenals include adhesives such as epoxy, urethane, etc. The application methods are usually applied
manually or sprayed onto one or both surfaces. In some cases, bonded details may be co-cured with the
composite panel during the cure cycle. Fressure sensitive adhesive (PSA), inclusive of double sided tapes, Is
another common type of non-mechanical means that 15 covered underthis proposal. Bonding of the hook side
or loop side individually to a panel is covered under this proposal, but the attachment of the hook to the loop is
not considered as it is a mechanical attachment method. Typical bonded details include, but are not limited to,
rub stnps, edge trims, hook & loop fasteners, placards, brackets & clips, extemal wire raceways, Kick strips, felt,
pre-cured doublers, and plastic mimors

The term 'bonded detail' in the context of this item is defined as inclusive of all items described in attachment 2,
Fart 2 items 28-32 & 3411,

Edge trim, non-metallic: A molded, extruded, formed, or flat pisce of non-metallic material that is bonded to
the edge of a panel or a panel joint. The trim may wrap around the edge of the panel{s) or be applied to the cut
edge ofthe panel. Hardwood trim, commonly used as a bullnose, should be included in the definition of non-
metallic materials in the context of this item. Edge tim does not exceed more than 2" from the edge of the
panel.

Kickstrip: A material or combination of materials applied at floor level of a vertical surface as a means of
protection of the base materials from damage & wear and not as the primary decorative covering of the panel.

Felt: In the context of this item, refers to a non-waoven cloth that is produced by matting, condensing and
pressing non-metallic fiber material used as a themmal insulation, sound dampening, or meisture barrier and not
used as the primary decorative covering of the panel.

Grommet: A rigid or flexible type of edge tim that is applied around the inside edge of a hole through a panel.
Grommets may be designed for a specific size hole or they may be an flexible tim piece that is cut to length and
applied to unigue hole contours. Grommets are used to reinforce a hole, to shield something from the sharp
edges ofthe hole, orboth

Wire raceways: A type of conduit to provide for placement of wires and cables. It can be installed intemal to a
panel or externally applied with various adhesives

Rub strip: A molded, extruded, formed, or flat piece of non-metallic matenal that is bonded to the surface of a
panel for the purpose of protecting the panel from damage.

Panel surface area: A surface is a single panel or multiple individual panels that butt together with minimal or
no gap to provide a continuous surface. Fanels in different geometncal planes that join together and are not
contiguous are considered to be separate surfaces
Examples
. 2 panels meeting at a 30-degree joint are not considered to be contiguous so are separate
surfaces.
o  Acurved bag bin dooris a contiguous panel surface
s  Thework face of a galley with multiple individual panels/doors all in the same plane is
considered to be a contiguous surface.

Bonded construction: The build-up of a panel inclusive of all materials and details at a specific cross section
that are attached by means of adhesive bond.

Bond area: The effective surface area where adhesive is applied between the panel surface area and the
attached adherent.

Lineally applied: A bonded detail is considered to be lineally applied when it is a long thin part typically with a
width of 2.0" or less and the surface areais spread out in a long, narrow band. Examples of Bonded Details
that commaonly meet this definition include, but are not limited to, Rub Strips/Trims (#29), Edge Trim/non-
metallic (#20), Exterior Wire Raceways (#35), Felt (#37), Kickstrips (#36), Metal & Plastic Bracket (#34), Hook &
Loop Fastener (#31), and Grommets (#33).

Cumulative detail: Groupings of small items of same construction, each of which individually falls below the 1
to 2 sq ftrule but as a collective group on a single Panel Surface Area may exceed that criterion. Examples of
EBonded Details that commonly meet this definition include, but are not limited to, Placards (#32), Metal & Plastic
Bracket (#34) Hook & Loop Fastener (#31) Felt (#37), and Grommets (#38)
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Part 1: Acceptable methods wfo additional data

Ref Feature/ Part 2: Methods of compliance that require supporting data Industry Proposals for Final Policy Acceptable Methods
# | Construction 25.853(a) Bunsen Burner Test Req. 25.853(d) HR & SD Test Req. f Similarity 25.853(a) Bunsen Burner Test Req. f Similarity 25.853(d) HR & SD Test Req. ! Similarity 25.853(a) Bunsen Burner Test Req.  Similarity 25.853(d) HR & SD Test Req. f Similarity
Similarity
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g Rub strpstrim See part 2, item 28 See part 1, item 28 See item 28 See item 28
(chafing and
decorative,
includes bullnose
trim)
K1} Edge tim, See part 2, tem 28 See part 1, item 23 See item 28 See item 28
nonmetallic
{includes bullnose
edge tim)
&1l Hook and Loop See part 2, item 28 See part 1, item 28 See item 28 See item 28
3 Placards See part 2, item 28 See part 1, item 28 See item 28 See item 28
Ee] Edge potting Test a fabricated section of the panel See item 28 Test ablock of foam or potting compound by See part 1, item 23 The edge fill in a panel may be shown compliant using Mo Test Required when less than 1" wide of edge
andfor edge foam | containing the edge potting compound or itself per appendix F - part |, (a){1)ii). one of the following options: fill material is used. (looking at face of panel).

foam to 60-second vertical.

Could also state, less than 1" deep into the panel
Option 1: Test a plague of edge fill matenal by itself per measured from the edge.
Appendix F -Part [, (a)(1)ii). {(12-second vertical Bunsen [Cannot find the wording inred in any of the Item

burner test) Plague of nominal size 0.25" x 3" x 12" 33 team reports. Where did it come from?
configured per figure below. 3M16/2012, TWwL)
VERTICAL BURN VERTICAL BURN If greaterthan 1" based on the size criteria
(SIDE VIEW) (FRONT VIEW) 1. Test required if greater than 2 sq ft.

ol - - 2. Mo testiflessthan 1 sq ft and
3. Further considerations required between 1 & 2
sq ft

[Size criteria abowe come from latest ltem 33
report, Rev. D dated 8/18/2011. Accessed
IMB2012, Tl

Option 2: Test a standard panel containing the edge fill
material per Appendix F - Part |, (a)(1)i) (§0-second
vertical Bunsen bumer test). Standard panel 3" x 12" with
0.125" to 1" of the edge fill material configured per figure
below.
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Part 1: Acceptable methods wfo additional data

Part 2: Methods of compliance that require supporting data

Industry Proposals for Final Policy Acceptable Methods

Ref. Feature/ S— Al L S = S
# Construction 25.853(a) Bunsen Burner Test Req. 25.853(d) HR & SD Test Req. f Similarity 25.853(a) Bunsen Burner Test Req. f Similarity 25.853(d) HR & SD Test Req. ! Similarity 25.853(a) Bunsen Burner Test Req.  Similarity 25.853(d) HR & SD Test Req. f Similarity
Similarity
VERTICAL BURN VERTICAL BURN
(SIDE VIEW) (FRONT VIEW)
Added Definitions™
Sandwich panel: A nqgid panel fabricated using face shests (either fiber reinforced resins or metal) on either
side of a core matenal (a ngid foam or a honeycomb structure made of aluminum or phenalic resin and aramid
paper or fiberglass).
Standard panel: A panel with 1- or 2-ply non-metallic skins, nominally 8.35 to 13 mm {0.25" - 0.51") thick, non-
metallic honeycomb core, which meets 14 CFR 25.853(a), Appendix F, Part 1(a){1)(i) [0-<sec VEB].
Core back: The process of removing the core (e.g. honeycomb ), from the edge of a panel back a determined
dimension, while maintaining the upper and lower skins.
Edge fill materal: The material used to fill the edge of a panel, usually to improve the compression strength
{in the z direction) of the panel edge, provide moisture resistance to avoid ingress of water or other fluids, and to
provide a flat and/or smooth surface for the attachment of other materals, e 9. paints, trim, decorative
laminates. Compositions vary by manufacturer but are usually made of either resinffillers, resinffillers/blowing
agents, or foams incorporated into the panel manufacturing process.
Monuments: A monument is a functional interiors component within the passenger cabin of the airplane.
Examples are, but are not limited to, Lavatories, Galleys, Class dividers and Closets.
Plagues or bricks: A solid construct made up exclusively of Edge Fill Material which is of 14" x 3" x 12" nominal
size.
g Brackets and See part 2, item 28 See part 1, item 28 See item 28 See jtem 28
Clips, metallic or
non-metallic
H Wire raceways See part 2, item 28 Ses part 1, item 28, See item 28 See item 289,
{bonded to panel
vs. conduit
bonded
within pangl)
Es Kickstrips See part 2, tem 28, See part 1, item 23 See item 28 See itemn 28
a7 Felt See part 2, tem 28, See part 1, item 28 See item 28 See item 28
s Grommets Mo test requirement per appendix F, part |, See part 1, item 28 WWAS: Mo test requirement per appendix F, part |, See item 28
{a)(1iv) (Small Part). (@) 1wy (Small Part).
1S See item 28
e Doublers, See part 2, item 28 Ses part 1, item 28 See item 28 See itemn 28
pre-cured
40 Doublers, metal See tems 20 & 22, See part 1, item 23 WWAS: See item 23 WAS: See item 28
(bonded)
(Originally, "See part 2, item 28." -TWiL, IS: See item 20 {consolidation of 20, 22, 40). 15 See item 20 (consolidation of 20, 22, 40).
31620120
41 Mirrors, plastic See part 2, item 28 See part 1, item 28 See item 28 See item 28
Note: If the mimoris large enough to be
considered part of the wall construction, then the
mirrar should be tested to appendix F, part [,
tal{t il
42 Bonded Inserts Test adhesive to 12-second vertical Seepart 2 Mo test required MNo test required Mo test requirement for bonded inserts that are potted Mo test requirement for bonded inserts that are

individually with adhesive localized to each insert. The
bonded inserts shall not make up a majonty of the panel
area

potted individually with adhesive localized to each
insert. The bonded inserts shall not make up a
majority of the panel area

Added Definitions™

Bonded: Bonded refers to the use of adhesives, glue, or potting compounds as part of the installation of a
fastener insert into a panel. From here fonward, the bonding matenal will be described as an adhesive. Adhesive
materials can be used to pre-pot the panel or may be "wet" installed by injecting the adhesive around the insert
inthe panel. Some inserts have an extemal flange and the adhesive may only be applied to the faying surface
bond between the flange of the insert and the panel surface
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Part 1: Acceptable methods wfo additional data

Part 2: Methods of compliance that require supporting data

Industry Proposals for Final Policy Acceptable Methods

Ref.|  Feature/ — AL — = —
# | Construction 25.853(a) Bunsen Burner Test Req. 25.853(d) HR & SD Test Req. f Similarity 25.853(a) Bunsen Burner Test Req. f Similarity 25.853(d) HR & SD Test Req. ! Similarity 25.853(a) Bunsen Burner Test Req.  Similarity 25.853(d) HR & SD Test Req. f Similarity
Similarity
Insert: Inserts are defined in the "fastener” category. Two main insert designs are used predominantly
ininterior panel fabrication. The first is a blind insert that contains an internal retaining nut. Blind inserts are
commonly metal construction. The second common insert is a flanged insert, either one piece or twao, and
creates a hole "through" the panel for a bolt/screw to be inserted through the panel "Through” inserts can be
plastic or metal Fastener attachments bonded to the surface of panels (e g "Clickbonds") are not considered
inserts and are covered under bonded details. See attached figures to illustrate the common insert types
. Elind Insert: Hole drilled in panel and adhesive injected around the insert through holes in the insert flange.
Some installation processes remove additional core up to 3X the diameter of the insert ater drilling the
hole
. Flanged Insert: Hole drilled through the panel and a twio piece or one piece is installed with adhesive under
flanges.
* .014 inch, minimm__
Before Swaging .030 inch, maxdimam l
| N =T
! ! 452 inch, medmm
1 R LLL] l N |
- f Y o ,is:—/—-
Adhesive
-015 inch, .014 inch, minimm
TeCLmIn 030 inch, maximm
Figure 19 INSERT PROTRUSION REQUIREMENTS
43 Bonded Joint (tab & slot, mortise & tenon, ditch & See below See below See below See below
Constructions pot, cut and fold, T-joints, pins, etc.)
43a | Ditch and pot Test panel and adhesive together (60- See item See part 1 Mo test requirement Compliance of a bonded joint construction can be shown For ditch and pot and cut and fold joints
second vertical). by Mo test requirement, if the exposed adhesive is 1"
43d | Cut and fold Test panel and adhesive together (60- See item 28 See part 1 Mo test requirement wide orless and a single cut. {Use of the word
second vertical). Option 1: similantyto the base panel when the following "wide" does not appearin industry report. —TWWL,
43h | Tab and slot See part 1 are met 3M192012)

Seepart 2

Mo test requirement.

Mo test requirement. Traditionally industry has
not tested these features

1) The Adhesive is an epoxy based material

2} Panel is a honeycomb core panel with composite
skins and meets 14CFR 25.853(a), Appendix F,
Part 1 (a)(1)(i), 60-sec VBB, which is the
compliance data used for similarity analysis

3)  Joint construction otherthan an outside bend Ditch
& Pot joint (e g. inside cut)

Option 2: Test a plague of adhesive by itself per
appendix F - part 1.{a)}1)(1) (12-sec ¥YBB). (Flaque of
nominal size: 0.25" x 3" x 12" configured as shown in the
figure below.

VERTICAL BURN
(SIDE VIEW)

VERTICAL BURN
(FRONT VIEW)

If eutsidathic—saaps beyond this crtena, then test
criteria is decided based on the size critena
1 Test required if greater than 2 sq fi
2. MNotestifless than1sqgft and
3 Further considerations required between
1&2sqgft

For Tab & Slot, Mortise & Tenon, T-joints, Bonded
Fins:
Mo test requirement
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Part 1: Acceptable methods wfo additional data Part 2: Methods of compliance that require supporting data Industry Proposals for Final Policy Acceptable Methods

Ref. Featuref

# | Construction 25.853(a) Bunsen Burner Test Req. 25.853(d) HR & SD Test Req. f Similarity 25.853(a) Bunsen Burner Test Req. f Similarity 25.853(d) HR & SD Test Req. ! Similarity 25.853(a) Bunsen Burner Test Req.  Similarity 25.853(d) HR & SD Test Req. f Similarity

Similarity

Option 3: Test the Adhesive in a standard honeycomb
panel in accordance with Appendix F Part | (a)(1)(i) [60-
sec VBB RerRhgratdlindtak as shown in the

figure below. The appropriate DAP joint configuration
shall be used (inside or outside DAP joint NOTE: The
inside DAP joint will validate the other joint types of tab
and slot, mortise and tenon, T-joints, and pin joints)
Once qualified in this manner, the adhesive may be used
In any other honeycomb panel configuration and shown
to be compliant by similarity

A generic cormer joint indicating the location ofthe flame
centered just below the honeycomb skin. The flame
wiould be placed on the inside or outside joint with the
greatest adhesive exposedin the comer of the test panel
not the center of the 3" horizontal edge. Coupon sets
wiould be cored

back 1/8" — 1/4" depending on the joint type. Ifthe
adhesive is not exposed on the bottom edge of the test
panel, the panel will be cut to expose adhesive to the
flame

Option 4 : Test the adhesive in a standard honeycomb
panel in accordance with the Foam Block Test Method
defined in Appendix A and in accordance with Appendix
F Part | (a)(1)(i) [60-sec VBB] using test specimens per
figure above. The test results shall meet bum length and
drip extinguishing time only. The appropriate DAP joint
configuration shall be used {inside or outside DAP joint
MOTE: The inside DAF joint will validate the other joint
types of tab and slot, mortise and

tenon, T-joints, and pin joints). Once qualified in this
manner the adhesive may be used in another
honeycomb panel configuration and shown compliant by
similanty

Option 5: Test the "as installed” configuration to the
applicable requirements in Appendix F, Part 1(a)1)()
[60-sec WBB].

43z | Mortise and tenon Added Definitions™*
43e | THoints
Z3F | Bonded pins Mo test requirement Standard panel: A panel with 1- ar 2-ply non-metallic skins, nominally 8.35 to 13 mm (0.25" - 0.51") thick, norn-

metallic honeycomb core, which meets 14 CFR 25.853(a), Appendix F, Part 1{a){1)(i) [B0-sec VEB]

Core back: The process of removing the core {e.g. honeycomb ), from the edge of a panel back a determined
dimension, while maintaining the upper and lower skins.

Adhesive or Bonding Material: The matenal used to bond a cut edge of a panel. Often two part matenals
made up of a base resin and accelerator. Usually requires a period of time (several minutes to several hours)
depending on temperature to dry or cure to handling strength.

Joint Types (see descriptions & figures in report, "ltems 4 3a-f Bonded Joints (Rev. C).pdf")
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Ref. Featuref
# | Construction

Part 1: Acceptable methods wio additional data

Part 2: Methods of compliance that require supporting data

Industry Proposals for Final Policy Acceptable Methods

25.853(a) Bunsen Burner Test Req. | 25.853(d) HR & SD Test Req. ! Similarity

Simil arity

25.853(a) Bunsen Burner Test Req. / Similarity 25.853(d) HR & SD Test Req. ! Similarity

25.853(a) Bunsen Burner Test Req. f Similarity 25.853(d) HR & SD Test Req. / Similarity

44 WWAS: Sealant,
fillet seals

|5 Sealant used
for fillet sealing of
aircraft intenors

See part 2

Mo test requirement. Industry has not
traditionally tested fillet seals

Mo test requirement See part 1

1. Ditch & Pot
a Single slot
b, Multiple slots

Tab & Slaot

Muortise & Tenon

Cut and Fold

T Joints

Bonded Pins

T N P L b

Adhesive Plaque: A specimen of the material to be tested that is made from 100% of the adhesive or
bonding matenal. Plagues are sometimes referred to as a "brick "

Monuments: A monument is a functional interiors component which makes up the passenger cabin of
the aimlane. Examples are, but are not limited to, Lavatones, Galleys, Bulk Heads, Class dividers, Clogets, etc.

Mo test requirement WSS Mo test requirement. Industry has not
traditionally tested fillet seals

NOTE: Testing of the elastomeric material by itselfto 14
CFR 25.853(a), Appendix F, Part |, (a)(1){iv) will provide IS: Mo test requirement.
the substantiation data needed to show compliance for
the use of elastomeric materials in sealing/bonding
applications. {This paragraph added 04/23/2012. Not vet
officially approved by IP44 Industry Team )

Added Definitions**

Fillet Seal: The industry team agrees that the term ‘fillet seal’ in the context of this item refers to a seal

applied after assembly at the juncture of two adjoining parts or surfaces, or along the edges of faying surfaces
as a continuous bead of sealing matenal. It can be applied over, along the edges of, and between installed
parts. Cleaning up of adhesive squeeze-out around bonded detalls is not considered a fillet seal and is covered
as part of the bonded details items

Sealant: The industry team agrees that the term "sealant’ in the context of this item refers to a viscous,
elastomeric material which, once applied, changes state to become solid, and is used to fill voids and gaps of
various sizes to prevent the passage of liguids or gaseous media, as well as to help meet health and safety
requirements, and meeting aesthetics requirements

Agrospace sealants are generally identified based on the main resin family used to produce them. The resin
family most commonly used for fillet sealing of aircraft interiors is silicone. Within the silicone family, most of the
materials used for fillet sealing aircraft interiors are RTY (room temperature vulcanizing) silicones. Therefore, in
the context of this item, the generic term 'silicone’ refers to RTY silicones. Other resin families used are
polyurethanes and polysulfides.

**Industry Flammability Standardization Task Group boilerplate on “Definition of Terms” (Section 3.2 in Industry Team reports): “In the interest of the overall stated goal of standardization of industry flammability practices, clear definitions of the terms
and shall be provided so that the confusion between different parties over their meaning (i.e. the meaning of the terms) shall be avoided. The industry group sees the definition of significant key terms and their consistent use throughout the policy as a joint

effort between the FAA and industry. Once these key terms have been defined, they should be listed in the policy memo and used consistently throughout the document.”
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference Item #01, “General”

1 INTRODUCTION

As part of the industry activities to provide validation of the Part 1 items from the referenced
FAA draft policy, the industry teams are reviewing the Part 1 items to provide definitions and
descriptions of terms to enable consistent interpretation and implementation across the
aerospace industry. Item 1 has been reviewed by the industry team and is submitted the
following proposals and justification.

The hierarchy of Bunsen bumer testing {e.g. the substantiation of what requires horizontal
Bunsen bumer testing with vertical Bunsen burner data, and substantiation of what requires 12-
second vertical Bunsen bumer testing with 60-second vertical Bunsen bumer data) and size
criteria for what requires Heat Release and Smoke Density testing (e.g. testing components
greater than 2 square feet in area, not testing components less than 1 square foot in area, and
making a specific determination for components between 1 and 2 square feet) for general
surfaces in aircraft interiors flammability testing according to 14 CFR 25.853 (a) and (d) is
currently well established industry practice.

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories to this
guidance, grouped in this order:

* Methods that are acceptable and can be used as shown {(Attachment 2, Part 1).
» Methods that are expected to be acceptable but require test data to support them
(Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the aerospace industry. Item 01 has been reviewed by the industry team and is
submitting the following concurrence, justification and proposal.
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2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

During an industry meeting on 24 September 2009 in Huntington Beach, CA, and the FAA
Materials Fire Test Working Group meeting on 21 October 2009 in Atlantic City, NJ, the
following individuals have volunteered to form the industry team for this reference item:

2.1 TEAM LEADER
+ Keith Couilliard (Boeing)

2.2 SUPPORT TEAM

* Weichert, Ingo (Airbus)

» Landroni, Francisco (Embraer)

» Alcorta, Hector (Bombardier)
» Slaton, Dan (Boeing)

* Lulham, lan (Bombardier)
* Smith, Jeff (Gulfstream)
*» Le Neve, Serge (CEAT)

This list is by no means final, but represents a snapshot of the currently active industry
participants. Additional remarks, suggestions, corrections and contributions from other
individuals are very much encouraged.
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3 PROJECT DEFINITION

3.1

CURRENT PROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on 20 August, 2009. Attachment 2, Part 1, reference item #01

reads (see
Part 1, acceptable methods without additional data
25.853(a) Bunsen
Reference - 25.853(d) Heat Release and Smoke
Number | & cature/Construction Burner Test Test Requirement/Similarity
Requirement/Similarity
60-second vertical test
data will substantiate ‘
configurations that only l’;ztécrei?:rli;emenl is decided based on
require 12-second ’
1 Panels, general ‘éirrtl::;l] ‘jt)ajfﬁefsgtlga\;ill 1) Testrequired if greater than 2 sq ft;
: 2) No testif less than 1 sq ft; and
substantiate 3) Specific determination required
conﬂrgurathns that only between 1and 2 sq ft
require horizontal
Bunsen burner testing
Figure 1}:

» 14 CFR 25853 (a): “60-second vettical test data will substantiate configurations that
only require 12-second vertical data. Vertical Bunsen bumer data will substantiate
configurations that only require horizontal Bunsen burner testing.”

» 14 CFR 25.853 (d). “Test requirement is decided based on size ciitetia.

1) Test required if greater than 2 sq ft;
2) No test if less than 1 sg ft; and
3) Specific determination required between 1 and 2 sq ft.”

Part 1, acceptable methods without additional data

Reference
Number

Feature / Construction

25.853(a) Bunsen
Burner Test
Requirement/Similarity

25.853(d) Heat Release and Smoke
Test Requirement/Similarity

Panels, general

60-second vertical test
data will substantiate
configurations that only
require 12-second
vertical data. Vertical
Bunsen burner data will
substantiate
configurations that only
require horizontal
Bunsen burner testing.

Test requirement is decided based on
size criteria.

1) Testrequired if greater than 2 sq ft;

2) Notestif less than 1 sq ft; and

3) Specific determination required
between 1 and 2 sq ft.

Figure 1: Attachment 2, Part 1, Reference Item #1

No equivalent entry exists for reference item #01 in attachment 2, Part 2.
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3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of the terms ‘component’, and ‘exposed’ should be provided so that confusion
between different parties over their meaning shall be avoided. The industry task group sees the
definition of significant key terms and their consistent use throughout the policy as a joint effort
between the FAA and industry. Once these key terms have been defined, they should be listed
in the policy memo and used consistently throughout the document.

3.21 COMPONENT

The industry team agrees that a definition of the term ‘component’ is necessary as it is used in
the supporting regulatory documentation validating the size criteria applicable to 25.853(d).

The industry team therefore recommends that the term ‘component’ in the context of this item
be defined as constituent parts or elements that comprise an installation.

3.22 EXPOSED

The industry team agrees that a definition of the term ‘exposed’ is necessary as it is used in the
supporting regulatory documentation validating the size criteria applicable to 25.853(d).

The industry team therefore recommends that the term ‘exposed’ in the context of this item be
defined as an unconcealed surface that faces the interior of aiplane passenger compartments
during an emergency landing condition.

4 VALIDATION OF INDUSTRY PRACTICE
4.1 INDUSTRY PROPOSAL DISCUSSION

25.853(a):

The usage of 60-second vertical test data to substantiate configurations that only require 12-
second vertical data is supported technically by the petition for rule making filed by the AlA and
addressed by the 1969 CFR NPRM 639-33 that led to Amendment No. 25-32 to 14 CFR Part 25.
A modified more stringent test procedure (60-second vertical Bunsen bumer) was required and
implemented as improved state-of-the-art materials were available. The key aspect was to
delineate between the improved state-of-the-art materials and the previous materials used by
virtue of a test procedure that could characterize this difference in performance relative to a
passffail criteda. The 60-second vertical test procedure was the newly implemented procedure
to provide this capability in conjunction with revised pass/fail criteria compared to the previous
standard defined by the 12-second vertical test procedure. The AlA report demonstrated that
materials that met the 60-second vertical Bunsen bumer test were shown to provide improved
levels of cabin fire safety.

Per Advisory Circular 25-17A, guidance issued against Amendment 25-32 of 14 CFR 25.853
indicates that:

“(14) Paragraphs (b), (b-2), and (b-3). If material is demonstrated to comply with
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paragraph (b} [12 second vertical], it is also considered to comply with paragraphs (b-
2)fhorizontal 2.5in'min] and (b-3)[horizontal 4in/minj. The reverse is not true. (Amendment 25-
32) LR

Based on this FAA guidance, there is technical justification in using data generated from either
60-second, or 12-second testing, to substantiate a requirement for horizontal data.

25.853(d):

Per the preamble discussions of Amendment 25-83 to 14 CFR 25.853, the size criterion is
summarized as:

“It is not possible to cite a specific size that will apply in all installations; however, as a general
rule, componeris with exposed-surface areas of one square foot or less may be considered small
enough that they do not have to meet the new standards. Components with exposed-surface areas
greater than two square feet may be considered large enough that they do have to meet the new
standards. Those with exposed-surface areas greater than one squiare foot, but less than two
square feet, must be considered in conjunction with the areas of the cabin in which they are
installed before a determination could be made.”

4.2 PROFOSED STANDARD TO MEET

25.853(d):

The information above forms the basis for the size criteria on surfaces requiring compliance with
25.853(d). However, to add more clarification to the MCC wording, it is recommended by
industry to describe the situations when a specific feature has criteria that overrides the criteria
proposed in Part 1, tem 1 for general surfaces. Lastly, the clarification from the Amendment
25-83 preamble regarding exposed vs. non-exposed components is an important distinction that
should also be mentioned in the proposed MOC wording.

5 DATA/ANALYSIS
N/A
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6 CONCLUSION

The Part 1, ltem 1 team believes that the cumrent proposed MOC applicable to 25.853(a) is
justified and acceptable as written.

The Part 1, ltem 1 team believes that the cumrent proposed MOC applicable to 25.853(d) is
justified, but could benefit from the addition of more clarification wording as follows.

6.1 REVISED PROPOSAL

Test requirement is decided based on size criteria. This applies to component installations with
large surfaces. Note: specific feature criteria defined in the new policy takes precedent over
the general size criteria defined below. This MOC applies to component installations with
exposed-surface areas.

1) Test required if greater than 2 sq ft;
2) Notestifless than 1 sqft and

3) Specific determination required between 1 and 2 sq ft. Aspects to consider with this
determination are location, quantity, and function of the given components.
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7 ABBREVIATIONS

FAA = Federal Aviation Administration
MOC = Methods of Compliance
CFR = Code of Federal Regulations
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1 INTRODUCTION

For many years, industry practice has been to use “thin for thick” criteria for Bunsen bumer
testing. In 1990 when the FAA published Report # DOT/FAA/CT-99/15, the Aircraft Materials
Fire Test Handbook included testing the thinhest material and using that data for thicker parts.
The chapter on horizontal bum testing also notes a maximum specimen thickness 1/8 inch or
3mm. For heat release and smoke, industry practice is less uniform.

Industry practice has used various thickness range thickness criteria for showing compliance to
25.853(d). Itis not uncommon to have a single thickness range bounded by the thinnest and
thickest constructions used in production and both the thinnest and thickest constructions are
tested. Elsewhere multiple thickness ranges are used, and the thinnest construction in each
range is tested. Where multiple ranges are used, there is the possibility but not a requirement
that the top of the range is tested by testing the bottom of a higher range.

The maximum specimen thickness that can be tested for heat release is 1.75 inch. Therefore,
specimens with 1.75-inch core can be too thick to test. The maximum thickness tested for
smoke is 1inch.

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories to this
guidance, grouped in this order:

» Methods that are acceptable and can be used as shown {(Attachment 2, Part 1).
+ Methods that are expected to be acceptable but require test data to support them
(Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the aerospace industry. Items 2 and 24 have been reviewed by the industry team and
are submitting the following concurrence, justification and proposal.
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2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

During an industry meeting on 24 September 2009 in Huntington Beach, CA, and the FAA
Materials Fire Test VWorking Group meeting on 21 October 2009 in Atlantic City, NJ, the
following individuals have volunteered to form the industry team for this reference item:

2.1 TEAM LEADER

Pacher, Mary O.

2.2 SUPPORT TEAM

Revision B, dated 2011-AuUg-18

(The Boeing Company)

» Cheryl Hurst (American Airlines)

» David Julin (BE Aerospace)

* Michael Jensen (The Boeing Company)
» Hector Alcorta (Bombardier)

» Brad Shelton (Dassault Falcon)

+» Eddie Cortes (Driessen)

» Gilberto Niitsu (Embraer)

* Jym Kauffman (Kydex LLC)

s Martin Spencer (Marlin Engineering)

+ Shawn Clark (Recaro Inc.)

» Dirk Langer (Sell GmbH)

» Don Wang (Boltaron Performance Products)

D-7




FAA Memorandum
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3 PROJECT DEFINITION

3.1 CURRENT PROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on 20 August, 2009.

3.1.1 REFERENCE ITEM #2

Attachment 2, Part 1, reference item #2, Thickness ranges, reads as follows (see Figure 1)

Part 1, acceptable methods without additional data

Reference Feature / Construction 25'8353_1‘1] Erunsen 25.853(d) Heat Release and Smoke
‘ umer ' est Test Requirement/Similarity

Numl . e
umber Requirement/Similarity

Data from testing a

Thickness ranges thinner construction
2 {panels, thermoplastics, | substantiates a thicker See part 2 of this attachment.
foams) construction made of

the same materials.

Figure 1: Attachment 2, Part 1, Reference ltem #2
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Attachment 2, Part 2, reference item #2 reads as follows (see Figure 2):

Part 2, methods of compliance that require supporting data

Reference
Number

Feature /
Constiuction

25.853(a) Bunsen Burner
Test Requirement/'Similarity

25.853(d) Heat Release anid Smoke
Test Requirement'Similarity

Thickness ranges
(panels,
thermoplastics,
foams)

See part 1 of this attachment,

Except for foam care panels with
prepreq skins where each thickness will
be tested, use the following approach:

Sandwich panels, laminates,
thermoplastic parts, and parts made
from a single material are shown to be
compliant with § 25.853(d) (appendix F,
parts IV and V) by test, or by similarity
to a part with similar thickness (in the
same thickness range). For certification
purposes, thickness ranges are defined
1o eliminate the need to test every
possible thickness. It i1s an acceptable
practice to test a given thickness within
a tight range and use these data to
substantiate all thicker items within that
range. The following table details
standard thickness ranges currently
used.

Thickness Range

Type Part (inch)

Sandwich 0.125 - 0.187

Panels - Core 0182 - 0.249

Thickness 0.250 . 0.499

0.500 - 0.749

0.750 - 1.749

1,750 and thicker

Laminates and

0.020 - 0.039

Thermoplastics 0.040 - 0.050

0.060 - 0.079

0.080 - 0.099
0.100 - 0.199

0.200 - 0.299

0.300 - 0.499

0.500 - 0.749

0.750 - 1.749

1.750 and thicker

Single Unit 0.020-0.119

Materials 0.120 - 0.249

0.250 - 0.499

0.50 - 1.749

1.75 and thicker

Figure 2: Attachment 2, Part 2, Reference ltem #2
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3.1.2 REFERENCE ITEM #24

Attachment 2, Part 1, reference item #24, Thermoplastic thickness ranges, reads as follows
(see Figure 3):

Part 1, acceptable methods without additional data

25.853(a) Bunsen
Feature / Construction Burner Test

Reference 25.853(d) Heat Release and Smoke

Number Requirement/Similarity Test Requirement/Similarity
Data from testing a It is an acceptable practice to test a
thinner construc?i-:ln given thickness within a tight range and

24 Thermoplastic, substantiates a thicker use these data to substantiate all thicker

iterms within that range. See item 2 in
this attachment for acceptable thickness
ranges.

thickness ranges :
construction made from

the same maternals.

Figure 3: Attachment 2, Part 1, Reference ltem #24
No entry exists for reference item #24 in attachment 2, Part 2.

3.1.3 INTERPRETATION OF 25.853(d) ENTRY FOR REFERENCE NUMBER 24

As stated in attachment 2, Part 1, it is an acceptable practice to use thickness ranges. “See
item 2... for acceptable thickness ranges” is a convenience, to avoid multiple listings of the
same information. It does not mean (by refemring to ranges listed in Part 2) that the ranges for
thermoplastic parts require data. No further validation of the thickness ranges shown in Section
3.1.1 for heat release and smoke testing of thermoplastics is required.

3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of terms ‘should be provided so that confusion between different parties over
their meaning shall be avoided. The industry task group sees the definition of significant key
terms and their consistent use throughout the policy as a joint effort between the FAA and
industry. Once these key terms have been defined, they should be listed in the policy memo and
used consistently throughout the document.

3.21 THICKNESS

The industry team agrees that the intent of this item is to cover difference in the designed
thickness of parts, not the very small differences covered by tolerances.

Except for machined parts and molded parts, the thickness variable that can be directly
controlled is the thickness of the material used to make the part. For machined or molded parts,
the final thickness is the controlled variable. In the case of thermoformed sheet parts, the
predominant thickness (in flat areas of the part) is typically very close to the nominal sheet
thickness with thinner areas in the areas where there is significant stretching of the sheet. In
some cases, the type design does not control the part thickness beyond specifying the sheet
thickness to use in forming the part. In laminate parts, the thickness of the part is controlled by
the number of plies used. There is some variation in the resulting thickness, but it is difficult to
fine-tune the thickness of parts or specimens.
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The industry team recommends that ‘thickness’ in the context of this item be defined as “the
nominal thickness of sheet material or the nominal thickness of the part. Part thickness is used
for instances where the dimensions of the part are not approximated by the raw material
dimensions, such as an injection molded part where the raw material consists of small pellets,
or where the design does not identify a sheet stock dimension, but only a final thickness.”

For sandwich panels and multilayer bonded assemblies, the thickness of individual materials or
layers is more meaningful than the assembly thickness.

Thickness hormally heed not take into account the small additional thickness of paint or a
decorative laminate that may be applied to the part.

3.22 PANELS - CORE THICKNESS

The industry team agrees that “Panels — core thickness” applies to rigid panels with a separate
material such as honeycomb core used for the inner layer. The thickness ranges for “panels —
core thickness” apply only to changes in core thickness, not to changes in facesheet thickness.
At this time, the only core materials commonly used are foam core and honeycomb core.
Because the Part 2 wording excludes the use of thickness ranges for foam core panels, for
25.853(d) the use of thickness ranges applies to honeycomb core panels only.

Crushed core panels normally specify the thickness of core to use, the number of plies to use in
the facesheets, and a final part thickness. The final core thickness is not known; it can only be
estimated. Therefore, for crushed-core panels, the applicable core thickness is the nominal
core thickness before crushing. Determining the final core thickness in a crushed-core part is
not required. Because it contains the same materials, but places the backside face closer to the
heat source, data from a crushed-core panel can be used to substantiate a part made from the
same materials, but crushed less, that is, with a greater final thickness.

The industry team recommends that the term ‘core thickness’ in the context of this item be
defined as “the nominal sheet thickness of the honeycomb core material used for the part.”

3.2.3 LAMINATES

The industry team agrees that the category of ‘Laminates and Thermoplastics’ was intended to
cover reinforced or unreinforced thermoplastic materials plus thermosetting composite materials
hot incorporating honeycomb core or foam core. These materials include composites reinforced
with short fibers as well as continuous fiber reinforced composites made from preimpregnated
sheets of material reinforced with woven fabric or unidirectional tape.

The industry team recommends that the term ‘laminates’ in the context of this item be defined
as “thermosetting composites reinforced with continuous fiber or discontinuous fiber but not
incorporating core.”

3.24 THERMOPLASTICS

The industry team agrees that the category of ‘Laminates and Thermoplastics’ was intended to
cover reinforced or unreinforced thermoplastic materials plus thermosetting composite materials
not incorporating honeycomb core or foam core. These materials include composites reinforced
with short fibers as well as continuous fiber reinforced composites made from preimpregnated
sheets of material reinforced with woven fabric or unidirectional tape.

The industry team recommends that the term ‘themmoplastic’ in the context of this item be
defined as “polymeric materials capable of being repeatedly softened by increase in

Revision B, dated 2011-AuUg-18 Page 10/29

D-11




FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Parts 1 and 2, Reference Items #2 and 24, “Thickness Ranges”

temperature and hardened by a decrease in temperature and which may or may not incorporate
fiber reinforcement.”

3.25 SINGLE UNIT MATERIALS

The industry team agrees that this category of materials was intended to cover materials which,
unlike composite materials, are uniform throughout. Examples identified as single unit materials
included metals, unreinforced elastomers, and foam. \While the team could identify single unit
materials with Bunsen bumer requirements, single unit materials subject to 25.853(d) were
difficult to find.

The industry team recommends that the term ‘single unit materials’ in the context of this item be
defined as "materials which, unlike composite materials, are uniform throughout.”

3.26 SAME

The industry team agrees that when comparing the properties of different thicknesses of
material, other aspects of the construction must be the same, that is, the material must be either
the same color and the same product from the same supplier, or the same color and controlled
to the same specification callout (specification number, type, class, grade, form, etc.) with the
same decorative elements applied (if any). Since core thickness is evaluated by testing panels,
the data for a honeycomb core material must be generated from panels with the same material
used for the facesheets, the same number of plies, and the same decorative elements applied
(if any). The decorative elements might be paint, Tedlar, or a decorative laminate, but the same
decorative element, of the same color, would be used for all the test data for a material.

The industry team recommends that the term ‘same’ in the context of this item be defined as
“the same color from the same manufacturer, the same product family, and the same product
buildup, or the same color and controlled to the same specification callout and the same product
buildup.”

4 VALIDATION OF INDUSTRY PRACTICE

4.1 INDUSTRY PROPOSAL DISCUSSION

The use of the Item #2 MOC has been grouped by the FAA into Part 1 for 14 CFR 25.853(a)
and into Part 2 for 14 CFR 25.853(d). The use of the Item #24 MOC has been grouped by the
FAA into Part 1 for both 14 CFR 25.853(a) and (d). As such, only Item #2 for 14 CFR 25.853(d)
requires supporting data. Item #2 for 14 CFR 25.853(a) and Item #24 for 14 CFR 25.853(a) and
(d) could be accepted as written without further supporting data.

Based on review by the industry, Part 1, ltem #2 and #24 guidance is acceptable as written.
However, based on differences in industry practices, the following modifications are proposed
for Items #2 and #24 guidance for 14 CFR 25.853(d):

¢ Use the same thickness ranges for the different types of materials and parts,

¢ Adjust the thickness ranges to use fewer significant figures,

e Add metric ranges as well as English-unit ranges, and

¢ Use a smaller number of thickness ranges, and test both the bottom and top of the range.

4.2 PROFOSED STANDARD TO MEET

Modify attachment 2, Part 2, reference item #2 fo read as follows:
» 14 CFR 25.853 (a). “See part 1 of this attachment”
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+ 14 CFR 25.853 (d). "Except for foam core panels with prepreg skins where each
thickness will be tested, use the following approach:
Sandwich panels, laminates, thermoplastic parts, and parts made from a single-unit
material are shown to be compliant with § 25.853(d) (appendix F, parts |V and V) by test,
or by similarity to a part with similar thickness (in the same thickness range). For
certification purposes, thickness ranges are defined to eliminate the need to test every
possible thickness. Itis an acceptable practice to test two thicknesses within a range
and use these data to substantiate all items with thickness between those two values.
The following table details the standard thickness ranges:

Part or material Thicknesses tested
thickness 1o show compliance
0.02 - 0.06 inch 0.02 inch & 0.06 inch or
0.5-1.5mm 0.5mm & 1.5 mm
0.06 -0.1inch 0.06inch & 0.1inch or
1.5-25mm 1.5 & 2.5mm
0.1-0.25inch 0.1inch & 0.25 inch or
25-6mm 2.5mm & 6 mm
0.25-05inch 0.25inch & 0.5 inch or
6-12.5mm 6 mm & 12.5 mm
0.5-1.0inch 0.5inhch & 1.0 inch or
12.5=25.5mm 125 mm & 25.5 mm
1.0-1.75inch 1.0inch & 1.75%inch or
255 -445mm 255 mm & 44.5* mm
1.75 inch & thicker 1.75%inch or
44 5 mm & thicker 44 5* mm

*1.751nch or 44.5 mm specimens are not tested for smoke. “

The smallest thickness range shown is 0.040 inch (1 mm). Itis also acceptable to use data
from an 0.040 inch range with different endpoints. That is, if there is data for two configurations
that are the same except for a thickness difference of approximately 0.040 inch {1 mm), that
data can be used to show compliance for a configuration with thickness between the other two.

When testing the maximum thicknesses for heat release, 1.75 inch or 44.5 mm, the thickness to
test may require adjustment, so that the total specimen thickness does not exceed the
maximum thickness that can be tested. This is most likely when testing a thick sandwich panel,
but could occur for other materials in a bonded configuration. This adjustment is hecessary to
run the test and therefore acceptable.

Thickness ranges can be used for a portion of a configuration. For example, a composite
sandwich panel with a laminate stiffener bonded to it might use the (sandwich panel — core)
thickness range for the sandwich panel, the (laminates and themmoplastics) thickness range for
the stiffener, or both. Another example is that a painted part could use the thickness ranges, by
testing two specimens within the range applicable to the part, with the same finish applied to the
specimens as to the part.
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5 DATA/ANALYSIS

5.1 TEST DATA

The industry has called upon its members to submit existing flammability test data to support
these thickness ranges for 14 CFR 25.853(d). Several data packages are expected to be
submitted by the industry to support these ranges. Data from a variety of materials including
honeycomb core (in a panel configuration), laminate materials, and thermoplastic materials will
be collected. Many materials are not used over the entire range of thicknesses shown in the
table, but for a material used over this broad range of thicknesses, the following data would be
preferred.

Heat release and smoke data will be presented for thermoplastic materials, thermoset
materials, and honeycomb core materials. The honeycomb core materials will be tested in a
panel configuration. The data for a material will all use the same configuration except for
thickness. Color, decoratives that may be applied to the parts, number of plies, etc. will be held
constant for each material, but may be different for different materials.
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Part or material

Thicknesses tested

Data wanted to show this testing is

thickness to show compliance sufficient
0.02- 0.06 inch 0.02 inch & 0.06 inch 0.0Z2inch or 0.5 mm
or or 0.04inch or1 mm
05-15mm 0.5mm & 1.5 mm 0.06 inch or 1.5 mm
0.06-0.1inch 0.08 inch & 0.1 inch 0.06inch or 1.5 mm
or or 0.08inch or2 mm
_ _ _ 0.1inch or 25 mm
0.1- 0635 inch 0.inch ir0'25 INCh ™ one test between 0.1 inch & 0.25 inch
25 _6mm 55mm & 6 mm or between 2.5 mm and 6 mm
0.25inch or6 mm
_ _ _ 0.25 inch or 6 mm
0:25-05inch | 025inch & 0.5INCh ™ one test between 0.25 inch & 0.5 inch
&-125 mm &mm & 12.5 mm or between 6 mm and 12.5 mm
0.5inch or 12.5 mm
] ] ] 0.5inch or 12.5 mm
05- I)ro inch 0.5 'nChc‘?‘r1'0 inch ohe test between 0.5inch & 1.0inch
12.5-95 5 mm 12,5 mm & 25.5 mm or between 12.5 mm and 25.5 mm
1.0 inch or 25.5 mm
1.0inch or 25.5 mm
one test between 1.0inch & 1.75 inch
or between 25.5 mm and 44.5 mm
(Heat release only)
1.0-1.751inch 1.0inch & 1.75inch | Smoke compliance is shown using data
or or from test of
25.5- 44 5 mm 255 mm & 44.5 mm 1.0 inch or 25.5 mm thickness only

1.75 inch or 44.5 mm (Heat release only)
Emoke compliance is shown using data
from test of
1.0 inch or 25.5 mm thickness only

1.75 inch & thicker
or
44 5 mm & thicker

1.75inch
or
44 5 mm

1.75 inch or 44.5 mm (Heat release only)
Smoke compliance is shown using data
from test of
1.0 inch or 25.5 mm thickness

5.2 ANALYSIS OF TEST DATA
Analysis of laminate data from different materials 0.019 to 0.200 inches thick is shown in

Appendix A.

Analysis of thermoplastic data from different materials 0.028 to 0.125 inches thick is shown in

Appendix B.

Analysis of sandwich panels with core thickness from 0.125inch to 1 inch is shown in Appendix

C.
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Analysis of sandwich panels with the same core thickness and different thicknesses of
facesheet (0.01 to 0.03 inch nominal) is shown in Appendix D.

6 CONCLUSION

As shown in Appendix A, laminate data from different materials supports the use of the
thickness ranges shown.

As shown in Appendix B, thermoplastic data from different materials supports the use of the
thickness ranges shown.

As shown in Appendix C, data from sandwich panels supports the use of core thickness ranges
shown.

As shown in Appendix D, data from sandwich panels with different facesheet thickness supports
the use of thickness ranges for honeycomb facesheets as well as for stand-alone laminates.

7 ABBREVIATIONS

FAA = Federal Aviation Administration
MOC = Methods of Compliance
CFR = Code of Federal Regulations

8 REFERENCES

[1] Gardlin, Jeff, FAA Memorandum, ANM-115-09-XXX, Policy Statement on Flammability
Testing of Interior Matenials, Department of Transportation, Federal Aviation
Administration, August 2009.
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APPENDIX A LAMINATE DATA

Seat Laminate Data from Test Report 4FR4157-43

The following charts show data from fiberglass laminates with two (2g) to seven (7g)
plies and fiberglass/carbon hybrid laminates with two (g2cg) to six (g6cg) plies of carbon
between outer plies of fiberglass. Each data point is the average of three test
specimens of that configuration. The nominal thickness of each fiberglass ply is 0.240
inch and the nominal thickness of each carbon ply is 0.310 inch.

Thickness had little effect on the peak heat release rate. Initially, as thickness increases
total heat release also increases. As specimens get to be thick, the total heat release
and smoke release level off or drop slightly. This is consistent with slower ignition for
thick specimens.

HEAT RELEASE

65

&0

55

NN

50

45

N NN NN

40

35

EITOTAL HR
W PEAKHR

30

25

20

15

10

e
el
SRS

NANNNNNNNNRNNNNNNN]

2g 3g ag 6g g g2eg g3cg gleg g5cg gaeg

LAYUP [thin--> thick}

Revision B, dated 2011-AuUg-18 Page 16/29




FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Parts 1 and 2, Reference Items #2 and 24, “Thickness Ranges”

Revision B, dated 2011-AuUg-18

SMOKE

200

180

160

140

120
10
&
&l
4 I
2 :I
_ g 3 dg 4 78

=1

=

@

=}

=}

I | | E .SMOKE

g6eg

=]

gieg g3cg gdeg goeg

LAYUP [thin —> thick}

SPECIMEN THICKNESS
Fiberglass Layup 29 39 4q 6g 79

Nominal Thickness (inches) 0.019 0.028 0.038 0.057 0.066
Hybrid Layup g2cg g3cg gdcg g5cg gfcg
Nominal Thickness (inches) 0.043 0.056 0.068 0.080 0.082

Laminate Data from Engineering Test Report MFR-20101201 Rev B.

The following charts show data from laminates fabricated by Magee Plastics Company
and tested at the FAA Technical Center. Specimens were fabricated from a Cytec
fiberglass phenolic prepreg using a Magee vacuum bag process specification. Three
specimens of each thickness were tested for heat release and smoke generation.

These specimens generated an insignificant amount of smoke, regardless of thickness.
Peak heat release rate generally increased as specimen thickness increased, although
the thickest configuration did not have the highest values. Thickness did not have a
strong effect on Peak HRR, as the difference between the thinnest specimens (0.020
thick) and the specimens with the highest values (0. 130 thick) was only 15.9 points.
The time to peak consistently increased with increasing thickness. As a result, the
thicker specimens had lower two-minute total heat release than the thinner specimens.
Two-minute Total HR increased as specimen thickness increased between 0.020 inch
thick and 0.060 inch thick, and then decreased.
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Vacuum Bag Cure Fiberglass Laminates - OSU Data
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Boeing Laminate Data from Engineering testing per WR201100220

The following charts show fiberglass/phenolic laminates three to thirteen plies thick. In
each case the outer ply oh each side is a fine-weave fiberglass with nominal thickness of
0.045 inch and central plies of a coarser weave with nominal thickness 0.011 inch. Each
heat release data pointis the average of nine test specimens of that configuration. Each
smoke data point is the average of three specimens of that configuration.

These specimens generated an insignificant amount of smoke, though the amount of
smoke generated tended to increase as thickness increased. Peak heat release rate
generally increased as specimen thickness increased, although the thickest
configuration did not have the highest values. Thickness did not have a strong effect on
Peak HRR, as the difference between the thinnest specimens (0.020 thick) and the
specimens with the highest values (0. 108 thick) was only 16.0 points. The time to peak
consistently increased with increasing thickness. As a result, the thicker specimens had
lower two-minute total heat release than the thinner specimens. Two-minute Total HR
increased as specimen thickness increased between 0.020 inch thick and 0.064 inch
thick, and then decreased.
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Boeing Fiberglass Laminate Data - Heat Release

G0.0 —
0.0 —
400 [ | |
02 min Total HR (kKWW-min/m*2) Average
300 4 | |BPFeak HRR [KW/m*"2) Average
20,0 +— —
10.0 +— —
oo T T T T T 1
0.020 0.042 0.064 0.085 0108 0130
Nominal Thickness, inches
Boeing Fiberglass Laminates - Smoke

200.0

180.0

160.0

140.0
w
2
£ 1200
=
<
% 100
£
w
2 300
g

60.0

40.0

N . . . t

0o | . - : . : .
n.ozo 0.042 0.064 0.086 0.108 0.130
Nominal Thickness, inches
Revision B, dated 2011-AuUg-18 Page 20/29

D-21




FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Parts 1 and 2, Reference Items #2 and 24, “Thickness Ranges”

APPENDIX B - THERMOPLASTIC DATA

Acrylic-PVC Blend

The following charts show data from various colors of thermoplastic coupons 0.028 to
0.125 inches thick. Not all colors have all thicknesses, but most data points show data
from testing several sets of specimens, as shown below. There are significantly more
sets of data for the grey colors than the white colors. The data show some variation, but
does not show a significant effect of thickness on heat release, heat release rate, or
smoke generated. Due to the smaller quantity of data, there appears to be more

variation in the results from the white colors.
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Acrylic/PVC Smoke Data - Grey 52070
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Acrylic/PVC OSU Data - White 62054
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Acrylic/PVC OSU Data - White 62100
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The following data are from PVC testing between 1996 and 2009. The colors shown are
the colors for which data are available in three thicknesses, 0.065 inch, 0.085 inch, and
0.125inch. The amount of data for each color varies. In each case there was as much
or more OSU data as smoke data. Over this thickness range, there was not a strong
effect of thickness on heat release rate. Total heat release and smoke indicated a slight
decrease as thickness increased, consistent with laminate behavior in this thickness
range and with slower ignition of thicker specimens.
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Number of sets tested for smoke in each color
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PVYC -Smoke data - Brown
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PVC -Smoke Data - Gray
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PYC - OSU Data - White
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APPENDIX C - CORE THICKNESS DATA (TESTED AS PANELS)

Galley Sandwich Panel Data from Certification Testing

The following data are from galley certification testing of sandwich panels with 2-ply
fiberglass/phenolic facesheets, the same Nomex honeycomb core of varying thickness,
and the same decoratives. Each data point is an average of three test specimens. The
data show that the thickness of honeycomb core as very little effect on the heat release,
heat release rate, or smoke generation for the panel. Over this thickness range, there
was very little effect of core thickness on total heat release, peak heat release rate or

smoke.
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Galley Sandwich Panels - Smoke
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Core Thickness - B-Series Galley Panels
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Core Thickness - G-series Galley Panels
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Core Thickness - H-Series Galley Panels
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Boeing Sandwich Panel Data from Certification Testing — Nomex Core

The following data are from certification testing of sandwich panels with 2-ply
fiberglass/phenolic facesheets, the same Nomex honeycomb core of varying thickness,
and decorative laminates on both faces. Except for the 0.75 inch thick specimens, the
same ink-printed decorative laminate was used on all specimens. Due to the specimen
thickness, the decorative laminate on the backside of 0.75-inch specimens does not
affect the test results. The core used has 1/8-inch cell size and 3 pcf density. Each data
point is an average of three test specimens.

The data show that the thickness of honeycomb core as very little effect on the heat
release, heat release rate, or smoke generation for the panel over this thickness range.
The configuration with the thinnest core had higher 2-minute total heat release,
consistent with heat release from the coolside facesheet making a greater contribution
when the core is thin. Otherwise data for different thicknesses was essentially the same,
within the nomal variation of heat release and smoke results.

Core Thickness - Heat Release
(Same decorative on all specimens except backside of 0.75" specimens)

60
Honeycomb sandwich panel
Fiberglass phenolic 2-ply thermoset skins
Aramid-paper reinforced phenalic hex core, 3 [b/ft3
Ink-printed 2+2 Tedlar decorative on both sides
50
40
1]
t
-]
z
[T)
o
® 30
1]
==
20
10
0 T T
0.125 0.188 0.25 0.50 0.75
Thickness, inches
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Core Thickness - Smoke Data
{(Same decorative on all specimens except backside of 0.75" specimens)

200.00
Honeycomb sandwich panel

Fiberglass phenoalic 2-ply thermoset skins

180.00 | Aramid-paper reinforced phenalic hex core, 3 Ib/ft3

Ink-printed 2+2 Ted ar decorative on both sides

160.00

140.00

120.00

100.00

80.00

Ds, maxin 4 minutes

60.00

40.00

20.00

0.00 T T T

0.125 0.188 0.25 0.50

Thickness, inches

Boeing Sandwich Panel Data from Certification Testing — High Modulus Aramid
Paper Core

The following data are from certification testing of sandwich panels with 3-ply carbon +
fiberglass / phenolic facesheets, the same honeycomb core of varying thickness, and
decorative laminates on both faces. The same ink-printed decorative laminate was used
on the test surface of all specimens. The configuration with 0.24-inch core had Tedlar
oh the non-test surface. The other specimens had ink-printed decorative laminates on
the non-test surface, but different pattems of ink. The core used has 1/8-inch cell size
and 2.5 pcf density. Each data point is an average of three test specimens.

The data show that the thickness of honeycomb core as no significant effect on the 2-
minute total heat release or peak heat release rate of the panel over this thickness
range. The data for different thicknesses was essentially the same, within the normal
variation of heat release results.

Revision B, dated 2011-AuUg-18 Page 36/29

D-37




FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Parts 1 and 2, Reference Items #2 and 24, “Thickness Ranges”

Core Thickness - High Modulus Aramid Paper Core

60

50 4

I
[a=)

(o8]
=
L

Heat Release

20 1

OZ-Minute Total Heat Release
BPeak Heat Release Rate

0.24 075 096
Core Thickness, Inches
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APPENDIX D - HONEYCOMB PANEL FACESHEET THICKNESS DATA

The following data are from certification testing of sandwich panels with
fiberglass/phenolic facesheets, the same Nomex honeycomb core, and the same ink-
printed decorative laminates on both faces. The only difference between the
configurations is the number of plies in each facesheet. The core used has 1/8-inch cell
size and 3 pcf density. Each data point is an average of three test specimens.

The data show that the thickness of the facesheet has very little effect on the heat
release or heat release rate for the panel. Both 2-minute total heat release and peak
heat release rate appear to show a very slight decrease as thickness increased,
consistent with slower ignition of specimens with thicker facesheets. The smoke data is
less well behaved, but the 2-ply data which is higher than the other two configuratiocns
was run several months later. There is no technical basis to expect a panel with 2-ply
facesheets to smoke significantly more than an otherwise identical panel with 1-ply or 3-
ply facesheet. This is indicative of variability in the test.

Heat Release - Facesheet thickness
(Same decorative on all specimens)

Honeycomb sandwich panel
60 Fiherglass ghenalic thermaoset skins
Aramid-paper reinforced phenolic hex core, 3 1b/ft3, 0.6 inch thick
Ink-printed 2+2 Tedlar decorative on both sides
Maminal ply thickness is 0.01 inch
50
40
o
]
L]
]
T
14
® 30
[]
I
20
10
0
1 2 3
Number of plies each facesheet
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Facesheet Thickness - Smoke
{Same decorative on all specimens)

200.00
Honeycomb sandwich panel
Fiberglass phenolic thermoset skins
180.00 4+ Aramid-paper reinforced phenolic hex care, 3 1b/ft3, 0.5 inch thick
Ink-printed 2+2 Tedlar decorative on both sides
Mominal ply thickness is 0.01 inch
160.00
140.00
n
§ 120.00
£
E
T 100.00 -
E
2
= 50.00 +
=]
60.00
40.00 ~
20.00 +
0.00 A T
2-ply 3-ply
Number of plies each face
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1 INTRODUCTION

1.1 For Flammability test data in accordance with 14 CFR 25.853 (a) Bunsen Burner Test
Requirements
Core Cell Size - Data from testing ANY core cell size/shape substantiates other core cell
sizesfshapes of the same material, provided the core material is made from phenolic
aramid (e.g. Nomex® and Kevlar®) paper, phendlic fiberglass or aluminum.
Core Density - Data from a lower density honeycomb core substantiates a higher density
core, provided the core is made from the same core materials and the test subject panels
are made with the same facesheet (skins).
Core Types and their materials can be;
1. A Phenolic Resin and an aramid (e.g. Nomex® and Kevlar®) paper
2. A Phenolic Resin and a Fiberglass core
3. An Aluminum core
Flammability test data from the lower density core of the same type substantiates the
results from higher density core when tested in accordance with 14 CFR 25.853 (a) and is
currently established industry practice.

1.2 For Flammability test data in accordance with 14 CFR 25.853 (d) Heat Release and
Smoke Test Requirements
Core Cell Size - data from the smallest and largest cell sizes substantiates all cell sizes in
between.
Core Density - data from the lowest density honeycomb core and the highest density
honeycomb core substantiates all the densities in between a higher density core, provided
the core is made from the same core materials and the panels are made with the same
facesheets.
Core Types and their materials can be;
1. A Phenolic Resin and an aramid {e.g. Nomex® and Kevlar®) paper
2. A Phenolic Resin and a Fiberglass core
3. An Aluminum core
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2

21

Due to a lack of standardization across industry flammability practices, the FAA has
decided to publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy
Statement on Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In
this document, the FAA has tried to summarize acceptable methods of compliance (MOC)
for various constructed parts, construction details, and materials, based on the FAA's
technical judgment of what is acceptable and within the scope of current regulations.
There are two categories to this guidance, grouped in this order:

. Methods that are acceptable and can be used as shown (Attachment 2, Part 1).

. Methods that are expected to be acceptable but require test data to support them
(Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items
from the FAA draft policy memo, the industry teams are also reviewing the Part 1 items to
provide definitions and descriptions of terms to enable consistent interpretation and
implementation across the aerospace industry. ltems #3 and #4 have been reviewed by
the industry team and are submitting the following concurrence, justification and proposal.

INDUSTRY TEAM LEADER AND SUPPORT TEAM

During an industry meeting on 24 September 2009 in Huntington Beach, CA, and the FAA

Materials Fire Test Working Group meeting on 21 October 2009 in Atlantic City, NJ, the

following individuals have volunteered to form the industry team for this reference item:
TEAM LEADER

» Scott Campbell (C&D ZODIAC)

» Panade Sattayatam (C&D ZODIAC)

2.2 SUPPORT TEAM

This list is by no means final, but represents a snhapshot of the currently active industry
participants. Additional remarks, suggestions, corrections and contributions from other
individuals are very much encouraged.

* Anthony Perugini (AIM AVIATION, INC)
* Michael Jensen (BOEING)
» lan Lulham (BOMBARDIER)
s Ley Richardson (DUPONT)
+ Klaus Boesser (SELL)
» Daniel Boesser (SELL)
s Mike Waldrop (FALCON JET)
* Francisco Landroni (EMERAER)
Revision— A, dated 2011 Qct & B/18
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3 PROJECT DEFINITION

3.1 CURRENT PROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on 20 August, 2009. Attachment 2, Part 2, reference items #3
and #4 read (see Figure 1):

ITEM #3
» 14 CFR 25.853 (a). "Data from lesting a iower density honevcomb core substantiates a
higher density honeycomb core, provided the core is made from phenolic aramid (e.g.,

Nomex ® and Keviai®) paper. phenolic fiberglass, or aluminum.”
» 14 CFR 25.853 (d). “Data from testing a core’s lightest and heaviest densities
stubstantiates all densities in between.”

ITEM #4
» 14 CFR 25.853 (a). "Data from lesting ANY core cell size/shape substantiates other coie
sell sizes/shapes of the same material_provided the core material is made from phenholic
aramid {e.q. Nomex® and Keviai®) paper, pheholic fiberglass or aluminum.”
» 14 CFR 25853 (d): “Data from testing a core’s smallest and largest cell sizes
stubstantiates all cell sizes in between.”

Revision — A, dated 2011 Oct 5 T8
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Part 2, methods of compliance that require supporting data

Reference
Number

Feature /
Construction

25.853(a) Bunsen Burner Test
Requirement/Similarity

25.853(d) Heat Release and Smoke
Test Requirement/Similarity

Core, density

Data from testing a lower
density honeycomb core
substantiates a higher
density honeycomb core,
provided the core is made
from phenolic aramid (e.g.,
Nomex® and Keviar®)
paper, phenolic fiberglass, or
aluminum).

Data from testing a core’s lightest and
heaviest densities substantiates all
densities in between.

Core, cell size

Data from testing ANY core
cell size/shape substantiates
other core sell sizes/shapes
of the same material,
provided the core is made
from phenolic aramid (e.g.,
Nomex® and Kevlar®)
paper, phenolic fiberglass, or
aluminum).

Data from testing a core’s smallest
and largest cell sizes substantiates all
cell sizes in between.

Figure 1: Attachment 2, Part 2,

Reference Item #3 and #4

No equivalent entry exists for reference items #3 and #4 in attachment 2, Part 1.
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3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability
practices, a clear definition of the terms ‘honeycomb core’, ‘core cell size', ‘core density’
and ‘same’.

3.21 HONEYCOMB CORE

Sheets of phenolic aramid papers (Nomex®, Kevlar®), phenolic fiberglass, or aluminum
joined together to form a honeycomb pattem used as lightweight core in sandwiched
panels.

3.22 CORE CELL SIZE
This is the distance between the parallel surfaces of a cell typically hexagonal in shape.
For over expanded core, it is the widest distance between parallel faces of the cell.

3.23 CORE DENSITY
The mass per unit volume of core (e.g., Ib/t)

3.24 SAME

The term ‘same’ in the context of this item refers to a honeycomb core from the same
manufacturer or specification.

Also it should be clarified that the different core materals are unique and should be
considered separately. For example, different densities of Aluminum core do not
substantiate Nomex® core.

Further, the statement “made from phenolic aramid (Nomex® and Keviar®) paper” should
be “(Nomex® or Keviar®) paper’. Kevlar® paper core does not substantiate Nomex®
paper core. Modified, to add clarity, we recommend the statement as below:

e 14 CFR 25.853 (a). “Dala from testing ANY core cell size/shape in a given panel

construction and within a specific thickness range substantiates other core celf
sizes/shapes of the same matetial_provided the core material is made from pheholic

aramid (e.q. Nomex® and Keviar®) paper, phenaolic fiberglass or aluminum.”

To keep the same consistency for Heat Release and Smoke Density Test Requirements, we
recommend the statement as shown below:

e 14 CFR 25.853 (d): “Data from the smallest and largest cell sizes from panels in a

given panel construction and within a specific thickness range substantiates alf cell
sizes in between.”

Revision — A, dated 2011 Oct 5 918
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4 VALIDATION OF INDUSTRY PRACTICE

41

INDUSTRY PROPOSAL DISCUSSION

The use of this MOC has been grouped by the FAA into Part 2 for both 14 CFR 25.853 (a)
and (d). This means that the FAA will require additional supporting data to accept this
method for Vertical Bum, Heat Release and Smoke Density testing.

The industry team agrees with the FAA’s position on both 14 CFR 25.853 (a) and (d) with
additional specific language as modified in Section 3.2.4. The use of items #3 and #4 for
aircraft interiors flammability testing according to 14 CFR 25.853 (a) and (d) as described
on the FAA memo are currently well established industry practice.

5 DATAANALYSIS

5.1 EXISTING TEST DATA
The industry has called upon its members to submit any type of existing flammability test
data to support core density and core cell size for 14 CFR 25.853 (a) and (d). CDZ will
forward the results when collated.

5.2 TEST CHAMBER VARIABILITY
CDZ proposed and will run all tests in the same lab using the same equipment. All tests
among each study will use the same skin materials (and hopefully the same lot) so that
strictly core density and core cell size will be observed.

5.3 PROPOSAL OF TESTE TO BE PERFORMED
CDZ proposes testing 60 second Bunsen bumer, heat release and smoke density tests as
manufactured .50” thick panels with 2-ply phenolic fiberglass skins.
1 set = 3 test specimens.

Revision — A, dated 2011 Oct 5 10/18
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531 BOMBARDIER SUPPLIED PANELS
Core Density Study (Panel thickness and cell size constant)

Panels Density Cell Size Hg;zy-?;;b Skin Type Constlll';lction
2plyt SQL'};CK 3 Ibfsq.ft. 125" Nomex Phenolic/glass 1
2nly! ;2:?";" 45 Ibfsq.f. 125" Nomex Phenoliciglass 5
2ely 65]2;“';‘* 6 Ib/sq.ft. 125" Nomex Phenolic/glass 4

Cell Size Study (Panel thickness and core density constant)

Panels Density Cell Size Hg;e;yg;;’;b Skin Type Constlll';lction
2ely! 52?';0“ 3 Ibfsq f. 128" Nomex Phenoliciglass 1
ZF::Ig’r:fzg};Ck 3 Ibfsq.ft. At Nomex Phenolicfglass 2
2ply/. 5" thick 3 Ib/sq.ft. 19" OX Nomex Phenolic/glass 3

core/2ply
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53.2 C&D ZODIAC AND DUPONT SUPPLIED PANELS
Core Density Study (Panel thickness and cell size constant, Nomex and Kevlar honeycomb

core)
. . Honeycomb . Construction
Panels Density Cell Size Core Type Skin Type D

2plyt. " thick 1.8% 125" Nomex Phenolic/glass A
core/2ply

2ply/.5" thick 6t 1257 Nomex Phenolic/glass B
core/2ply

2plyt.5" thick 454 125 Kevlar Phenoliclglass c*
coref2ply

2ply/.5" thick 6% 125 Kewar Phendlic/glass D*
core/2ply

2ply/.5" thick 1.8# A9 Nomex Phenolic/glass E
core/2ply

2ply/.5" thick 4# 19 Nomex Phenolic/glass F
core/2ply

2ply/.5" thick ) A9 Nomex Phenolic/glass G
coref2ply

2ply/.5" thick 4# A9 Nomex Phenolic/glass H
core/2ply

*Bunsen burner study only.
Cell Size Study (Panel thickness and core density constant)
. . Honeycomb . Construction
Panels Density Cell Size Core Type Skin Type D

2ply/.5" thick o4 25" Nomex Phenolic/glass I
core/2ply

2ply/.5" thick o4 5 Nomex Phenolic/glass J
core/2ply

2ply/.5" thick ) 25" Nomex Phenolic/glass K
core/2ply

2ply/.5" thick ) 375" Nomex Phenolic/glass L
core/2ply

2ply/.5" thick 4% A" Nomex Phenolic/glass F
core/2ply

2ply/.5" thick 4# 25" Nomex Phenolic/glass M
core/2ply
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54 TESTRESULTS

Bombardier Test Data

B60sec Vertical Burn
. Flame Burn
el Cort_a Corg el Corg Extinguishing | Length Drips (sec)
1D Material Size Density ] .
Time (sec) (in.)
1 Nomex 1/8 3# 1.0 0.9 No Drips
2 Nomex 3M6 3 1.0 09 No Drips
3 Nomex OX 316 3# 1.8 08 No Drips
4 Nomex 1/8 B# 18 0.9 No Drips
5 Nomex 1/8 4 .5# 1.0 0.7 No Drips
Heat Release and Smoke Density
Construction Core Care Cell Coare Peak Specific Smoke
: - - Total Heat -
1D Material Size Density Heat Density
1 Nomex 1/8 3# 436 345 0.72
2 Nomex 316 3# 47 392 0.69
3 Nomex OX 316 3# 328 36.6 0.76
4 Nomex 1/8 G# 31.5 221 1.04
5 Nomex 1/8 4.5# 377 31.6 1.41
1 set (3 specimens) tested for each Construction ID
Results are an average of 1 test set.
Revision — A, dated 2011 Oct 5 13/18
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Graphical representation of Bombardier data sorted by Core Density Variation and Cell Size
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CDZ/DuPont Data

60sec Vertical Burn

Construction { Core | Core Cell Core ExtiI':IgaLTsehing LE?,'SIh Drips (sec)
aterial Size Density - .
Time (sec) (in.)
A Nomex 125" 1.8% 6.3 1.5 No Drips
B Nomex 125" 6# 0.0 1.5 No Drips
C Kevlar 125" 4,54 0.0 1.3 No Drips
D Kevlar 125" 6Hf 0.0 1.1 No Drips
E Nomex 19" 1.8# 0.0 11 No Drips
F Nomex 19" a4 3.0 16 No Drips
F Nomex 19" a4 1.9 1.4 No Drips
G Nomex 19" 34 2.5 13 No Drips
I Nomex 25" 24 2.3 13 No Drips
J Nomex 5" 24 0.0 1.2 No Drips
K Nomex 125" 34 0.8 1.4 No Drips
L Nomex 375" 34 0.0 1.5 No Drips
M Nomex 25" 44 0.0 1.1 Nao Drips
Heat Release and Smoke Density
Construction Core_: Core_z Cell Corf'.- Peak Heat Total Specific )

1D Material Size Density Heat Smoke Density
A Nomex 125" 1.8# 19 10 13

B Nomex 125" 6H# 13 5 7

C Kevlar 125" 4,54 - - -

D Kevlar 125" 6 - - -

E Nomex 19" 1.8# 17 9 12

F Nomex 19" 44 18 10 6

F Nomex 19" 4 18 9 9

G Nomex 19" 34 15 10 8

I Nomex 25" 24 15 10 10

J Nomex 5" 28 18 8 16

K Nomex 125" 34 13 6 14

L Nomex .375" 34 21 11 11

M Nomex 25" 44 11 3 19

1 set (3 specimens) tested for each Construction ID

Results are an average of 1 test set.
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Graphical representation of CDZ/DuPont data sorted by Core Density Variation and Cell
Size Variation
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Cell Size Variation
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55 ANALYSIS OF TEST RESULTS

A minor trend was observed in the core density study with the lighter densities yielding
slightly higher heat releasef smoke values than the progressively heavier cores. However,
the heat release differences were all within +/~ 5 points of the series averages suggesting
an insignificant impact as well as the very low smoke values. The Bunsen burner bum
lengths were all equivalent.

The data didn’t provide any solid trends for the cell size study though the data shows that
the cell size does not significantly impact heat release, smoke or Bunsen burner.

6 CONCLUSION

The industry team agrees with the FAA’s position on 14 CFR 25.853 (a) and (d) and has
added additional language.

Based on the panel test results (vertical burn, heat release, smoke density), we may
conclude that variations in core density may have a minor influence on test results though
within normal heat release and smoke test results variations. Ve may also conclude that
cell size has no appreciable influence in increasing/decreasing passing trends and thus not
appreciably affecting test results for panels systems where thickness, number of skin plies,
skin ply material/resin system and core material are identical.

7 ABBREVIATIONS

FAA = Federal Aviation Administration
MOC = Methods of Compliance

CFR = Code of Federal Regulations
cDz = C&D Zodiac
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ite... pearl, warm white, cloud, smoke, oyster; blancgraniterivory-snowwhite, swan, texas white,
chalk;white dawn, shell, feather, creamy, light sand, oriental-silk-edelweiss

grey... pepper, dave grey, dolphin, platinum, spring, tin, electric grey, pebble, canger, shark, moonbeam,
moonshadow, moondust, skyline grey, moonmetal, frozen grey, dream grey, light grey, cool silver, foggy,
soft sand, snow grey, iron grey, warm fog, ...

beige... light beige, white beige, medium beige, Isabelle beige, cream beige, vanilla beige, eritrea beige,
brown beige, olive beige, marmor beige, neutral beige, scallop beige, cream, sand, pale sand, walnut,
porcellaine, oatmeal, champagne, morning glow, ...

blue... light blue, dark blue, water blue, ice blue, night blue, cockpit blue, lavender, skyblue, navy blue,
cobalt, cosmaos, azure, steel blue, marine blue, ozon, thunderblue, blueblack, blue mist, shadow blue,
raincloud, bayberry, midnight, space, aubergine, ...

yellow & orange... yellow, orange, tabac, lemon, sun, apricot, candis, banana, mais, papaya, pale,
mimosa, mustard, grapefruit, tearose, sunset, melon, tangerine, post-it, mandarin, champagne, ...

red... burgundy, bougainville; Salmon; bordeauxywildrose, lachs, plum, sunset rose, magenta,
pelargonium, ...

Influence of paint colour
on Bunsen burner, heat release and smoke density criteria
of cabin interior components
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For many years, industry has been justifying fire properties of painted cabin interior components, applied
with various colours, ‘by similarity’ (i.e. the substantiation of one paint colour by using previous test data
from ancther colour within the same paint product). In fact: ‘Similarity of colours’ has been one of the most
undisputed proceedings since the beginning of fire properties testing. As a matter of course, this
proceeding has been based upon initial material respective product qualifications of certain products at
various manufacturers and users, as well as upon wide experiences from quality control.

Due to a lack of standardization across industry justification practices, the FAA has decided to publish a
draft version of FAA Memorandum ANM-115-09-xxx (“Policy Statement on Flammability Testing of Interior
Materials”; current version status: August 20, 2009).
FAA memorandum ANM-115-09-xx¢x, part 2, reference 5, asks to provide supporting data before accepting
& that tests with one colour substantiates any other colour with the same paint chemistry,
« thattests of a painted part substantiates an unpainted part with the same construction.

In August 2009, a team has been established which shall gather a suitable approach to support the thesis
of ANM-115-09-xxx, part 2, reference 5, i.e.
« toidentify leader and support team

» toclear terms,

+« todevelop the standard to meet,

+« toagree upon practice and plan (by November 2009),

+ toachieve FAA agreement upon practice and plan (by December 2009),

« to perform the plan,

¢ to gather results and draw conclusions,

« to achieve industry agreement on conclusions,

« toachieve FAA agreement on conclusions (by December 2010),

+ to close project (by January 2011).
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2. PROJECT DEFINITION

21 CURRENT PROPOSAL

Presently, ANM-115-09-xxx is available as an undated draft. The current version has been printed on
August 20, 2009. Part 2, reference no. 5, reads:

Part 2, methods of compliance that require supporting data

Reference
Number

Feature /
Construction

25.853(a) Bunsen Burner
Test Requirement/Similarity

25.853(d) Heat Release and Smoke
Test Requirement/Similarity

Paint/Ink systems

Test the part with same
chemistry paint/ink system
Test of one color
substantiates other colors of
the same paint/ink system
Substantiate unpainted with
painted panel

Test of a part with one calor
substantiates any other color with the
same paint/ink chemistry. Additionally,
testing of a painted part substantiates
an unpainted part with the same
construction

2.2 ANM-115-09 CHAPTER STRUCTURE DISCUSSION

It has been decided to divide part 2, item 5 into two subgroups:

Da — Paint”

Db — Decor [aminates”

2.3 AMN-115-09 WORDING DISCUSSION

It has heen agreed to propose modified wording for both, ‘Bunsen’ column and ‘HR/SD’ column:

Reference | Feature / 25853 (a) Bunsen Burner Test | 25.853 (d) Heat Release and
Number Construction Requirement/ Similarity Smoke Test Requirement/
Similarity
5a
paint colour Test of a part with one colour
substantiates any other colour with the same paint chemistry.
backside paint Test, An item tested
or use other applicable MoC with paint on the backside
[e.g. FASE (part 1, ref. 9)] (non-test surface)
substantiates the identical
construction without paint on
the backside surface.
issue 3, page 5 (of 21)
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24 CLARIFICATION OF TERMS
241 Top Coat

The top coat is the visible coating of a component. It provides, among others, colour and surface texture.

2.4.2 Base Coat (Primer)

The base coat {primer) is an intermediate layer. Typically, it is applied onto a technical surface prior to
applying the top coat. A Primer may, or may not, be applied.

2.4.3 Paint System

A paint system is an aligned and harmonized couple of top coat and base coat (primer).

2.4.4 Paint Chemistry

The chemistry of a paint system is defined individually by every paint manufacturer. Reason is that, even
under global headline category (e.g. polyurethane, epoxy, acrylic), no commaon formulation can be
assumed.

Generally, paint chemistry addresses a certain defined ratio of binder, filler, solvents, hardener, additives -
plus an amount of colour pigments, which may vary depending on the colour.

The full range of colours shall be provided “by same paint chemistry”, except for the colour pigments.

24.5 ‘“same”

The industry team agrees that the term ‘same’ in the context of this item refers to a similar paint from

+ the same manufacturer, and

« the same product family, and

+« the same product built-up.
So when the FAA draft policy memo refers to “same paint system”, the only change being allowed in the
context of this item would be the exclusive change from one colour to ancther, with all other product
parameter staying the same.

The industry team therefore recommends that the term “same” in the context of this item be defined as
“from the same manufacturer and same product family and same product built-up”.

3. DEFINE THE PROJECT

Apart from the general aspects {such as basic chemistry, paint layer thickness, ete.) potential influences of
colour might be caused by several reasons:
« Chemical aspects, e.g. certain additives (inorganic, organic, ...}, ...

+ Physical aspects, e.g. variation due to different heat absorption due to colour differences
¢ Test method imponderables
« |Inter-laboratory deviations
»
issue 3, page 6 (of 21)
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3.1 RANGE OF APPLICATION

Today's standard cabin interior paint products are e.g.
+ Mankiewicz Alexit 404-12, 346-55, 346-57, ...
+ HSH Interplan 1083, ...
s Mapaero FRS40, FR2/55, ...
¢« Sherwin Williams Jet Flex

assuming that each of these products is based upon the same chemistry with just marginal changes (i.e.
colour pigments), see above. These paints are first priority candidates for the approach proposed in this
elaboration. However, further paints may be evaluated to this proposed testing, to ensure the MoC is
acceptable for the specific paint system.

Norrstandard paint systems are e.g. pearl effect paints, intumescent paints, etc. So far, these products will
not be included into this study.
Powder coated metal is handled under part 1, reference 17.

It should be noted that it is very common for manufacturers and paint suppliers to develop aerospace
material specifications to define requirements for the characteristics of a paint system. Controlling materials
to a specification is a very robust way to align with CS/FAR 25.603 ("Materials™). Examples of paint
systems, which have been qualified (and are controlled) according to a specification which is aligned with
CS/FAR part 25 transport aircrafts, include ABS5650/ AIMS04-08-002, BMS10-83 (this is not an inclusive
list).

It is recognized that this MoC can also be applicable to paint systems controlled by engineering type design
hesides a material specification (e.g. engineering drawings) after evaluation of results using this proposed
testing.

The industry team also agrees that currently used materials may not need to be evaluated using the
specific testing defined in this proposal. Many current aerospace materials have been qualified through
rigorous qualification testing by the paint manufacturers and the aircraft manufacturers, which covers
evaluation of the paint system to all requirements (e.g. stability, toughness, solvent resistance, and
flammability). The evaluation for flammability properties is substantial and evaluates all the tints on a range
of interior material substrates. This industry practice has provided the baseline data and knowledge to
develop this proposal. For these currently qualified praducts, if the flammability qualification data
demonstrates that there is no appreciable effect on colour, this data supports the application of MoC in lieu
of the minimum testing defined in this proposal.

4. DATA/ ANALYSIS
4.1 EVALUATION OF TEST DATA

The industry team mutually concurs that Bunsen burner, heat release and smoke density criteria are
primarily influenced by

« paint chemistry,

« paint layer thickness and, certainly,

s the substrate.
Thus, documentation of these parameter is mandatory precondition.

Priar to praposing tests, it was considered whether test data, which are already existing, could support the
thesis that colour will not significantly influence fire properties. A table (as proposed below) was sent out to
various manufacturers and users of paint.
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Just few useable data have been identified. A significant amount of data is available, which bases upon
(process control) samples painted in accordance to a released process specification (i.e. to apply a paint
layer dry film thickness of about 50...100 pm/ 2...4 mil). They show excellent results. However, precise paint
layer thickness has not been provided. Thus, they cannot be used to support the colour thesis.

4.2 PROPOSED TEST PROGRAM
4.2.1 General aspects

Since, so far, evaluation of existing test data was not satisfactory, it appears necessary to perform Bunsen
burner, heat release and smoke density tests.

The tests are not intended as benchmark between various paint product. Thus, vendor's individual
proceeding is accepted.

Samples and laboratories. To minimize influences resulting from test substrates and inter-laboratory
variances, the following is recommended for qualification of each individual paint product:

¢+ Test substrates shall be provided from one source per test series, to prevent from deviation caused
by substrate. However, the intention of this proposal is not to maintain a benchmark between the
various paint products.

*» Toensure same dry film thickness for each colour, paint application by means of a paint robot is
recommended. However, it is essential to measure and report dry film thickness of each test
sample.

+ For each paint product, tests shall be performed in one test l[aboratory (to prevent from inter-lab
variances).

# For each paint product, test series should be performed within a certain period of time (e.g. within 5
days from start to finish), to prevent from creeping variances which might appear

gradually...unnoticed.

It is praposed to perform at least 1 test sets (each consisting of at least 5 samples) for each test
configuration. (It is recommended to manufacture more than 5 samples, to have some backup samples
available).

Test method variances. A question, which addresses test method variances and scatter bands, is: “How
different would test results have to be from each other fo distinguish the “critical colour’? Some degree of
variation would exist from test to test even with all things, inclusive of colour, being equal.” The team feels
that this cannot be answered today. It is proposed to begin with test steps as per para. 4.2.2 and 4.2.3 of
this elaboration prior to finally deciding in this matter. However, as a guiding value, an amount like the
typical scatter band within one test laboratory {which is about 15...20 %) could be proposed.

Critical colours. Which colours, if any, might be assumed as ‘critical’? The team assumes that colours

with a large amount of organic colour pigments (i.e. pure red, yellow, blue, ...) might, potentially, cause a
larger impact upon fire properties than colours with inorganic colour pigments (e.g. white, black, ...).

For substantiation, pure mono-pigmented colours should be preferred, e.g.

colour colour additives remarks

arganic inarganic both

A black X - — e.g. RAL 9005 or similar
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H X —_
W white X - e.g. RALS010 or similar
X —_
R red X — — e.g. RAL 3000 or similar
—_ X —_
B blue X — _— e.g. RAL 3009 or similar
X —_
Y yellow X — - e.g. RAL 1018/1017 or similar
—_ X —_

Note: Not each proposed colour may be available with both, organic and inorganic pigmentsfadditives.

Assuming that pastel colours will always be a compaosition from various mono-pigmented colours, pastel
colours should not be used for substantiation:

light grey heige rose light vellow light blue dark irei

Top coat, base coat (primer). The proposed proceeding shall primarily be applied for top coats. Base
coats (primer) typically do not show a wide variety of colours. A proceeding for the substantiation of primer
shall be proposed soonest.

The following test program is proposed. It would be appreciated if various test series could be launched in
parallel. Even if absolute values might not be assigned to an individual product, the benefit of a parallel
proceeding would - hopefully - be in confirming the relevance of the proposed proceeding.

The results from a test step should be considered prior to defining the next test step. Depending on the
discussion of findings, further proceeding may be changed or enhanced.

4.2.2 1% step: Test of pure ‘black’, ‘white’, ‘red’, ‘blue’ and ‘yellow’ colour on an inert
substrate

Application of (e.g.) 75 pm/ 3 mil of paint (dry film thickness) onto a 0.5 mm/ .04 inch aluminum sheet.
The test shall demonstrate whether extreme colour variances generally influence fire properties.

It is assumed that pure white (inorganic}, a pure blue, a pure yellow, a pure black and a pure red (all
organics) will cover 95% of conventional colours.

4.2.3 2" step: Test of pure ‘black’ and ‘white’ colour on a critical substrate
Application of (e.g.) 75 pm/ 3 mil of paint (dry film thickness) onto a heat release and smoke density
compliant thermoplastic substrate, e.g.

¢ ~1.5mm/ 12inch polyetherimide (e.g. Ultem 9085),
*  ~1.5mm/ .12 inch heat release- compliant polycarbonate (e.g. Lexan XHR 6000).
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The test shall demonstrate whether certainfextreme colours might absorb more heat than ather colours and
thus could influence burn dynamics of critical substrates.

PEI substrate is preferred, since it is assumed to be more homogenous than other substrates (e.g. phenolic
laminate).

4.2.4 3" step: Test of colours with much organic ingredients versus colours with
much inorganic ingredients

Application of (e.g.) 75 um/{ 3 mil of paint (dry film thickness) onto a 0.5 mm/ .04 inch aluminum substrate.
The test shall demonstrate whether organic ingredients (which are expected to contribute more to
consumption than inorganic ones) cause fire properties which are different from the one caused by
inorganic ingredients.

This step is optional, since the results from 18 step may already substantiate this aspect (depending
whether organic as well as inorganic pigmented colours have been tested).

4.3 FURTHER TESTS (OCTHER THAN HEAT RELEASE, SMOKE DENSITY, BUNSEN)
4.3.1 Microscale Combustion Calorimetry (MCC; ASTM D 7309)

It is praposed to perform MCC testing upon the paint colours chosen for test, to gain data which may

support the heat release and smoke density testing. However, since experience with MCC so far is just

limited, MCC results shall not override findings and results gained in the applicable Bunsen, OSU and NBS
tests.

4.4 PAINTED SURFACE QUALIFIES UNPAINTED PART

Regarding heat release and smoke density, the industry team proposes to accept that an item tested with
paint on the backside (non-test surface) substantiates the identical construction without paint on the
backside surface.

Regarding Bunsen burner test, both painted as well as unpainted back sides shall be substantiated by test,
unless another means of compliance (MaC) is applicable (e.g. FASE; see ANM-115-09-xxx, part 1, ref. 9).
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5. TEST MATRIX (PROPOSAL)

Fire Properties Test Plan {FPTP). Itis suggested that paint vendors establish, for each paint praduct, an
individual FPTP, which names in detail the test configurations, test matrix (example/suggestion: see below),
test laboratories, conformity documentation, test witness, etc.

”

Paint product “A___ " from manufacturer “K

1% step:
Test of pure ‘black’, ‘white’, ‘red’, ‘blue’ and ‘yellow' colour
on an inert substrate

1 test sets per colour, each consisting of
5 Bunsen samples (60-s-vert), 5 heat release samples, 5 smoke density samples

ref. Substrate | colour | paint ;] b't [ drb’t | HRR HR SD | MCC | Certificate,
layer [mm] | [s] | [5] [Kwim?] | [k¥Y minim®] remark
thickness | [inch]
1.a aluminum __Hm
sheet ") __mil
__mm
__ mil
1.b __Mm
__mil
2.a __pm
_ mil
2b __pm
__mil
3a __Hm
__mil
3b __Hm
__mil
4.a __Hm
__mil
4.b __Hm
_ mil
b.a __Hm
_ mil
Bb __Hm
mil
issue 3, page 11 (of 21)
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E

RAL ...

T pme= 04 mil..

S0 smaoke density.

1 mil =25 um.
b'l" bum length (B0-s-vert Bunsen)

b't: burn time

drb't: bum time of drips
All values should be the average from at least five individual samples

HRR: heat release rate/psalk. . HR: heat releass total

n: recommendation: 0.5 mm/ .04 inch
A if technically feasiblefavailable.
5 report colour specification {e.g. RAL code)

Paint product “A

” from manufacturer “K

”

2" step:

Test of pure ‘black’ and ‘white’ colour on a critical substrate {(polyetherimide, or another
thermoplastic material which is heat release and smoke density compliant)

1 test sets per colour, each consisting of
5 Bunsen samples (60-s-vert), 5 heat release samples, 5 smoke density samples

ref. Substrate | colour | paint ] b’t | drb’t | HRR HR SD | MCC | Certificate,
layer [mm] | [g] | I[s] [K¥m=] | [k mindm?] remark
thickness | [inch]
2.1.a | PEl sheet __Hm
__mm __mil
__mil
22a __Hm
<inorg> __mil
9
§AL
)
1 pmes= 04 mil.. 1 mil =25 pum.

Bl bum length (60-s-vert Bunsen).. bt burn fime. . drb't: bum time of drips. . HRR: heat release rate/peak.. HR: heat release total..

SO smoke density.

All values should be the average from at least three individual samples

A specify/report whether colour is organic or inorganic
: report colour specification {e.g. RAL code)
Mar 28, 2012
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6. TEST RESULTS

Currently, heat release, smoke density and micro-scale calorimeter tests have been performed (in
the FAA Technical Center laboratories) on four paint products.

6.1 PAINT APPLIED ON ALUMINUM

The following heat release and smoke density results have been found with paint applied on 0.04

inch (0.5 mm) aluminium sheets. MCC results have been found on bare paint (without being
applied onto a substrate).
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Part 2,

specimen 1
specimen 2
specimen 3
specirnen 4
specimen 5
avg

stdDev

specimen 1
specirnen 2
specimen 3
specimen 4
specimen 5

avg
stdDev

specimen 1
specimen 2
specimen 3
specimen 4
specimen 5

avg
stdDev

char %
HRC
HRR

HR gas
Tp°C

Mar 28,

reference no. 5, paint systems”

paint product "alpha"

HRR (peak)
black red red blue blue ellow ellow averagel stdDev stdDev
org inorg org inorg org inorg org inorg Trom average values from aif
1 .7 156 958 123 B3 241
W 15 11 mna 219 115 266
i " s OF:] 13,1 185 225
7 A W 24 14 134 269
20 14 185 EX "7 1 236
15 12 15 11 15 14 25 15,3 46 49
3.7 2 28 1.2 4,2 3 1.7
HR (total)
black red red blue blue ellow ellow averagel stdDev stdDev
org inorg org inorg org inorg org inorg from average values from aif
135 n7 1ng Ba 121 B2 B2
za 12,1 ng 5 87 134 16,1
58 10 4 83 124 1ua g
21 =5 1,1 1"a 153 232 32
=] na 121 =3 12 82 L]
12 13 12 8 12 11 14 11,7 1,9 2.8
3.7 21 0.7 23 2.4 3.1 1.2
smoke
black red red blue blue cllow cllow averagel stdDev stdDev
org inorg org inorg org inorg org inorg from sverage values frorm s
88 128 M6 53 43 90 56
ag 143 22 56 23 122 44
2a 14 B2 i 33 94 58
1,1 126 125 6 24 128 a7
==l 15,5 14 G a4 10 4 4.4
9 14 13 6 4 11 5 8,9 4 3,9
1 1,2 09 0,6 0,7 1,5 09
MCC
awerage values from3 specimen
black red red blue blue ellow| yellow average stdDev
org inorg org inorg org inorg org inorg all specimen
1 1 1 1 1 1 1 1 1 0
137 142 137 155 151 139 139 143 7.2
77 66 105 50 a3 100 71 83 14,4
10 11 11 12 12 12 11 11 0.8
1 1 1 1 1 1 1 1 1 o]
1 1 1 1 1 1 1 1 1 o]
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paint product "bravo"

HRR (peak)
black red red blue blue ellow ellow averagel stdDev stdDev
org inorg org inorg org inorg org inorg Trom average values from aif
specimen 1 265 832 1B 266 i - 218
specimen 2 Ha 133 B9 234 63 393
specimen 3 B2 161 288 328 122 46 3
specimen 4 72 21 208 279 153 48 2
specimen 5 B3 224 263 217 1BE 362
avg 17 16 22 26 11 41 22,2 10,6 10,8
stdDev 5.3 58 57 4,5 4,3 --- -- 7.2
HR (total)
black red red blue blue ellow| yellow average| stdDev stdDev
org inorg org inorg org inorg org inorg from average values fram aif
specimen 1 HE 1 B4 72 18 3.4
specimen 2 neg 28 a7 62 -08 (=R
specimen 3 42 B 14 9 58 16,1
specimen 4 1 102 B9 a8 02 9
specimen 5 =a 28 za 65 64 Ta
avg 10 5 10 8 5 10 8 2,4 4.1
stdDev 3.6 3,6 34 1.2 4,3 --- -- 4.7
smoke
black red red blue S yellow|  yellow averagel stdDev stdDev
org inorg org inorg org inorg org inorg from average vales fram aif
specimen 1 1 1 1 1 1 1 1
specimen 2 1 1 1 1 1 1 1
specimen 3 1 1 1 1 1 1 1
specimen 4 1 1 1 1 1 1 1
specimen 5 1 1 1 1 1 1 1
avg 1 1 1 1 1 1 1 1 0
stdDev o] 0 0 o] 0 --- o] o] 0
MCC
awerage values from 3 specimen
black red red blue blue cllow cllow average stdDev
org inorg org inorg org inorg org inorg all specimen
char % 1 1 1 1 1 -—- 1 1 1 0
HRC 1 1 1 1 1 --- 1 1 1 0
HRR 1 1 1 1 1 --- 1 1 1 o]
HR 1 1 1 1 1 -—- 1 1 1 o]
HR gas 1 1 1 1 1 - 1 1 1 0
Tp=C 1 1 1 1 1 - 1 1 1 0
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paint product "charlie"

HRR (peak)
black red red blue blue ellow ellow a\.eragel stdDev stdDev
org inorg org inarg org inorg org inaorg from averags v aives fromalf
specimen | 57,9 38,6 442 49,1 29 15
specirmen 2 a2 414 468 a0 1 a7 a3 6
specimen 3 0,3 36,7 457 436 38,8 478
specimen 4
specimen g
avg 53 39 46 - 48 - 38 49 45,5 59 6,1
stdDev 4 2,4 1,3 - 35 - 1,1 4.4
HR (total)
black red red blue blue ellow ellow averagel stdDev stdDev
org inorg org inorg org inorg org inorg from svaragevales frormail
specimen 1 314 74 227 28,3 - 174 23
specimen 2 258 19,2 217 263 17,6 258
specimen 3 28,1 19 25,4 20,3 20,4 26,2
specimen 4
SpEcimen 5
avg 28 19 23 - 25 - 18 25 23 3.8 472
stdDev 28 1 1,9 - 4.2 - 1,7 1,7
smoke
BERY  white red red blue S yellow| yellow| —average stdDev stdDev
org inorg org inarg org inorg org inaorg from average v aives fromall
specimen 1 -
specimen 2
specimen 3
specimen 4
specimen s
r r r L r r r r r r r
avg #DIVIO! | #DIVID! | #DIVIO! | #DIVIO! | #DIVi0! | #DIVi0! | #DIViO! | #DIVIO! #DIVIO! #DN/O! #DN/O!
stdDev " #DIMO! " #DMO! " #DI0!  #DO! #DIvior " #D01 T #DMo! " #D1vi0!
Mcc
averagevaluesfrom 3 specimen
black red red blue blue ellow ellow average stdDev,
org inorg org inarg org inorg org inaorg all specimsn
char % 1 30 15 - 17 --- 15 21 17 95
HRC 1 191 185 - 228 - 242 184 174 87,6
HRR 1 131 134 - 144 - 139 143 115 56,2
HR 18 21 - 21 --- 20 20 20 1,2
HR gas 26 25 -—- 25 e 24 25 25 0,7
Tp°C 302 358 - 408 --- 336 370 373 28,2
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paint product "delta”

HRR (peak)
black red red blue blue cllow| yellow average | stdDev stdDev
org inorg org inorg org inorg org inorg from average values from aif
specirrien 1 G35 7 206 05 183
specirren 2 84 16 4 7.4 05 217
specimen 3 205 71 7 e 112 171
specimen 4 -
specimen 5
avg 28 17 19 11 19 18,8 6,1 10,5
stdDev 23,4 04 1.7 --- 0.3 --- 2,3 ---
HR (total)
black red red blue S| yellow|  yellow| — averagel| stdDev| stdDev|
org inorg org inorg org inorg org inorg from average vaiues from &
specirrien 1 az 10,1 74 44 - EE
specimen 2 -G 9 T i 115
specimen 2 m1 83 B A 5 99
specimen 4 -
specimen 5
avg 5 9 7 6 10 7.4 2,1 42
stdDev 9.4 0,9 06 --- 1.8 --- 1 ---
smoke
black red red blue blue cllow| vyellow average | stdDev stdDev
org inorg org inorg org inorg org inorg from average vates frorm aif
specimen 1 304 284 258 211 248
specimen 2 292 228 297 205 23p
specimen 2 20 134 258 145 234
specimen 4 -
specimen &
avg 30 24 27 19 24 24,8 41 46
stdDev 0.6 4.5 2.3 --- 3.6 --- 0,7 ---
MCcC
v erag e walues from3 specimen
black red red blue blue ellow| yellow average stdDev
org inorg org inorg org inorg org inorg all specimen
char % 25 43 18 --- 23 -—- —- 36 29 10,2
HRC 155 118 171 - 158 --- —- 116 144 25
HRR 94 73 94 - 101 -—- —- 73 88 11.9
HR 14.3 113 15,9 - 14,5 - —- 10,2 13 2.4
HR gas 19.2 20 19.5 - 18,8 - —- 16,2 19 1.5
Tp"C 432 351 443 - 427 - —- 326 396 53.4
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6.2 PAINT APPLIED ONTO THERMOPLASTIC SHEET

The following heat release and smoke density results have been found with paint applied on 0.09
inch (2,3 mm) thermoplastic sheets (polycarbonate Lexan XHR6006).

paint product "alpha™ on polycarbonate paint product "bravo™ on polycarbonate
HRF: s HR Os @sen HER 2o HR s e

biack fora ] 2.1a-1 ErE ] 158 91,1 239 biack [ora) 2121 a3 43 04,0
RAL 8010 *E W il 973 2a) Rl o010

Lexcan 3HR £00) 413 1m 7.3 838 239 Lexan 7H R G00)

nogzs_ m 394 29 123 954 23] o,z

407 1m 77 1144 o33
average 39 18 96 average 48 43 204
st dew 28 42 113 =t d e #D10 #D 1wt #DMOY
HRR @5 HR 0s mees HRR @oee HR Os @

[white finoral 2.20-1 591 1= 1.8 1242 233 Frhite finora) 2 20-1 43 23 36,0

RAL 8010 4z1 1= B 89,2 239 RAL G010

Lexcan JHR BO00E ®|E 1@ 03 a48 151 Lexcan ¥H R 6008
0083 mm 534 17 6,3 and 239 0.z mm

/1= 83 1288 277

average 16 11 95 average 48 23 185
st e a5 38 338 tddey #D 10 #D 1t #DI0

50 250

204 125

00 200

150 Ls0 -
100 85 98 100 -
. %) 46 - . 42 a2 a3 = -

J | - 2 ] J I
[} - o
HRRpeak 2 3 HRRtotal & smoke de nsity HRR peak HRR total smoke density

paint product "chariie” on polycarbonate paint product "delta” on polycarhonate
HRF 2= HR 0s @ser HER 2 s HR Os e

bizck finor) 2 121 55 43 0,0 bi=ck finorg | 2 131 o5 48 515 ]
RAL 9010 Rl 9010 20,4

Lexcan #HR 600) Lescan #H R 600) 55,8
oosxi_ m NCETRY

— —
average hh 13 1] average 85 18 69
st dew #DIOL #0 i) #DNA st f dew #D 1) #D 1wt 9.0
HRF: o HR Os @seo HER e HE Ls Ziseo

[ehite finorg) 2.2b-1 a4 a2 0,0 uhite inorg) 2 251 a7 45 24,5

RAL 9010 RaL 9010 94,4

Lexcan #HR G006 Lex<an #HR G005 57,7
oogzy  mm o, mm

average 44 52 0 average a7 45 79
st dew #DRIDL #0 vl #DNV =t f dew #D il #D 1wt a7

50 250

00 200

150 150

100 100

35 e =
a4 a3 53
a0 a0 & 45 —
1 B e 1T N
Q o
HRRpeak HRRtoctal 5 smoke density HRRpeak HRRtoral smoke de nsity
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7. DISCUSSION

In developing the approach to evaluate the impact of paint colour on flammability properties, the
industry team defined a test matrix that attempted to eliminate many test variables to understand
the direct influence of paint colour. The team also had a goal at minimizing the number of tests.
The key variables that were considered to have the most potential for variation included paint
thickness, panel substrate, OSU test variation, and pigment loading levels. To minimize variation
in these areas, the following test approach was defined:

= Paint Thickness: A targeted thickness of 75 microns (3 mil) was used.

= Panel Substrate: Aluminum sheet was used to minimize panel contribution from a non-
metallic panel.

=  O8U Test Variation: Testing was performed with the same OSU machine (FAA Technical
Center).

= Pigment Loading Levels: White, Black and the primary colours were used to attempt to
cover the full range of the colours. This approach also ensured that higher pigment
loading levels were evaluated suspected as being a worse case. When applicable, both
organic and inorganic pigments were evaluated.

The general chemistry of paint systems is similar, containing a base resin, hardener, solvents and
pigment combinations, although the detailed chemistry formulations are unigue to specific
products. For this reason, four different paint products were evaluated. The effect of colour was
evaluated for each paint system independently from the other manufactures to eliminate the
variation due to unigque chemistry formulations across manufacturers.

The data generated on the four products showed some variation in OSU results for different
colours within a paint product. Although some colours for some paint systems had bigger
differences than expected, the industry team also felt the differences were within the typical
variation expected with OSU. There was also a wide range of standard deviation across colours
and paint systems indicating the inherent variability when performing OSU tests. When comparing
the range of averages and standard deviations within each paint product to the other products,
there is ho cbvious consistency between colours within the different paint products. Some
products have high values for a specific colour that is hot the highest for other products. Some
colours have higher standard deviations than the same colour in another product. VWhen looking
at each system individually, some products show a different overall range of variation in OSU
peak between the highest and lowest colours, with some products ranging from 15 to 30 while
others range from 10 to 20.

Although the test approach attempted to eliminate sources of error, further discussion by the
industry team acknowledged that there were still sources of variation other than paint colour that
influenced the results as described below:

a. The effect of the paint thickness tolerance on the test samples added an unknown source
of variation. Different paint thickness on each sample likely contributed to the data scatter.
There is also a measurement capability tolerance when measuring paint thickness. The
sensitivity in the measurement approach results in not knowing the precise thickness of
paint on an individual sample which contributes to data scatter.

b. Differences in the paint application process used by the four suppliers providing the
samples likely contributed to differences in paint thickness tolerance, surface quality,
mixing and curing processes. These factors may be contributing to sample variation.
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c. Using an aluminum substrate reduced the potential combustion contribution from a non-
metallic panel, but the thermal interaction between the paint layer and the aluminum sheet
may be contributing more variation in the data scatter. Peak OSU results may be more
sensitive and variable when tested on aluminum providing greater standard deviation.
Some suppliers have reviewed local qualification data of paint systems and there is no
obvious correlation between data on standard honeycomb panels and the data on
aluminum sheet, indicating different synergist effects.

d. The OSU machine has inherent variation and with the minimum number of samples
tested, the overall contribution to data scatter from the OSU machine variation is not
known. Historically though, testing additional samples will change the average results and
standard deviation, but it is random as to whether there will be a decrease or increase of
the data scatter.
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8. CONCLUSION AND RECOMMENDATION

Considering the limited data generated, the sources of variation involved, testing worse case
colours, and that the variation is generally within the natural variation cbserved with OSU testing,
the industry is proposing that a HRR/HR/SD margin of 55/55/180 be adopted for colour similarity
for heat release and smoke density testing. The industry team acknowledges that the worse case
conditions (primary colours) are not commonly used and the predominant colours of paint used in
the cabin are white/beige/grey variations that have a similar pigmentation approach. The
55/55/180 margin will provide a MoC that provides a more conservative approach than has been
used as industry practice for many years, and significantly simplifies and standardizes the
compliance process.
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1 INTRODUCTION

Decorative Laminate color similarity (e.g. the substantiation of one decorative laminate color by
using previous flammability test data from another decorative laminate color within the same
decorative laminate type) for aircraft interiors flammability testing according to 14 CFR 25.853
(a) and (d) is currently a well established industry practice. The argument used for decorative
laminate color similarity is that changes exclusively in color within the same decorative laminate
type have no appreciable effect on the results of flammability testing (vertical burn, heat release
and smoke emission).

Due to a lack of standardization across industry flammability practices, the FAA has decided fo
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories to this
guidance, grouped in this order:

+ Methods that are acceptable and can be used as shown (Attachment 2, Part 1).
*» Methods that are expected to be acceptable but require test data to support them
(Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the aerospace industry. Item 5b has been reviewed by the industry team and is
submitting the following concumrence, justification and final report.
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2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

During an initial industry meeting on September 24, 2009 in Huntington Beach, CA, and
subsequent FAA Materials Fire Test Working Group and Flammability Standardization VWorking
Group (FSTG) meetings, the following individuals have volunteered to form the industry team for
this reference item:

2.1 TEAM LEADER

Miler, Michael C.

22 SUPPORT TEAM

This list is by no means final, but represents a shapshot of the involved industry participants.
Additional remarks, suggestions, comections and contributions from other individuals were

(Schneller LLC)

¢ Bosser, Klaus (Sell GmbH)

+ Bronner, Samantha (Boeing)

e Buedo Leyva, Maribell (Lufthansa Technik AG)
e Buoniconti, Ralph (SABIC Innovative Plastics)
¢« Campbell, Scott (C&D Zodiac)

+ Danker, George (Unifrax)

¢ Del Pinto, Jim (C&D Zodiac)

¢ Eberly, Dana (Northwest Aifines)

e Fayerweather, Diane (C&D Zodiac)

¢ Freeman, Dan (Boeing)

« Fritzl, Raimund (Isovolta AG)

e Hurst, Cheryl (American Airlines)

¢ Jensen, Michael (Boeing)

+ Karl, Hans (Mankiewicz)

o Kauffman, Jym (Kydex LLC)

¢ Landroni, Francisco (Embraer)

+ Langer, Dirk (Sell GmbH)

e Le Neve, Serge (CEAT)

¢ Livengood, Thomas (B/E Aerospace)

¢ Moeller, Marco (Recaro)

e Muth, Mike (Goodrich)

+ Niitsu, Gilberto (Embraer)

+« Pon, David (Driessen)

e Rathbun, Jason (Schneller LLC)

+» Ronngvist, Eva (AIM Aviation)

« Schumillas, Katrin (Lufthansa Technik AG)
¢ Slaton, Dan (Boeing)

¢ Spencer, Martin (Heath Tecna)

e Story, CharlesW. C. (Magee Plastics Co.)

¢ Zimmerman, Patrick (3M)

encouraged and have been reflected in this report.
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3 PROJECT DEFINITION

3.1 CURRENT PROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on August 20, 2009. Attachment 2, Part 2, reference item #5 reads
(see Figure 1)

e 14 CFR 25.853 (a): “Test the part with same chemistry paint/ink system. Test of one
color substantiates other colors of the same paint/ink system. Substantiate unpainted
with painted panel.”

o 14 CFR 25.853 (d): “Test of a part with one color substantiates any other color with the
same paintink chemistry. Additionally, testing of a painted part substantiates an
unpainted part with the same construction.”

Part 2, methods of compliance that require supporting data

Reference Feature / 25.853(a) Bunsen Burner 25.853(d) Heat Release and Smoke
Number Construction Test Requirement/Similarity Test Requirement/Similarity

Test the part with same
chemistry paint/ink system.
Test of one color

5 Paint/Ink systems substantiates other colors of
the same paint/ink system.
Substantiate unpainted with
painted panel.

Figure 1: Attachment 2, Part 2, Reference Item #5

Test of a part with one color
substantiates any other color with the
same paint/ink chemistry. Additionally,
testing of a painted part substantiates
an unpainted part with the same
construction.

No equivalent entry exists for reference item #5 in attachment 2, Part 1.

3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of the terms ‘color’, ‘decorative laminate’ and 'same’ should be provided so that
confusion between different parties over their meaning shall be avoided. The industry task
group sees the definition of significant key terms and their consistent use throughout the policy
as a joint effort between the FAA and industry. Once these key terms have been defined, they
should be listed in the policy memo and used consistently throughout the document.

321 COLOR

The industry team agrees that color used in the context of this item refers to the visual
appearance of a decorative laminate used in the interiors of transport category airplanes. In
contrast to texture, color is a visual phenomenon. It describes the overall look or appearance of
a decorative laminate, including base color, print colors, pear effects, text, images, patterns and
desighs. Color is not only limited to a single color. A surface without any prints and cne base
color would be considered solid-color. A surface with one base color and one or multiple print
colors would be considered multi-colored or printed. The use of the term color is currently well
established industry practice. Other words used sometimes within the industry for the term color
are design, pattem, appearance, print or pean effects.
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Color in decorative laminates is the result of pigments in the embossing resin and printing inks
on the surface layer selectively absorbing incoming light and reflecting only the desired
wavelengths that comrespond to the pigment color. Pigments in decorative laminates are
typically used both in the embossing resin layer as carrier of the base color and in the ink
systems used to print the surface layer.

Inks used in decorative laminates are typically a liquid containing a mixture of various pigments
and other ingredients (such as solvents, resins, lubricants or pear effects) used for printing on a
thin surface layer to produce an image, text or designs.

The industry team therefore recommends that the term ‘color’ in the context of this item be
defined as: “The complete visual appearance of a decorative laminate used in the interiors of
transport category airplanes, including base color, print colors, peanr effects, text, images,
patterns or designs”.

3.22 DECORATIVE LAMINATE

The industry team agrees that ‘decorative laminate’ is a polymer-based, single or multilayer,
thin-gage, non self-supporting colored decorative sheet that may include additional nhon-polymer
based reinforcing layers and contains at least one layer of a fluoropolymer-based film material.

Decorative Laminates are constructed of one or more layers [single or multilayer] of thin-gauge
[thin gauge] plastic sheet [polymer-based] that may include additional layers of fiberglass or
metallic sheet [additional non-polymer based reinforcing layers] and typically contain at least
one layer of a fluoropolymer-based film material. Decorative laminates are always applied using
an adhesive on top of an existing surface (substrate) and therefore never form ‘self-supporting’
parts [hon-self-supporting]. They may be integrally pigmented or printed with water or solvent
based inks fo create a decorative color or pattern [colored]. Multi-layered sheets are bonded
together during the manufacturing process using thin gauge adhesives or heat and pressure
and may include embossing resins for accepting mechanically applied textures.

The use of decorative laminate as a decorative type in the interior of transport category
airplanes is currently well established industry practice (state-of-the-art). Decorative laminates
are typically being used on the following surfaces: sidewalls, lavatories, galleys, closets, linings,
partitions, bin doors and ceilings. Other words used sometimes within the industry for the term
decorative laminate are Tedlar, Decorative Tedlar Laminate (DTL), Declam, Airdec, Panlam,
AerFilm, Flexdec, Decor, Decorative Film wallpaper or wall covering.

Decorative laminates as defined in the context of this item refer to decorative laminates made
with currently available materials used in the manufacture of current state-of-the-art decorative
sheets that have been used in the interior of transport category airplanes over the past 20
years. Any decorative laminates that go beyond the scope of this item would be considered
novel or unusual. It is neither the intent of this proposal to make any statements about the
applicability of this MOC to such novel or unusual decorative laminates nor to lay out a
qualification program by which such novel or unusual decorative laminates may be validated
against this MOC.

The industry team therefore recommends that the term ‘Decorative Laminate’ in the context of
this item be defined as; “polymer-based, single or multilayer thin-gage, non self-supporting
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colored decorative sheet that may include additional non-polymer based reinforcing layers and
contains at least one layer of a fluoropolymer-based film material”.

323 TEDLAR

The industry team agrees that ‘Tedlar’ is a polymer-based, single layer, solid-color, thin-gage,
non self-supporting film made out of polyvinyl fluoride (FVF).

Tedlar is not a multilayer material. It consists of a single, cast or extruded film layer of PVF that
is integrally colored without any prints and one base color by the use of pigments during its
manufacturing process (solid-color). Tedlar is always applied on top of an existing surface
(substrate) and therefore never forms ‘self-supporting’ parts.

The use of Tedlar as a decorative type in the interior of transport category airplanes is currently
well established industry practice (state-of-the-art). Tedlar is typically being used as an
alternative to paint on the interior side of the following surfaces. overhead stowage bins, galleys
and closets. Other words used sometimes within the industry for the term Tedlar are PVF, PVF
film or Tedlar film.

The industry team therefore recommends that the term ‘Tedlar in the context of this item be
defined as: “polymer-based, single layer, solid-color, thin-gage, non self-supporting film made
out of polyvinyl fluoride (PVF)".

324 SAME

The industry team agrees that the term ‘same’ in the context of this item refers to a similar
decorative type from:

¢ the same manufacturer, and
¢ the same product family, and
¢ the same product build-up.

So when the FAA draft policy memo refers to the “same ink system”, the only change being
allowed in the context of this item would be the exclusive change from one color to another, with
all other product parameters staying the same.

The industry team therefore recommends that the term ‘same’ in the context of this item be
defined as: “From the same manufacturer and same product family and same product build-up”.

3.3 REFERENCE NUMBER STRUCTURE AND CONTENT

Additionally, during the initial industry meetings on 24 September 2009 in Huntington Beach,
CA, and the FAA Materials Fire Test Working Group meeting on 21 October 2009 in Atlantic
City, NJ, an industry consensus quickly emerged to restructure the current scope and content of
attachment 2, Part 2, reference item #5.

3.3.1 SPLIT PAINT AND INK 8YSTEMS

In the current FAA draft policy memo, reference item #5 encompasses two different decorative
types used in the interiors of fransport category airplanes, ‘paint systems’ and ‘ink systems’ (to
be replaced by ‘decorative laminate’, see section 3.3.2). The industry team recognizes that
substantial differences exist between both decorative types in many areas, such as basic
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product-build up and chemistry, manufacturing processes, application methods, control of
application process and areas of application.

Because of these differences, the argumentation for color similarity and the route to pursue
substantiating data for both decorative types is expected to differ significantly from each other.
The industry team agrees that it would not confribute to the overall stated goal of
standardization of flammability requirements to have two such distinctly different decorative
types grouped together under one reference item.

The industry team therefore recommends splitting attachment 2, Part 2, reference item #5 into 2
separate items and changing the title of the original feature:

o #ba: “Paint Color”
o #5b: “Decorative Laminate Color”

The FAA will be asked to update the structure and fitle of the reference numbers accordingly.

3.3.2 REPLACEINK SYSTEM WITH DECORATIVE LAMINATE

The term ‘ink system’ used in this item needs to be differentiated against the meaning of similar
terms used throughout the FAA draft policy memo, such as ‘decorative’, ‘decorative type’,
‘decorative Tedlar laminate’, ‘Tedlar’, ‘laminates’, ‘decorative laminates’, ‘thermoplastics’ and
‘elastomers’.

The industry team agrees that the term ‘ink system’ in the context of this item specifically refers
1o inks used in decorative laminates in the interior of transport category airplanes as discussed
in section 3.2.1. As inks are parts of the overall color of a decorative laminate, the terms ‘ink
system’ and ‘decorative laminate color’ can be used interchangeably.

In order to be consistent with the terminology used in the industry proposals for reference items
#13 (Texture) and #14 (Decorative Laminate Orientation}, the industry team therefore
recommends that the term ‘ink system’ in the context of this item be replaced by ‘decorative
laminate color’, both in the fitle of the feature as well as the descriptive text.

3.3.3 REMOVE SUBSTANTIATION OF UNFAINTED WITH PAINTED

In the current FAA draft policy memo, reference item #5 uses the sentence “Substantiate
unpainted with painted panels” for 14 CFR 25.853 (a) and “Additionally, testing of a painted part
substantiates an unpainted part with the same construction”for 14 CFR 25.853 (d).

As currently worded, both phrases are only applicable for ‘paint systems’ but not to decorative
laminates. Due to the recommended restructuring of reference item #5 in paragraph 3.3.1, both
phrases now become obsolete for newly created reference item #5b.

Additionally, the industry team agrees that for decorative laminates the substantiation of
‘undecorated’ with ‘decorated’ panels for aircraft interiors flammability testing according to 14
CFR 25.853 (a) and (d) is currently not an established industry practice and should not be
supported. Industry observations have been shared in which a panel decorated with decorative
laminate will perform better in 14 CFR 25.8563 (d) Heat Release and Smoke Emission testing
than its undecorated counterpart.
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The industry team therefore recommends removing both sentences from the scope of reference
item #5b. The FAA will be asked to update the content of the reference numbers accordingly.

334 MERGE TEDLAR WITH DECORATIVE LAMINATE COLOR

In the current FAA draft policy memo, reference item #12 (Tedlar) is a separate entry and has
been grouped by the FAA into Part 2 for both 14 CFR 25.853 (a) and (d). This means that the
FAA will require additional supporting data to accept this method for Vertical Bum, Heat
Release and Smoke Density testing.

The industry team believes that based on the definition of Tedlar as listed in paragraph 3.2.3 it
falls within the category of decorative laminates as defined in paragraph 3.2.2. Similar to that
definition, Tedlar is polymer-based, single layer, thin-gage, non self-supporting decorative sheet
that is made entirely out of a flucropolymer-based film (PVF). It consists of a single, cast or
extruded layer of PVF film that is integrally colored by the use of pigments during its
manufacturing process. No printing inks are used in the manufacturing of Tedlar fiims.

The industry team agrees that Tedlar falls within the category of decorative laminates.
Therefore, Tedlar color similarity (e.g. the substantiation of one Tedlar color by using previous
flammability test data from another Tedlar color within the same Tedlar type) is a special case of
decorative laminate color similarity (e.g. the substantiation of one decorative laminate color by
using previous flammability test data from another decorative laminate color within the same
decorative laminate type) and can be substantiated by the data submitted for reference item
#3b.

The industry team therefore deleting attachment 2, Part 2, reference item #12 for 14 CFR
25.853 (a) and (d) and merge it under reference item #5b.

4 VALIDATION OF INDUSTRY PRACTICE

4.1 INDUSTRY PROPOSAL DISCUSSION

The use of this MOC has been grouped by the FAA into Part 2 for both 14 CFR 25.853 (a) and
(d). This means that the FAA will require additional supporting data to accept this method for
Vertical Bum, Heat Release and Smoke Density testing.

The industry team believes that sufficient data exists to substantiate the acceptance of this
MOC for 14 CFR 25.853 (a) and {d) and move it to Part 1. The use of decorative laminate color
similarity (e.g. the substantiation of one decorative laminate color by using previous flammability
test data from another decorative laminate color within the same decorative laminate type) for
aircraft interiors flammability testing according to 14 CFR 25.853 (a) and (d) is currently well
established industry practice. The argument used for decorative laminate color similarity is that
changes exclusively in color within the same decorative laminate type have no appreciable
effect on the results of flammability testing (vertical burn, heat release and smoke emission).

Decorative laminates that meet the flammability requirements for 14 CFR 25.853 (a) and (d)
have been manufactured for over 20 years. During this timeframe, the industry has collected an
overwhelming amount of flammability test data for these materials. Historically, no significant
effects of decorative laminate color on flammability test results have been observed on
decorative laminate types used in the interiors of transport category airplanes.
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The substantiation for decorative laminate color similarity is based oh the non-appreciable effect
of the pigments in the embossing resin and printing inks on flammadbility testing. The argument
being made is that changes in color of decorative laminates have no appreciable effect on the
results of flammability testing as there is only a small amount of pigment used in the overall
composition of a decorative laminate. Similarly, the substantiation for Tedlar color similarity is
based on the non-appreciable effect of the pigments in the PVF film on flammability testing. The
argument that can be made that since Tedlar contains no printing inks, even lower amounts of
pigments are used in the overall construction of a Tedlar when compared to a multilayer
decorative laminate.

42 PROPOSED STANDARD TO MEET

Split attachment 2, Part 2, reference item #5 into 2 separate items and change the title of the
original feature:

o #5a: “Paint Color”
o #5b: “Decorative Laminate Color”

Delete attachment 2, Part 2, reference item #12 for 14 CFR 25.853 (a) and (d) and merge it
under reference item #&b.

Move attachment 2, Part 2, reference item #5b for 14 CFR 25.853 (a) and (d) to attachment 2,
Part1 and delete reference item #5b from attachment 2, Part 2.

Modify attachment 2, Part 1, reference |tem #5b to read the followmg
e 14 CFR 25.853(a). : - Data from
festing ohe color of a decoratrve Iammate substantiates a—paﬁel—msh the same

decoralive laminate in a different color. Substantiate-unpainted-with-painted-panst’

o 14 CFR 25.853 (d): “Data from testing one color of a decorative laminate substantiates &

pansl—méh the same decorative fammate ina different cofor Addmena#g,f—tesy,qg-ef-a
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5 DATA//ANALYSIS

5.1 EXISTING TEST DATA

The industry has called upon its members to submit any type of existing flammability test data to
support decorative laminate color similarity for 14 CFR 25.853 (a) and (d). Two different types of
data packages have been submitted by the 3 major decorative laminate manufacturers (Boeing,
Isovolta, Schneller) to support the substantiation for decorative laminate color similarity:

o Historical QC flammability test data that has been recorded by two decorative laminate
manufacturers for quality control purposes. This data is based on a variety of different
panel substrates, colors and product families.

+ Controlled flammability studies that have been specifically designed by one decorative
laminate manufacturer to investigate the effect of decorative laminate color on the
results of flammability testing.

51.1 HISTORICAL QC FLAMMABILITY TEST DATA

Decorative laminates that meet the flammability requirements for 14 CFR 25.853 (a) and (d)
have been manufactured for over 20 years. During this timeframe, the industry has collected an
overwhelming amount of flammability test data for quality control purposes for these materials.
The following table presents an overview of the total amount of historical QC (Quality Control)
flammability test data that is available from two major decorative laminate manufacturers:

Product A (Film Laminate} 44,936 4,619
Product B {Reinforced Laminate 12,884 2,044
Total* 57,820 6,663

WEFBEE GF 3 NONIGUA] FUNs

Table 1: Total Quantity of Historical QC Flammability Test Data

Two major decorative laminate manufacturers have submitted proprietary historical QC
flammability data packages to the FAA. Because color similarity only applies within the same
decorative laminate type, it is important to be able to filter the historical flammability data for
exclusive changes from one color to another, with all other product parameters staying the
same. All submitted data packages allow isclating for the influence of parameters such as:

Product family
Adhesive system
Test facility
Panel substrate

To limit the shear amount of data to a manageable analysis, both manufacturers limited their
reporting to:

e One product family (film laminates)
¢ One adhesive type (heat activated adhesive)
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¢ One panel substrate for each test (aluminum, 2-ply phenolic prepreg or phenclic
honeycomb)

For a detailed overview and analysis of the available data, please refer to section 5.2.1. If
requested, additional data for other combinations of product family, adhesive type and substrate
panel can be made available to the FAA for further analysis.

512 CONTROLLED FLAMMARBILITY STUDIES

Two separate controlled flammability studies to investigate the effect of decorative laminate
color on the results of flammability testing have specifically been designed by one manufacturer.
All three studies were designed for different product families with the goal to investigate different
objectives and product characteristics. In contrast to the historical flammability QC test data, the
amount of data points is very limited. Because of this limited amount of test data and the original
study design, it is important to examine each controlled flammability study individually and not
compare it directly amongst each other or against the historical flammability QC test data. The
data generated provides support to the industry proposal that changes exclusively in color within
the same decorative laminate type have no appreciable effect on the results of flammability
testing and support the use of decorative laminate color similarity (e.g. the substantiation of one
decorative laminate color by using previous flammability test data from another decorative
laminate color within the same decorative laminate type).

For a detailed overview and analysis of the available data, please refer to section 5.2.2.
52 TEST RESULTS

521 HISTORICAL QC FLAMMABILITY TEST DATA

The following figures represent a graphical overview of the historical QC test results from two
manufacturers. Each manufacturer has been assigned a random letter (A or B) to ensure
anonymity. 4 separate figures are available for each individual manufacturer, displaying the
results for 60s Burn Length, Peak Heat Release, Total Heat Release and Smoke Density
testing. No data is displayed for Drip Time and Extinguishing Time as it is always zero.

Within each figure, the leftmost column in gray displays the results for average and standard
deviation across all colors. The remaining 9 columns display the results for average and
standard deviation within the following 9 individual color bands: black, blue, brown, gray, green,
red, silver, white and yellow. The colors of the individual columns of each color band correspond
1o their actual colors to support a quick visual comparison. Direct comparisons should only be
made within the same product family for the same manufacturer, i.e. different colors within one
figure. The numbers on the bottom of each column indicate the number of test sets that have
been preformed in total within each color band. Each test is the average of three individual runs.

Following observations can be made from this small subset of the entire available historical QC
flammability test data from both manufacturers:

« Several colors only yield a very minimal amount of data points.

¢ As soon as a critical number of data points is reached (e.g. » 70), the flammability test
results become very consistent and fall within two or three points of each cther.
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+ Data from both manufacturers is complementary in that no individual decorative laminate

color can apparently be singled out to have an appreciable effect on the results of

flammability testing.

For a more detailed overview of the test data, please refer to Appendix A.

52.1.1 MANUFACTURER A

Bum Length
Manufacturer A, 1996-2010, Product A, HAA
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Figure 2: Burn Length, Manufacturer A, Product A, HAA
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HRR Peak
Manufacturer A, 1996-2010, Product A, HAA
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Figure 3: HRR Peak, Manufacturer A, Product A, HAA
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Figure 4: HRR Total, Manufacturer A, Product A, HAA
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Smoke Density
Manufacturer A, 1996-2010, Product A, HAA
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Figure 5: Smoke Density, Manufacturer A, Product A, HAA
5212 MANUFACTURERB
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Figure 6: Burn Length, Manufacturer B, Product A, HAA

HRR Peak
Manufacturer B, 2000-2009, Product A, HAA
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Figure 7: HRR Peak, Manufacturer B, Product A, HAA
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Manufacturer B, 2000-2009, Product A, HAA
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Figure 8: HRR Total, Manufacturer B, Product A, HAA
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Smoke Density
Manufacturer B, 2000-2009, Product A, HAA
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Figure 9: Smoke Density, Manufacturer B, Product A, HAA

522 CONTROLLED FLAMMABILITY STUDIES

The following figures represent a graphical overview of the test results from 3 separate
controlled flammability studies from manufacturer C.

5221 COLOR STUDY USING SOLVENT-BASED INK

A controlled flammability study was conducted to determine the effect of different solvent-based
ink colors and pearl effects on flammability. 60s Vertical Bum tests were performed on
fiberglass/epoxy sandwich panels with a 3 Ib Nomex honeycomb core. The decorative laminates
consisted of non-formable white polyvinyl fluoride (PVF) film, screen printed with different ink
colors and various pearl effects. A non-printed FVF film without any ink colors or pearl effects
was selected as control specimen. All decorative laminates used in this study were
representative of standard state-of-the-art materials that were used in production.

The following figures represent a graphical overview of the test results from this study. 2
separate figures are available. Figure 10 displays an overview of the results for average Burn
Length across different combinations of print inks and pearl effects. Figure 11 focuses on the
influence of added gold and silver pean effects on average Burn Length when compared to
ordinary non-pear| pigments. No data is displayed for Drip Time and Extinguishing Time asitis
always zero. Direct comparisons should only be made within the same product family for the
same manufacturer, i.e. different colors within one figure.
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Initially, individual ink colors were tested separately, and then additional testing was performed
for gold powder and silver pearl in combination with blue, magenta, and yellow inks. The results
shown in Figure 10 and Figure 11 indicate that the effect of ink color on 60s Burn Length results

is very small and of a similar magnitude to variation between individual substrate panels.

Comparison of the control specimens without print to the printed specimens shows that the Burn

Length of the control specimens falls in the middle of the values for printed specimens. The
average Burn Length for the control specimens without printis 5.5”. The average for all the
printed specimensis 5.7".

60-Second Vertical Burn Data from Solvent-Based Ink Color Study
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Figure 10: Burn Length, Manufacturer C, Solvent-Based Ink Study

Revision — B, dated 201 1-August-12 20438

G-21




FAA Memorandum
ANM-115-09-XXX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference Item #5b, “Decorative Laminate Color”

Effect of Gold & Pearl Additives
B Ordinary Pigments

ilver Pearl Added | ? ?
e = = 2
2 n A e [e-

e = 2
7=I07=} 7217 2
2l | A ¢
g = V= 2=\\% 2
= 2 7= 2
3 = = Z=1"% %
1 A f/’
7=107=| 2207 /)
72=107%= 7=l % 7
= 7= 7
y %=107= %=\07% %

Figure 11: Burn Length, Manufacturer C, Solvent-Based Ink Study

5222 BLUE-SHADE RED COLOR STUDY

A controlled flammability study was conducted on a new color decorative laminate shade to
detemmine the effect of different ink colors on flammability. 60s Vertical Burn, Peak Heat
Release, Total Heat Release and Smoke Density tests were performed on the actual decorative
laminate shade material. A non-printed decorative laminate shade without any ink colors was
selected as control specimen. All decorative laminates used in this study were representative of
standard state-of-the-art materials that were used in production.

The following figures represent a graphical overview of the test results from this study. 2
separate figures are available. Figure 12 displays an overview of the results for average Burn
Length across different combinations of print inks. Figure 13 displays an overview of the results
for average Peak Heat Release, Total Heat Release and Smoke Density across different
combinations of print inks. No data is displayed for Drip Time and Extinguishing Time as it is
always zero. Direct comparisons should only be made within the same product family for the
same manufacturer, i.e. different colors within one figure.
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Figure 12: Burn Length, Manufacturer C, Blue-Shade Red Study

1)

As shown in Figure 12, the addition of print inks does not have a significant effect on the Burn
Length results. The control specimens have a 2.3” Bum Length and the printed specimens
averaged 2.4". The Burn Length for the control specimens falls in the middle of the test results

for specimens with ink, which ranges from 1.9"t0 3.1".

Figure 13 summarizes the results for Peak Heat Release, Total Heat Release and Smoke
Density. For Total Heat Release, the average values range from 51 1o 57. Peak Heat Release
values range from 48.1 to 43.4. For Smoke Density, the values range from 134.8 to 97.9.
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Blue Shade Red Qualification and Smoke Data
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Figure 13: HRR Total, HRR Peak and Smoke Density, Manufacturer C, Blue-Shade Red Study
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53 ANALYSIS OF TEST RESULTS

5.3.1 HISTORICAL QC FLAMMABILITY TEST DATA

An apparent initial view of the test results provided in the graphical overview in section 5.2.1
yields no significant differences in the flammability test results for each individual color. In order
to further support these visual findings, additional statistical methods will be used with the goal
to provide a meaningful comparison that shows whether decorative laminate color has an
appreciable effect on the results of flammability testing.

A statistical analysis of test results from manufacturer A and B was conducted with the General
Linear Model {GLM), using a non-balanced 1-factor Analysis of Variance (ANOVA) to
determine equivalence of means between two data sets. The selected response variable was
color, with 9 factor levels each (9 different color bands). Minitab® 16 was used to analyze the
data.

5.3.1.1 NORMALITY AND HOMOGENEITY

Normality and homogeneity of variance are assumptions of the ANOVA model. A visual
comparison of the residual plots for HRR Peak, HRR Total and NBS shows that both
preconditions are validated. The residual plots for Bum Length for both manufacturers display
an apparently skewed distribution of residuals and a significant amount of outliers. These results
however are not unexpected, given the subjective method that is used to determine Bum
Length. Given the very high number of data points that is used in this ANOVA model, nomality
of the residuals becomes less critical and should not be detimental to further analysis.

For a more detailed overview of normality and homogeneity of variance, please refer to the
residual probability plots Appendix A, section 9, Figure 16 through Figure 25.

53.1.2 ANOVA TABLE

The ANOVA table displags two statistics that can help to evaluate whether pairs of means are
different: p-values and R”.

One statistic in the ANOVA table is the p-value (P) at 95% confidence. There is a p-value for
each term in the model. The p-values provided with the individual hypothesis tests can be used
to determine whether pairs of means are different:

+ |f the p-value for a comparison is = the chosen a-evel, the difference between the
means is statistically significant.

« [f the p-value is > the chosen o-level, the difference between means is not statistically
significant.

3 out of 6 p-values for the factor color show a p-value larger than the chosen a-level (o« = 0.05)
for the test data from both manufacturers (see Figure 14). One p-value (HRR Total,
manufacturer A, p = 0.044) comes very close to the chosen a-level and barely misses the
threshold. The remaining two p-values (NBS, manufacturer A, p = 0.000 and HRR Peak,
manufacturer B, p = 0.001) can be traced back to several colors which only yield a very minimal
amount (< 10) of data points.
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Overall, the observed differences between the means of colors are not statistically significant at
95% confidence for the majority of the test data presented. For an interpretation of the
remaining values, please refer to section 5.4.1.

R? is a measure of how well the model fits the data. These values can help to select the model
with the best fit:

o R?describes the amount of variation in the observed response values that is explained
by the predictor(s).

e R‘canbe used to estimate the influence of an individual response when compared to
the sum of squares for all terms (incl. error) in the model.

The R? values show a no appreciable contribution of color to the overall difference in means
when compared to the sum of squares for all terms (incl. error) in the model (see Figure 14).
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Figure 14: Summary of ANOVA Table, Manufacturers A & B
53.1.3 GROUPING

Grouping was checked using the Bonfemroni Method and 95% confidence. The grouping
information generated by the Bonferroni method displays, in a summarized format, groups of
factor level means that are not significantly different. If a level mean is not in a group, then its
mean is significantly different from that group.

The Bonferroni table contains columns of letters that group the factor levels:

+ |evels that share a letter are not significantly different.
« Conversely, if they do not share a letter, the level means are significantly different.

All grouping comparisons between the means of different colors share the same letter in the
Bonferroni table for the test data from both manufacturers. Therefore, the observed difference
between the means of different colors is not statistically significant. If requested, detailed
grouping data can be made available to the FAA for further analysis.

5.3.1.4 CONFIDENCE INTERVAL
Confidence intervals generated by the Bonferroni method at 95% confidence were used to
determine whether two means are different:

« If an interval does not contain zero, there is a statistically significant difference between
the corresponding means.
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+ |f the interval does contain zero, the difference between the means is not statistically
significant.

All pairwise comparisons among levels of color, with one color subtracted from another, yield
results with an interval containing zero for the test data from both manufacturers. Therefore, the
observed difference between the means of different colors is not statistically significant. If
requested, detailed confidence interval data can be made available to the FAA for further
analysis.

532 CONTROLLED FLAMMARBILITY STUDIES

An apparent initial view of the test results provided in the graphical overview in section 5.2.2
yields no significant differences in the flammability test results for each individual color. In order
to further support these visual findings, additional statistical methods will be used with the goal
to provide a meaningful comparison that shows whether decorative laminate color has an
appreciable effect on the results of flammability testing.

5.3.21 BLUE-SHADE RED STUDY

A statistical analysis of test results from manufacturer C was conducted with the General Linear
Model (GLM), using a non-balanced 1-factor Analysis of Variance {ANOVA) 1o

determine equivalence of means between two data sets. The selected response variable was
color, with 7 factor levels each (7 different colors). Minitab® 16 was used to analyze the data.

5.3.2.2 NORMALITY AND HOMOGENEITY

Normality and homogeneity of variance are assumptions of the ANOVA model. A visual
comparison of the residual plots for HRR Peak and HRR Total shows that both preconditions
are validated.

For a more detailed overview of normality and homogeneity of variance, please refer to the
residual probability plots Appendix A, section 9, Figure 27 through Figure 28.

5323 ANOVA TABLE

The ANOVA table displags two statistics that can help to evaluate whether pairs of means are
different: p-values and R”.

One statistic in the ANOVA table is the p-value (P) at 95% confidence. There is a p-value for
each term in the model. The p-values provided with the individual hypothesis tests can be used
to determine whether pairs of means are different:

+ |f the p-value for a comparison is = the chosen a-evel, the difference between the
means is statistically significant.

e If the p-value is > the chosen o-level, the difference between means is not statistically
significant.

All p-values for the factor color show a p-value larger than the chosen o-level (oo = 0.05) for the

test data (see Figure 15). Therefore, the observed differences between the means of different
colors are not statistically significant.
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R? is a measure of how well the model fits the data. These values can help to select the model
with the best fit:

» R’ describes the amount of variation in the observed response values that is explained
by the predictor(s).

e R’ can be used to estimate the influence of an individual response when compared to
the sum of squares for all terms (incl. error) in the model.

The R? values show a no appreciable contribution of color to the overall difference in means
when compared to the sum of squares for all terms (incl. error) in the model (see Figure 15).

2429 119.5 15.9% 15.0% 0.082 0.104
1288.0 678.7 84.1% 85.0%
15309 798.1 100.0% 100.0%

Figure 15: Summary of ANOVA Table, Manufacturers C, Blue-Shade Red Study
5.3.2.4 GROUPING

Grouping was checked using the Bonferroni Method and 95% confidence. The grouping
information generated by the Bonferroni method displays, in a summarized format, groups of
factor level means that are not significantly different. If a level mean is not in a group, then its
mean is significantly different from that group.

The Bonferroni table contains columns of letters that group the factor levels:

« Levels that share a letter are not significantly different.
¢ Conversely, if they do not share a letter, the level means are significantly different.

All grouping comparisons between the means of different colors share the same letter in the
Bonferroni table for the test data. Therefore, the observed difference between the means of
different colors is not statistically significant. If requested, detailed grouping data can be made
available to the FAA for further analysis.

5325 CONFIDENCE INTERVAL
Confidence intervals generated by the Bonferroni method at 95% confidence were used to
determine whether two means are different:

« [f an interval does not contain zero, there is a statistically significant difference between
the corresponding means.

e If the interval does contain zero, the difference between the means is not statistically
significant.
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All pairwise comparisons among levels of color, with one color subtracted from another, yield
results with an interval containing zero for the test data. Therefore, the observed difference
between the means of different colors is not statistically significant. If requested, detailed
confidence interval data can be made available to the FAA for further analysis.

54 CONCLUSION

Both the apparent initial view of the test results in section 5.2 as well as the results of the
statistical analysis of the test data in section 5.3 support that decorative laminate color has no
appreciable effect on the results of lammability testing.

541 STATISTICAL VERSUS PRACTICAL SIGNIFICANCE

The results of statistical methods should only be used as one of many indicators to evaluate the
overall influence of a specific factor on the results of flammability testing. Statistical methods
should not be regarded as the sole hard criterion to evaluate the overall influence of a specific
factor on the results of flammability testing.

Even if individual factor level means are significantly different from a statistical standpoint, the
difference may not be of any practical importance. Only knowledge of the subject area of aircraft
materials flammability testing and not statistics alone can be used to answer the question of
whether decorative laminate color shows an appreciable effect on the results of lammability
testing.
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6 CONCLUSION

The industry team believes that sufficient data has been presented to substantiate the
acceptance of this MOC for 14 CFR 25.853 (a) and (d) and move it to Part 1.

Based on industry discussion and the historical QC flammability test results and controlled
flammability studies analyzed in paragraph 5 of this document, the industry team recommends
revising the current proposal and providing further clarification of key terms as follows.

6.1 REVISED PROPOSAL

Split attachment 2, Part 2, reference item #5 into 2 separate items and change the title of the
original feature:

o #5a: “Paint Color”
o #5b: “Decorafive Laminate Color”

Delete attachment 2, Part 2, reference item #12 for 14 CFR 25.853 (a) and (d) and merge it
under reference item #8b.

Move attachment 2, Part 2, reference item #5b for 14 CFR 25.853 (a) and (d} to attachment 2,
Part1 and delete reference item #5b from attachment 2, Part 2.

Modify attachment 2, Part 1, reference item #5b to read the following:

« 14 CFR 25.853 (a). “Testthepartwith-sams-chemistrpaintink-system. Data from

testing ohe color of a decorative laminate substantiates a-papelwith the same

decoralive laminate in a different color. Substantiate-unpainted-with-painted-panel’

« 14CFR 25 853 (d): “Data from testmg one cofor of a decorative iammate substantrates a

Include the definition of all terms as listed in paragraph 3.2 {'color’, ‘decorative laminate’ and
‘same’) in a commentary or list of significant key terms in the FAA draft policy memo and
enforce their consistent use throughout the policy.
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7 ABBREVIATIONS

ANOVA = Analysis of Variance

CFR = Code of Federal Regulations

FAA = Federal Aviation Administration

FSTG = FAA Flammability Standardization Working Group
GLM = General Linear Model

HAA = Heat Activated Adhesive

MOC = Methods of Compliance

PSA = Pressure Sensitive Adhesive

Qc = Quiality Control
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9 APPENDIX A: DETAILED TEST DATA

9.1 MANUFACTURER A

[ [
11 185 714 1387 95 4 10 2243 27 4676
0% 4% 15% 30% 2% 0% 0% 48% 1% 100%
461 4.45 442 4.44 457 4.24 450 4.44 447 444
057 0.64 0,58 077 0.45 .57 0.51 0.50 1.0 077
3.30 0.19 0,14 0.14 3.30 3.54 3.70 0.05 0.19 0.05
540 5.532 5.30 570 550 5.00 540 575 533 5.30
210 5.34 567 556 2.20 146 1.70 570 520 570
16 162 814 960 63 3 11 1609 24 3677
0% 4% 22% 26% 2% 0% 0% A44% 1% 100%
40.24 41,14 41 62 4152 40.70 43.33 4301 41.29 40,34 4141
4 65 5.86 550 517 .78 710 529 542 5086 541
3260 23.20 27.20 26.50 2460 35.80 34.20 21.30 26.90 3580
4330 £2.10 60.80 57.50 53.50 49.90 51.30 53.80 54.10 §2.10
1670 33.90 3360 31.00 34.90 14.10 17.10 3850 27.20 3890
16 162 313 924 63 3 10 1568 34 3503
0% 5% 3% 26% 2% 0% 0% 44% 1% 100%
45 67 4435 4574 4534 4515 37.83 47 44 4543 44372 4541
4,99 6.45 597 591 .87 4.90 529 595 .09 00
3110 3160 2410 1230 23.10 3230 37.90 16.70 3820 37.90
5120 84.70 63.90 63.20 58.10 41.80 83.10 £2.50 B80.60 8470
2010 4310 3980 50.90 3500 9.20 2520 4580 3240 5090
15 161 315 940 58 3 11 1571 34 3615
0% 4% 3% 26% 2% 0% 0% 43%, 1% 100%
8787 85.69 89.08 85.80 84.76 3347 87.27 8848 9241 87.80
88 10.39 1531 1362 11.48 1342 1643 14.36 1543 14.25
67.70 51.10 31.70 20.80 47.40 72.70 48.80 32.20 50.60 7270
97.80 116.40 142,70 138.90 110.10 93.50 104.90 142.90 122.90 142,90
3010 65.30 111.00 118.10 6270 25.80 56.10 110,70 §2.20 11810
Figure 16: Test Results, Manufacturer A, Product A
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Residual Plots for Burn Length
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Figure 17: Minitab® Residual 4-in-1 Plot (Burn Length), Manufacturer A

Residual Plots for HRR Peak
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Figure 18: Minitab® Residual 4-in-1 Plot (HRR Peak), Manufacturer A
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Residual Plots for HRR Total
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Figure 19: Minitab® Residual 4-in-1 Plot (HRR Total), Manufacturer A

Residual Plots for 4Dm
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Figure 20: Minitab® Residual 4-in-1 Plot (NBS), Manufacturer A
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92 MANUFACTURER B

|
26 a7 119 230 34 g 30 409 153 1152
2% 5% 10% 20% 3% 1% 7% 36% 13% 100%
411 4.08 437 4.14 3.97 4.14 4.16 420 4.13 417
048 061 051 052 0.75 060 055 053 060 055
339 1.77 252 224 158 331 157 157 1.97 157
504 5.08 512 508 5.08 4.38 508 512 508 512
165 331 260 233 3.50 158 350 354 311 354
365 92 119 230 34 9 30 409 153 1152
2% 5% 10% 20% 3% 1% 7% 36% 13% 100%
40 54 38.00 3950 37.95 37.62 39.33 3875 37.69 37.95 3514
533 4.50 449 422 461 364 4.91 429 435 452
31.00 29.00 30.00 26.00 28.00 36.00 25.00 28.00 22.00 36.00
54.00 52.00 53.00 53.00 47.00 4500 52.00 56.00 53.00 56.00
2300 23.00 2300 2700 19.00 900 27.00 2300 31.00 3100
26 92 119 230 34 9 30 409 153 1152
2% 3% 10% 20% 3% 1% 7% 36% 13% 100%
2842 23.04 2832 28.15 27.24 27.78 27.34 2747 27 67 27.81
453 360 337 355 3.24 249 437 4.10 436 393
18.00 21.00 21.00 17.00 13.00 23.00 16.00 11.00 £.00 23.00
37.00 36.00 39.00 40.00 32.00 31.00 39.00 42.00 40.00 4200
15.00 15.00 18.00 23.00 13.00 8.00 23.00 31.00 34.00 34 .00
26 a2 119 230 34 g 30 409 153 1152
2% 3% 10% 20% 3% 1% 7% 36% 13% 100%
64 85 63,54 6275 £3.51 £1.21 59.89 £3.40 £2.071 £3.08 6277
14 89 12.96 14 21 1312 13.71 1587 11.91 1249 1242 12.85
35.00 19.00 17.00 14.00 19.00 37.00 14.00 20.00 26.00 37.00
86.00 93.00 95.00 107.00 79.00 80.00 86.00 98.00 gg.00 § 107.00
5100 74 00 7800 9300 £0.00 4300 7200 7300 7200 3300
Figure 21: Test Results, Manufacturer B, Product A
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Residual Plots for Burn Length
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Figure 22: Minitab® Residual 4-in-1 Plot (Burn Lenght), Manufacturer B

Residual Plots for Peak HRR
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Figure 23: Minitab® Residual 4-in-1 Plot (HRR Peak), Manufacturer B
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Figure 24: Minitab® Residual 4-in-1 Plot (HRR Total), Manufacturer B
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Figure 25: Minitab® Residual 4-in-1 Plot (NBS), Manufacturer B
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93 MANUFACTURERC

Residual

] 20 B ] 8 20 | 70
9% 29% 9% 9% 9% 29% 9% 100%
43.48 45.61 48.11 48.11 47.76 45.58 46.80 46.14
1.67 3.13 3.48 4.74 3.98 3.37 147 3.40
40.94 38.84 42.51 40.94 43.56 39.36 44 61 38.84
45.66 50.39 53.01 53.01 54.58 51.44 48.29 54.58
4.72 11.55 10.50 12.07 11.02 12.08 3.68 12.08
& 20 [3 & 8 20 & 70
9% 29% 9% 9% 9% 29% 9% 100%
51.14 55.82 52.26 56.82 57.01 53.39 56.16 54 .64
4.36 4.23 2.41 5.00 1.68 5.63 4.08 4.71
46.29 47.35 49.59 48.92 55.37 41.03 51.99 41.03
57.81 63.16 55.35 62.81 59.85 60.89 63.17 63.17
11.52 15.81 5.76 13.89 4.48 19.86 11.18 19.86
Figure 26: Test Results, Manufacturer C, Blue-Shade Red Study
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Figure 27: Minitab® Residual 4-in-1 Plot (HRR Peak), Manufacturer C, Blue-Shade Red Study
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Residual Plots for Total HRR
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Figure 28: Minitab® Residual 4-in-1 Plot (HRR Total), Manufacturer C, Blue-Shade Red Study
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1 INTRODUCTION

The pumose of this proposal is to demonstrate that different weaves of fiber reinforced cloths for
a specific weight and resin system has no effect on 60 second vertical ignition, heat release and
smoke density values.

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-X0(X, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has fried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories to this
guidance, grouped in this order:

» Methods that are acceptable and can be used as shown (Attachment 2, Part 1).
Methods that are expected to be acceptable but require test data to support them
(Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the aerospace industry. Item 7 has been reviewed by the industry team and are
submitting the following concurrence, justification and proposal.
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2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

During an industry meeting on 24 September 2009 in Huntington Beach, CA, and the FAA
Materials Fire Test Working Group meeting on 21 October 2009 in Atlantic City, NJ, the
following individuals have volunteered to form the industry team for this reference item:

2.1 TEAM LEADER

* Spencer, Martin

2.2 SUPPORT TEAM

Michael Jensen
Pacher, Mary O.
Keith Couilliard
Ingo Weichert
Klaus Boesser
Eddie Cortez

(MarlinEngineering)

The Boeing Company)
The Boeing Company)
The Boeing Company)
Airbus)

SELL)

Driessen)

—n o — — — g—

This list is by no means final, but represents a snapshot of the curmrently active industry
participants. Additional remarks, suggestions, comrections and contributions from other
individuals are very much encouraged.
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3 PROJECT DEFINITION

3.1 CURRENT PROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The cumrent version has been
uploaded to the FAA website on 20 August, 2009,

3.1.1 REFERENCE ITEM #7

Attachment 2, Part 2, reference item #7, Fiber Reinforced Cloth, reads as follows (see Error!
Reference source not found.1):

Part 2, methods of compliance that require supporting data

Reference Feature / 25.853(a) Bunsen Burner 25.853(d) Heat Release and Smoke
Number Constructlon Test Requirement/Simllarlty Test Requlrement/Simllarity

Test of one fiber
reinforcement cloth of a given
weight class in a given resin
type (e.g., phenolic, epoxy,
etc.) substantiates other fiber
reinfarcement cloth of the
same weight class and fiber
type provided the weave is
the only change. This applies
to cloth made from fiberglass,
aramid, or carbon. For
example, fiberglass weaves
1581, 7781, and 181 are all
equivalent within a given
weight class.

Fiber reinforcement
cloth

Weaves within same weight class are
equivalent.

Figure 1: Attachment 2, Part 2, Reference Item #7
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3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of terms ‘should be provided so that confusion between different parties over
their meaning shall be avoided. The industry task group sees the definition of significant key
terms and their consistent use throughout the policy as a joint effort between the FAA and
industry. Once these key terms have been defined, they should be listed in the policy memo and
used consistently throughout the document.

During team discussions, there were no terms mentioned within this section that the team felt as
being unclear or needing changing.

4 VALIDATION OF INDUSTRY PRACTICE

4.1 INDUSTRY PROPOSAL DISCUSSION

The use of the Item #7 MOC has been grouped by the FAA into Part 2 for 14 CFR 25.853(a)
and (d). As such both require supporting data.

4.2 PROFOSED STANDARD TO MEET

Proposed MOC defined attachment 2, Part 2, reference item #7 is acceptable.

5 DATATANALYSIS

5.1 EXISTING TEST DATA

No existing test data will used in support of this proposal therefore new test data will be
generated.

52 NEW TEST DATA

Test samples will be manufactured into 3 ply press cured laminates in accordance with the table
shown below. Atleast two weaves from each weight classfresin system will be manufactured
Each construction will be tested for vertical ignition, however only the phenolic resin samples
will be tested for heat release and smoke density due to the inability for epoxy and polyester to
meet these requirements. A minimum of 3 samples will be tested in each set.

Material \\Veight/Style Epoxy Resin Phenolic Resin Polyester Resin
Fiberdlass TEST TEST TEST
8 Harnéss (7781) F1 only F1, HR, SD F1 only
Fiberglass TEST TEST
4 Harness (1543) F1only F1only
FIE%-??ZSS F1 TII-EISTSD
4 Harness (8300) ’ ’
Revision — NC, dated 2011 March 25 8/10
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Material/Wei_ght/Ster Epoxy Resin Phenolic Resin Polyester Resin
Plain (352) Y
Crowfoot (353)) ' '
gagggg TEST TEST
Plain (282) F1 only F1, HR, SD
oo TEST TEST
512 Twil F1 only F1, HR, SD

All testing will be conducted at the FAA Fire Test Center in Atlantic City to avoid any inter
laboratory issues.

53 ANALYSIS OF NEW TEST DATA

The data provided will be analyzed to determine whether it appears to be sufficient to support
use of different weaves within the same fabric weight and resin system. If it appears sufficient,
the data will be summarized and provided in support of this MOC. If it does not appear
sufficient, additional data will be generated to fill areas lacking data. If, once the data appear to
be sufficiently complete, the data do not appear to support this, the proposal will be modified as
needed.

6 CONCLUSION
To be added after test data analysis

6.1 REVISED PROPOSAL
To be revised after testing

7 ABBREVIATIONS

FAA = Federal Aviation Administration
MOC = Methods of Compliance
CFR = Code of Federal Regulations
Revision — NC, dated 2011 March 25 a/10
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8 REFERENCES

[1] Gardlin, Jeff, FAA Memorandum, ANM-115-09-XXX, Policy Statement on Flammability
Testing of Interior Matenials, Department of Transportation, Federal Aviation
Administration, August 2009.

Revision — NC, dated 2011 March 25 10/10

H-11/H-12




APPENDIX I—ITEM 9: FASE



AA Memorandum: ANM-115-09-xxx “Policy Statement on Flammability Testing of Interior Materials®
Part 1, reference no. 9 “Skin Testing (FASE — Face as Separate Entity)”
Rev NC
January 27, 2011

] -
T
B

—

S : 7” ‘.IK;W
llnnmmmuu .mw 1 irﬁ* 1

} iy MY TR

= AL a.hsf.nﬂfl'-'.h AT

TR Iﬂum ] \mmn
r.‘ W |

ﬂ,J

1 r
*__‘_;‘J.f ) r-I'“II 1!

1 t~~

T ""T‘!\""‘l

gl‘lf

Part 1, Item 9:
Face Sheet Testing
(FASE - Face as Separate Entity)

Page 10fb




AA Memorandum: ANM-115-09-xxx “Policy Statement on Flammability Testing of Interior Materials”
Part 1, reference no. 9 “Skin Testing (FASE — Face as Separate Entity)”
Rev NC
January 27, 2011

1. INTRODUCTION

For many years, cabin interior components have primarily been tested for flammability
compliance by separate entities, each with their own interpretation of aviation flammability
regulations. FAA draft policy memo, ANM-115-08-00¢ is part of a joint effort between the FAA
and the cabin interiors industry to standardize the means of compliance to aviation flammability
requirements.

A draft of ANM-115-02-00(¢ was released by the FAA in the 3rd quarter of 2009, with 2 main
categories of cabin interior materials. Sandwich panel face testing (FASE - Face as Separate
Entity) falls into the first category of materials that have methods of compliance that are
acceptable to the FAA, without any need for supporting test data.

The purpose of this document is to clarify this method of compliance for sandwich panel face
testing (FASE — Face as Separate Entity).

2. TEAM LEADER AND SUPPORT TEAM

During a meeting on October 27, 2010, in Atlantic City NJ., the following volunteers joined the
“Skin testing (FASE — Face as Separate Entity)” team:

»  Ke-winn Chan, team leader
» Mary Pacher

» Panade Sattayatam

» Michael Jensen

+ Scott Campbell

* |ngo Weichert
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AA Memorandum: ANM-115-09-xxx “Policy Statement on Flammability Testing of Interior Materials”
Part 1, reference no. 9 “Skin Testing (FASE — Face as Separate Entity)”
Rev NC
January 27, 2011

3. PROJECT DEFINITION

3.1 Current Proposal

Presently, ANM-115-09-xxx is available as an undated draft. The current version has been
printed on August 20, 2009. Part 1, reference no. 9, reads:

Part 1, acceptable methods without additional data

25.853(a) Bunsen
Feature / Construction Burner Test
Requirement/Similarity

Reference
Number

25.853(d) Heat Release and Smoke
Test Requirement/Similarity

Data may be collected
from each face of a
sandwich panel
independently.

Note: The test coupon
is a completed sandwich
ranel. The data from
each face may be used
to substantiate a panel
construction when the
panel thickness is
greater than 0.25" and
the thickness is the only
difference between the
core materials.

Skin testing (FASE -
9 Face As Separate
Entity)

Not applicable.

3.2 Definition of Terms

» Sandwich Panel - A rigid panel fabricated using face sheets on either side of a core
material.

s Face Sheet - Either reinforced thermoset resins or metal.

» Core Material — A rigid foam or a honeycomb structure made of aluminum, Ultem®, or
phenolic resin reinforced with Nomex®, Kevlar®, or fiberglass)
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AA Memorandum: ANM-115-09-xxx “Policy Statement on Flammability Testing of Interior Materials”
Part 1, reference no. 9 “Skin Testing (FASE — Face as Separate Entity)”
Rev NC
January 27, 2011

4. VALIDATION OF INDUSTRY PRACTICE
4.1 Industry Proposal Discussion

The following is provided to clarify the use of this MOC, Face as a Separate Entity (FASE).

For 14 CFR 25.853(a) Bunsen burner test requirements only, data collected from each face of a
sandwich panel may be applied independently to other sandwich panels, provided the following
conditions are true:

» The core material for all panels is identical except for thickness,
s FEach panel is 0.25 inches thick or greater.

An example of this Method of Compliance is shown in Figure 1.

Face A FaceB

\ / Y FaceC

Core Core

Cor
b ¥ N h

Face C Face D

N

PANEL 1 PANEL 2 PANEL 3

Certification data from Panel 1, Face A and Panel 2 Face C, can be used 1o substantiate panel
3 provided the core material for all three panels is identical except for thickness and each panel
is 0.25 inches thick or greater.

Figure 1 — Example of application of FASE
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AA Memorandum: ANM-115-09-xxx “Policy Statement on Flammability Testing of Interior Materials”
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Rev NC
January 27, 2011

5. CONCLUSION

Industry agrees with Issue Paper Item number 9 and suggests adding the information above to
clarify the use of this MOC.
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference Item #10, “Surface Fillers”

1 INTRODUCTION

The purpose of this proposal is to detemine to what extent surface fillers can be applied without
affecting the ignition, heat release and smoke density test values.

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories 1o this
guidance, grouped in this order:

» Methods that are acceptable and can be used as shown {(Attachment 2, Part 1).
+ Methods that are expected to be acceptable but require test data to support them
(Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the aerospace industry. Items 6 have been reviewed by the industry team and are
submitting the following concurrence, justification and proposal.

Revision - A dated 2011-SEP 1 514
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ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Fart 2, Reference Item #10, “Surface Fillers”

2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

During an industry meeting on 24 September 2009 in Huntington Beach, CA, and the FAA
Materials Fire Test Working Group meeting on 21 October 2009 in Atlantic City, NJ, the
following individuals have volunteered to form the industry team for this reference item:

2.1 TEAM LEADER

+ Spencer, Martin

2.2 SUPPORT TEAM

Mary Pacher
Shawn Clark
David Julin
Dirk Langer
Klaus Boesser
Dan Slaton
Chuck Storey
Michael Jensen
Scott Campbell

(MarlinEngineering)

The Boeing Company)
Recaro)
B/E Aerospace)

The Boeing Company)
McGee Plastics)
The Boeing Company)

(
(
(
(
(SELL)
(
(
(
(C&D Zodiac)

This list is by ho means final, but represents a snapshot of the currently active industry
participants. Additional remarks, suggestions, corrections and contributions from other
individuals are very much encouraged.

Revision - A dated 2011-SEP 1
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference Item #10, “Surface Fillers”

3 PROJECT DEFINITION

3.1 CURRENT PROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on 20 August, 2009,

3.1.1 REFERENCE ITEM #6

Attachment 2, Part 2, reference item #10, Surface Fillers, reads as follows (see Error!
Reference source not found. 1):

Part 2, methods of compliance that require supporting data

25.853(a)Bunsen Burner
Test
Requirements/Similarity
No test required when
surfacing material is
controlled within an approved
process specification to

Reference Feature /
Number Construction

235.853(d) Heat Release and Smoke Test
Requirements/Similarity

Mo test required when surfacing material

Surfacing materials is controlled within an approved process

10 (pin-hole filler, assure conformance to specification to assure conformance to
sweep and sand, flammeability requirements, or flammability requirements, or that these
Bondo) 4 ’ materials do not contribute to the

that these materials do not
contribute to the propagation
of a fire.

propagation of a fire.

Figure 1: Attachment 2, Part 2, Reference Item #10

3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of terms ‘should be provided so that confusion between different parties over
their meaning shall be avoided. The industry task group sees the definition of significant key
terms and their consistent use throughout the policy as a joint effort between the FAA and
industry. Once these key terms have been defined, they should be listed in the policy memo and
used consistently throughout the document.

Pin Hole Filler —a material that is used |ocally to fill small pin holes left during the manufacturing
process

Sweep and Sand — the action of applying a thin film of filler material with a wide blade and then
sanding the material down to just leave filler material between fibers

Bondo — a generic term for all putty like materials typically used to fair mismatched surfaces.
Normally a 2-part material.

Revision - A dated 2011-SEP 1 714
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Approved Process Specification — An engineering specification or a set of process instructions
on the design drawing that define and control the application of the surface filler material. The
document must specify the maximum limits of the application (weight per square area). The
approved process specification or drawing shall be released using the approved company
procedure for type design documents.

Revision - A dated 2011-SEP 1 814
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ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference Item #10, “Surface Fillers”

4 VALIDATION OF INDUSTRY PRACTICE

4.1 INDUSTRY PROPOSAL DISCUSSION

The use of the Item #10 MOC has been grouped by the FAA into Part 2 for 14 CFR 25.853(a)
and (d). As such both require supporting data.

4.2 PROFOSED STANDARD TO MEET

This proposal is meant to address materials that are used over a wide area of a panel surface. It
is not meant for small area use of materials to repair localized defects or to fair in mismatched
edges which would be considered under the size criteria for heat release. Following much
discussion within the team, it was felt that the MoC as written could not easily be applied. The
suggestion was to generate a standard process to enable an applicant to generate their own
data for establishing the threshold amount of surfacing material that could be applied. It was
also felt that the only accurate method of measuring the amount of material was weight per
square area. The use of thickness and area are subjective, very difficult to inspect and leaves a
lot of misinterpretation.

Revision - A dated 2011-SEP 1 914
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5 DATA/ANALYSIS

51 EXISTING TEST DATA
No existing test data will used in support of this proposal.

5.2 NEWTEST DATA DEVELOPMENT

The following describes the method to determine an acceptable density of surfacing material
that can be applied to substrates without the need for additional testing. This process shall be
repeated for each surfacing filler product.

Manufacture a nominal 0.50” {12mm) thick Nomex hoheycomb sandwich panels with 2 plies
each side of standard Phenolic prepreg. Panels should be built using the same manufacturing
method (press cure or vacuum bag layup). It is highly recommended that the same panel is
used for all tests.

A minimum of 3 samples of each configuration will be tested. Test can be engineering tests, i.e.
no FAA withess is required.

1. Test baseline panel with no filler applied

2. Test panel with filler applied at the maximum amount (Weight per square area) allowed
per the approved process specification (see definition).

3. Test a minimum of 1 set of samples at an intermediate density application.
If the surface filler maximum density yields values that show appreciable fire properties

differences from the bare panel, then a lower maximum density needs to be defined.

53 ANALYSIS OF NEW TEST DATA

The results of the testing shall be analyzed. To be acceptable, the vertical burn, heat release
and smoke results of the panels with surface filler shall be determined to have no statistically
significant effect when compared to the bare panel

Before this MOC can be used for certification purposes, the analysis needs to have been
performed and validated.

Appendix A provides examples of cumrent industry test programs used to validate the use of
surface fillers. These examples provide validation of the test approach being proposed.

Revision - A dated 2011-SEP 1 1014
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6 CONCLUSION

This MOC provides acceptable guidance to validate the use of surface materials using approved
process specifications

6.1 REVISED PROPOSAL

The following updated proposal will be used to demonstrate the use of surface materials.
Attachment 2, Part 2, reference item #10, Surface Fillers, reads as follows (see Error!
Reference source not found.2):

Part 2, methods of compliance that require supporting data

25.853(a)Bunsen Burner
Test
Requirements/Similarity
No test required when
surfacing material is
controlled within an approved

Reference Feature /
Number Construction

25.853(d) Heat Release and Smoke Test
Requirements/Similarity

Surfacing materials No test required when surfacing material

10 (pin-hole filler, rocess specification that has is controlled within an approved process
sweep and sand, Eeen validpated using the specification that has been validated using
Bondo) g the method described within this MOC.

method described within this
MQC.

Figure 2: Attachment 2, Part 2, Reference ltem #10

7 ABBREVIATIONS

FAA = Federal Aviation Administration
MOC = Methods of Compliance
CFR = Code of Federal Regulations

8 REFERENCES

[1 Gardlin, Jeff, FAA Memorandum, ANM-115-09-XXX, Policy Statement on Flammability
Testing of Interior Matenals, Department of Transportation, Federal Aviation
Administration, August 2008,
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Appendix A

Example Summary of Surfacer Data supplied by C&D that supports
this MOC

High level summary and graphical analysis

Data shows that surfacer applied within CDZ specification limits (0- 4 gms) does not affect fire
properties. Data also shows that the surfacer does not protect the panel (fails when
applied 10x the specification limit)

AKEMI 4 & 7 PANEL FILLER STUDY

osu Smoke

ID OSU -Total OSU-Peak Ds

{ltem 1) Bare Panel,CDMQ50-40 183 20.2 223
(Item 2) Panelw/ AK4, .6 g/sqft 21.8 24.5 18.7
{ltem 2.1) Panelw/ AK7, .6 g/sqft 186 20.2 10
(Item 3) Panel w/ AK4, 1.6 g/sqft 21.8 23.1 18.3
{ltem 3.1) Panelw/ AK7, 1.6

g/sqft 15 20.7 18.3
(Item 4) Panelw/ AK4, 4g/sqft 24 25.4 20
{ltem 4.1) Panelw/ AK7, 4g/sqft 21.9 25.1 16
(Item 5) Panel w/ AK4, 40g/sqft 57 107.2 51.7
{ltem 5.1) Panelw/ AK7, 40g/sqft 56.7 93.4 49.7

Revision - A dated 2011-SEP 1 12114
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(Individual graphs available upon request)
BB osu Smoke
After
ID Flame Burn Length Total Peak Ds
(sec) {in)
Bare Panel 0 16 10.5 15.7 20
CDMO50-40 0 1.5 161 19.9 26
{Item 1) 0 1.5 282 25.1 21
AVG 0 15 183 202 223
Panel w/ AK4 4.1 1.7 19.9 25 21
.6 gfsqft 0 1.7 25 24.5 22
(Item 2) 0 1.8 204 23.9 13
AVG 14 1.7 21.8 245 18.7
Panel w/ AK7 0 1.8 116 16.9 11
.6 gfsqft 0 1.5 211 22.1 9
(Item 2.1} 0 1.7 231 217 10
AVG 0 1.7 18.6 20.2 10
Panel w/ AK4 0 16 203 24.1 15
1.6
g/sqft 43 1.8 26.6 23 22
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{item 3) 2.5 1.6 18.6 221

AVG 2.3 1.7 21.8 23.1
Panel w/ AK7 4.8 1.7 11 16.3
1.6g/sqft 2 1.7 14.5 19.6
{item 3.1} 4.6 1.7 19.4 26.2

AVG 3.8 1.7 15 20.7
Panelw/ AK4 0 1.6 24 28.1
Ag/sqgft 0 1.7 25 22.4
{Item 4) 0 1.7 23.1 25.7

AVG 0 1.7 24 254
Panel w/ AK7 8] 1.6 21.4 30.2
4g/sqft 0 1.7 23.5 23.2
(Item 4.1) 0 1.7 20.9 21.9

AVG 0 1.7 21.9 251
Panelw/ AK4 63.6 140.6
40g/sqft 51.5 107.2
{ltem 5) COMPLETELY CONSUMED 55.9 73.8

AVG FAIL FAIL 57 107.2
Panel w/ AK7 0 2.4 60.1 95.9
40g/sqft 0 2.8 49.2 69.6
{ltem 5.1} 2.6 2.8 60.8 114.6

AVG 0.9 2.7 56.7 93.4

Revision - A dated 2011-SEP 1 1414
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REVISION HISTORY

REV DESCRIPTION DATE ISSUED BY
NC | Initial release 2010-Feb-28 Martin
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A Included comments _and notes from Cologne, Atlantic City 5011-Mar 25 Martin
and Savannah meetings Spencer
. Scott
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

1 INTRODUCTION

The purpose of this proposal is to detemine that a panel that has backside decorative can be
used to substantiate a panel without backside decorative test for 60 second vertical ignition,
heat release and smoke density from given that all other parameters are identical.

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories to this
guidance, grouped in this order:

s Methods that are acceptable and can be used as shown (Attachment 2, Part 1).
+ Methods that are expected to be acceptable but require test data to support them
(Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the aerospace industry. Items 6 have been reviewed by the industry team and are
submitting the following concurrence, justification and proposal.

Revision — B, dated 2011-NOWV T 5
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2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

During an industry meeting on 24 September 2009 in Huntington Beach, CA, and the FAA
Materials Fire Test Working Group meeting on 21 October 2009 in Atlantic City, NJ, the
following individuals have volunteered to form the industry team for this reference item:

2.1 TEAM LEADER

» Spencer, Martin (MarlinEngineering)

2.2 SUPPORT TEAM

+ Michael Jensen (The Boeing Company)

s Pacher, Mary O. (The Boeing Company)

+ Klaus Boesser (SELL)

+ Scott Campbell (C&D Zodiac)

This list is by no means final, but represents a snapshot of the currently active industry
participants. Additional remarks, suggestions, corrections and contributions from other
individuals are very much encouraged.
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
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3 PROJECT DEFINITION

3.1 CURRENT PROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on 20 August, 2009,

3.1.1 REFERENCE ITEM #11

Attachment 2, Part 2, reference item #11, Backside Decorative, reads as follows:

Part 2, methods of compliance that require supporting data

Reference Feature / 25.853(a)Bunsen BUMMer | 25.853(d) Heat Release and Smoke Test
Number Construction Requirements/Similarity Requirements/Similarity
Test of a panel with a
Backside backside decorative Test of a panel with a backside decorative
11 . substantiates a panel with a substantiates a panel with a backside that
decorative . .
backside that has no has no decorative
decorative

Figure 1: Attachment 2, Part 2, Reference Item #11

3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of terms “should be provided so that confusion between different parties over
their meaning shall be avoided. The industry task group sees the definition of significant key
terms and their consistent use throughout the policy as a joint effort between the FAA and
industry. Once these key terms have been defined, they should be listed in the policy memo and
used consistently throughout the document.

Deccrative - for the purpose of this MOC the term “decorative” implies any finish applied to the
back of a panel e.g. paint, Decorative Tedlar Laminates (DTL), co-cured bondable Tedlar.
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

4 VALIDATION OF INDUSTRY PRACTICE

4.1 INDUSTRY PROPOSAL DISCUSSION

The use of the Item #11 MOC has been grouped by the FAA into Part 2 for 14 CFR 25.853(a)
and (d). As such both require supporting data.

42 PROPQOSED STANDARD TO MEET
+ Proposed MOC defined attachment 2, Part 2, reference item #11 is acceptable.

5 DATATTANALYSIS

5.1 EXISTING TEST DATA

No existing test data will used in support of this proposal therefore new test data will be
generated.

52 NEWTEST DATA

Test samples will manufactured using .250" thick 3.0 # Nomex honeycomb core with a 1 ply
phenolic face sheet each side. Various decorative finishes will then be applied to one side.
Each construction will be tested for vertical ignition, heat release and smoke density. A
minimum of 3 samples will be tested in each set.

Test

Construction
Sample

THERMOPLASTIC DECORATIVE
------------- ADHESIVE
FACE SHEET

250" 3.0 pof NOMEX HONEYCOMB CORE

FACE SHEET

THERMOPLASTIC DECORATIVE
------------- ADHESIVE
FACE SHEET

2 250" 3.0 pcf NOMEX HONEYCOME CORE

FACE SHEET
""""""" ADHESIVE
THERMOPLASTIC DECORATIVE

THERMOPLASTIC DECORATIVE
------------- ADHESIVE
FACE SHEET

3 250" 3.0 pcf NOMEX HONEY COMB CCRE

FACE SHEET
FCOIL BACKED DECORATIVE

Revision — B, dated 2011-NOWV T 3
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THERMOPLASTIC DECORATIVE
------------- ADHESIVE
FACE SHEET

250" 3.0 pcf NOMEX HONEY COMB CCRE

FACE SHEET
FIBER REINFORCED DECORATIVE

THERMOPLASTIC DECORATIVE
FACE SHEET

250" 3.0 pcf NOMEX HONEYCOMB CORE

FACE SHEET
PAINT

THERMOPLASTIC DECORATIVE
------------- ADHESIVE
FACE SHEET

250" 3.0 pcf NOMEX HONEY COMB CCRE

FACE SHEET
BOMNDABLE TEDLAR

All testing was conducted at Heath Tecna to avoid any inter laboratory issues. All items except
item 3 (backed with décor containing aluminum foil} were manufactured and tested. This type of
décor was not available at the time of testing.

A summary of the test results are shown in the table on the next page. Individual heat release
and smoke graphs are included in Appendix A.
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K-10




HEATHTECNA

AIRCRAFT INTERINR S0LUTIONS

FLAMMABILITY TEST RESULTS

MOC Part 2 Item #11
Backside Decorative

Ignition

Heat Release

M| Number Fart Description Material Identification (Bun Lagtvexsnaass
Timadrip T -2 ) (MealdZ min. Tatal)
+
50200 Ak 21510011 DCCORATIVE I
||||||||||||| SCOICHWELD 10 AL HESNE w% nrd
————  {M3B1-002-1-23 FACE 34EZT A
wibzaont | PECORATIVE ONE SIDE 300
(TEST SAMPLE 1) ZEN FME RA-T11-3-1-30 SORF
I3 B1-002-1-23 FACE 5 12T 310,01 oo
+
AN T2-00 AR T 1R NFCORATIVE
mmmmmmmmmmmm— 5COT] WELD 10 ACHCS R
IW5 B1-002-1-23 FACE 5
DECORATIVE TWO SIDES o Lhae E o -
MID2S-001 | e A MPLE 2) _”_H_“_E“_“_“_“_H_“_E“_H_“_“_“_“E“_ ZE0 FME B3 21141 30 SORE
———————————————— MR RIMN-73 FACF 34FST
mmmmmmmmmm—m= 5COTE WELD 10 ACHESRT 3
5§ L2000 &k 21510011 DCCORATIVE
+
AN T2-00 AR Z 1618 D17 DFCORATIVE 81
DECCORATIVE ONE SIDE GLASS E TE
FIBER REINFORC ED AN BLOUL -0 FACE S4E=] 75
M1023-008 | DECORATIVE WITH PSA oy - - 91
ZE0 FME B3 21141 30 SORE
ADHESIYE DNE SIDE , T
(TEST SAMPLE 4) M3 RN "33 FACF 34F =T
SSAEE SCIINCL_CTR AL 7RIM LV TS
+
AN T2-00 AR Z IR 0T DFCORATIVE 374452 TE
5 38 R45 5 173
DECORATIVE ONE SIDE PAINT 113
M1024-001 | ONE SIDE . 84
(TEST SAMPLE 5) 3F Z45 R 175
3T BIES 108
+
M3 G2 00" ARZ1E 18011 DECIRATIVE
||||||||||||| SCOTCHWFIN 1D ATHFRIFE
DECORATIVE OME SIDE B1-002-1-23 PACE 5 10T
M1025001 | BONDABLE TEDLAR ONE SIDE _ _ e e
Sl RIS B2 01312310 S URE
(TEST SAMPLE 6) ,

43 B1-002-1-23 FACE 3HE=T
TIN2DBES TEDLAR

¥K.0/45.2

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”
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53 ANALYSIS OF NEW TEST DATA

The .25” thick honeycomb panel with 1 ply each side of phenolic fiberglass represents a
worse-case heat release and smoke configuration for back side decoratives to be
consumed during the test. Test sample 1 represents a panel with a nominal non-reinforced
decorative laminate on the test side without any backside treatment. Test samples 2, 4, 5
and 6 add different types of decorative to the backside. Each configuration with a backside
decorative showed to be the same (considering OSU and smoke scatter band) or worse
than Test sample 1 (no backside decorative). Test sample 4 did have an average OSU
total 8 points below Test sample 1, but well within the range of data and standard
deviations shown in the charts on page 12.

The OSU standard deviations noted in the charts below (pg 12) indicate for normal
distribution that 1 Standard deviation represents +/- 2 to 4.7 and 2 standard deviations +/- 4
1o 8.4 from the mean average. (Note that the smoke average for Test sample 1 would be
74 without the 1% result).

The chart below illustrates the trend (Note- Sample 1 smoke average calculated without
test result #1)

Backside Decorative Comparison

120.0

100.0
w
a
=2
g 80.0
1]
Q
©
& 600 n . : d . iy |E m Peak HRR
w
w
g = Total HR
-}
e — Smoke Ds
"
| Il

M1022-001 M1023-001 M1023-003 M1024-001 M1025-001
(TestSample 1) (TestSample 2) (TestSample 4) (TestSample 5) (TestSample 6)
The next charts show the range of data and Standard Deviations.
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HRR Peak Range
45
40 1
35
2 30
: .
H
; 20
% 15
10
5
0
M1022-001 M1023-001 M1023-003 M1024-001 M1025-001
STDEV 2.4 1.0 3.7 21 33
HRR Total Range
60 60

50 50

|
40 J
30 - 30
20 - 20
10 10
0 -0

M1022-001 M1023-001 M1023-003 M1024-001 M1025-001

HRR Total Values

STDEV 3.4 1.6 4.3 3.2 47
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Smoke Data Range
140 140
120 + 120
100 100
g 80 - 80
4
a
< 60 60
£
v
40 40
20 - 20
0 0
M1022-001 M1023-001 M1023-003 M1024-001 M1025-001
STDEV 321 12.9 7.0 19.8 15.1

6 CONCLUSION

The data provided shows that panels tested with a backside deccrative (decorative
laminate, paint, or thin film Tedlar) substantiates panels without a backside decorative.

7 ABBREVIATIONS

FAA = Federal Aviation Administration
MOC = Methods of Compliance
CFR = Code of Federal Regulations

8 REFERENCES

[1 Gardlin, Jeff, FAA Memorandum, ANM-115-09-XXX, Policy Statement on Flammability
Testing of Interior Materials, Department of Transportation, Federal Aviation
Administration, August 2009.
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APPENDIX A
DATA & GRAPHS
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ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

o TEST PLAN # [ TEST SPECIMEN ID #
BUNSEN BURNER TEST DATA SHEET { jon FaRT 2 fren: 11 1025001
MANUFACTURER: | MATERIAL DESCRIPTION: ' )
HEATH TECNA
TEST LQCATION: TEST DATE: TESTED BY: WITNESSED BY:!
HEATH TECNA, BELLINGHAM 10/20/11 T. Rochon
CCNDITIONING: T FLANME TEMP:
MIMIMUM 24 HRS AT 70° £ 5° F, 50% + 6% RELATIVE HUMIDITY 1556° F
TEST METHOD TEST REQUIREMENTS (MAX. AVERAGE)
FAR/JAR PART 25, APPENDIX F, PART | ) o m
Burn \ : " Flame Afrar
(‘3{:;; Test Type Longth | Eelinguish | Exlinguish | BunBate | ponpation | glow
F1 G0 g6 hanllion Vertical Test a0 e 16.0 56, 1.0 Bag.
[L] ] F2 [ 2 sestanition Vertica Test S0lenes | tmasee | fase. -
(1| Fa3_| 5 secgriion Horzontal Test 2.5 Incivimin - 25 InMa, N
| | F4 | 15 sac Ignition Horlzomal Test 4 inch/min @ nea |- -
(1] F5 [ 30 secignidon - 46 Degree V5.0 Sec. - THoNE | meose
F& | 30 seq lgnltion -- B0 Dograa i 48 Inches 0.0 8er. LN -
TEST RESULTS SKETCH
Samge | Bum | Flame | Ddp | Bum ;i:::_’ After | Test
# Length | Exling | Exling Rata ttation Glow | Dlreclon
i .3 8.0 M.D. z HAS Dz-cm-msza.ma 0 DECORATH/E
------------- SCOTCHWELD {0 A8
2 3.1 0.0 M.O. e WS D001 -2‘3 F.'\GFIIEESEI;{ZFI'ET
3 30 o0 b ND. MHMHM (P50 HMS BLAM-A+4.5.0 CORE
[ ———————~——— M8 B1-002-1-28 FACE SHEET
AVG 3.1 0.0 1]
*TEST SIBE
PASS FAIL [
COMMENTS
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HEATH 7 =0RIA
* ATRCRAFT INTERIIR SOLUTIGNS
TEST PLAN # TEST SPECIMEN ID #
HEAT RELEASE TEST DATA SHEET | wmoc RART 2 ITEM 11 M1022.001
MANUFACTURER: MATERIAL DESCRIPTION: -
HEATH TECNA
TEST LOCATION: TEST DATE: TESTED BY: ” WITNESSED BY:
HEATH TECMA, BELLINGHAM 10/18/11 T. Rochon
‘CONDITIONING: CALIBRATION FACTOR: | HEAT FLUX:
MINIMUM 24 HRS AT 70° + 5° F, 50% £ 5% RELATIVE HUMIDITY 0.2498 RW/mY 2.48 Wien?’
TEST METHOB SKETCH
FAR/JAR PART 25, APPENRIXF, FART IV o
TEST REQUIREMENTS (MAX. AVERAGE)
PEAK HEAT RELEASE RATE P
DURING 5.0 MINUTE PERIOD 86.0 km
TOTAL HEAT RELEASE AFTER o
2.6 MBJUTES B5.0 kW » min./m
TEST RESULTS .
2 min Total Time lo Peak ———————————— M5 D2.001-MN21E-16.010 DECORATIVE
snoer | Peak (Kwfm®y [ ST EEL ) THIBEBEEER e SCOTCHWELE 10 ADH
e eal (<Wim') {kW « min.fn") Value (s) o NS Bi00 B PACE SteET
1 27.6 33.3 b1 I}]ﬂm 2607 HIAS §3-061-4-1-54 GORE
2 31.7 42.9 51 e HM$ B1.021.28 FACE SHEET
3 i 39.2 7_____83 | %TEST THIS SURFAGE FOR HEAT RELEASE
4 33.4 40.1 70
5 318 427 74
AVG 30.5 39.5 66
PASS 9 FAIL [}
OBSERVATIONS
SAGGING YES [] NO DELAMINATION YES [] NG
MELTING YES [] NO [ QTHER BEHAVIOR YES [ NO &
COMMENTS
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Part 2, Reference ltem #11, "Backside Decorative”

Reporl produced with the Firs Testing 'Technofogy GSUCals software page |
OSUCalc Test Report
T.aboratory : HEATH TECNA
Sample description: M1022-001-1
Thickness (mm) 6.5
Density (kg/m™) 1
Surface arga (m?) : 0.02323
Number of tests ;1 test performed on 18 Qctaber 2011
File name P CAQSUCALTWDA TAVI1100143.C5V
HRR Results
Specimen#  Peak HRE (kW/m®)  Timeto peak HRR(s) 2-min THR &W-miw/m?) '
1 27.6 5t 333
{THR ealeulation ignores all nogative heat refease rates)
304
P
25 Il ,-1-'14'\
Py g
] e,
20 |
/ \
a ! g
- E 154 i LY
§ 10 ‘!‘\r\“_n \\ an P . oy .
T J L T S i Vo
5 : /‘ o s - R
a 5‘:‘(/
¥
_5'L.. P I e T T . S
o 20 60 a0 120 150 180 210 240 270 Joo
Time {8}

These results refuie only to the bebaviour of the specinens of the product wader the purticular conditions of the test; they are ot

intemled 10 b the sofe criterion lar assessing the poteniial ire hazard of the product i use.
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ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

Reporl produced with the Fire Testing Technology USUCalc software pue |

OSUCalc Test Report

1sboratary HEATH TECNA

Sample deseription: M1022-001-2

Thickness (mm) . 6.5

Pensity (kgim*) 1

Surface area (m?y : 0.02323

Number of tests L lesi performed on 18 October 2011

File name : CAOSUCALC\DATAMI100144.C8V

HRIX Resules

Specimen#  Peak HRR (kW/m%  Timsto peck HRR (8) 2-min THR (kW min/n}
l P 51 42.1

(‘PRI calculation ignares all negative heat release rates)

10 i AR

HRR (KW/m?)
>
Ll

- - T s v . e
0 30 60 -4} 120 150 180 210 240 270 300
: Time (s) ’

.

These resuits relute oniy ta the behaviour of the specimens of the product under the particular ¢onditions of the test; they are not
ntended to be the sele criterion [ur assessing the pelential fire hazard of the produst in use.
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Fepoot produred with the b ‘tosking Teshielogy OSUCale software pige 1
OSUCalc Test Report
Laboratory : HEATH TECNA
Sample description: M1022-001-3
Thicknzss (mm) 6.5
Density (km?®) 1
Surface avea (m?) : (h02323
MNumber of tests 1 1est performed on 18 October 2011
File namea : CHOSUCALCADATAM 1100145.C8V
HRR Results
Specimen#  Peak HRR (kW/m®)  Time to peak HRR (5) 2-min THR {kW-min/m?)
1 27.7 a2 352
(THIt caleulation ignores alf negative heat ieleasc rates)
30,
] }f\“\
25] . A
] b W f LN
\ 207 || \I {i ~ \_\.
"&"‘ ! J \"\.i'{ | '.\..; N
Es] | N
E A '\l\ A
T i ‘\
10 / v |\ I e
LAV Tl Nty
% | i : o i !
5 )
II
|
0y |
W
s e — R,
Q 30 60 )] 120 150 180 210 240 270 300
' Time {s)

These resufts relate ondy to fhe behaviour of the spegimens of the product under the perticulse vondilions of the test; ey are tot
isttended to be the sole eriterinn for assessing the potestial fire hazard of the preduct in use.
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Part 2, Reference ltem #11, "Backside Decorative”

Repart pmduced with the Fire Testing Technalogy OSUCAl softwars page b
OSUCale Test Report
Laboratoty : HEATH TECNA
Sample description: M1022-D01-4
Thickness (mm)  :6.5
Density (kgfm%)  :1
Surfacc.arca (in?) @ 0.02323
Number of tesls ¥ test performed 6n 18 Getober 2011
File namic : CAOSUCALCDATAM 1100146.CSV
HRR Results
Specimen# | Peak HRR (KWim2)  Time to peak HER (3) 2-min TIOR (kW-min/m?)
1 33.4 T 40.1
{THR calculaliqn ignores alt negative heat releaso ratos)
36
A n\
%
30 o o
VRSN
Lo2s / A
&é" 20 "’lﬂ \\-"‘-;__\ N
s | . 4
£ 15, i (f N\
= 4 Y
¥ 10 [ . ‘~ pFT A
T ol N ST ’
5/
H !
- /
-51" — T S A A RS —— v v :
a 30 60 :1i] 120 150 180 210 240 270 300
Time {s)

These results rebute onby to the bebaviour of the specitniens of the produet under the parkicutar conditions of iha test; they are nof
iniended 1o be the selo eriterion for ussessing the potentiul Eire huédld of the preduct in 1se,
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Report produced with the Fire Testing Technology O8UCale software page
OSUCalc Test Report
Lahoratory ~ HEATH TECNA
Sample description; M1022-001-5
Thickness (mm) : 6.5
Density (ke/m* @ 1
Surface area (m?) 1 0.02323
Number of lests 1 1 1est performed on 18 Oclober 2011
File name t CANOSUCALCA\DATANM1100147.C5V
HRR Results
Specimen#  Peak HRR (kW/m?)  Time to peak HRR (s) 2-min THR (KW-min/m?)
t 39 74 42,7
(TR caleulation ignores all negalive heat reloase rales)
35 .
30° ‘ V_./'ﬁ”\f\‘l
: . ; bl ™y
25 ."NI \L_‘
: J W
- H Iy Y
E 2 / e,
| | a0 ;
14 } "’ kY J E R ~ hod A
£ S
5~ I|H
Otr ’ .
Kl
5 - T T - T T T T -
a . 30 60 90 120 150 180 2140 240 270 300
Time (8)

These resulls relate unly Lo the behaviour of the speeimens of the product under the partieular conditions of ie tesf; (they are not

intended fo be the sote criterion for assessing the potential fite hazard of the produst Iy wse,

AS
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- HEATHTECNA

ARCRAFT INTERIOR SOLUTIONS

TEST PLAN # TEST SPECIMEN ID #
SMOKE DENSITY TEST DATA SHEET | wvoc parT 2 ITem 11 M1022-001
MANUFACTURER: MATERIAL DESCRIPTION:
HEATH TECNA
TEST LOCATION: TTEST DATE: TTESTED BY: WITNESSED BY:
HEATH TECNA, BELLINGHAM 10120/ 1 R. Polly
CONDITIONING: ' HEAT FLUX:
MINIMUM 24 HRS AT 70° & 5 F, 50% + 5% RELATIVE HUMIDITY 2,49 Wiom?
TEST METHQOD SKETCH

FARIJAR PART 25, APPENDIX F, PART V

TEST REQUIREMENTS (MAX. AVERAGE)

MAX Ds DURING 4.0 MINUTE PERIOD <200

TEST RESULTS

Sample # Maximum Ds During 4.0 Minute Period
1 147
2 59
3 77
4__ _ 53
5 28
AVG 89

PASS X FAIL ]

—_— HMS D2-00"-AN215+15.010 OCCORATIVE
————————— SCOTCHWELD 10 ADHESIVE
=MS B1-002-1-26 FACE SHEET

TN - zrveesennraocone

HME B1-002-1-26 FACE SHEET

#TEST THIS SURFACE FOR SMOKE DENSITY

'COMMENTS
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Report produced with the Fire Testing Technology SmoksRox software page |

Smoke Density Chamber Single Specimen Report

Standard t ASTM E 662
Laboratory : Heath Tecna Inc.
Date of test : Oct, 20 2011
Specimen description  : M1022-001

Test name
. File name
Test number in series

. C:\SMOKEBOX\DATAASTMEGG2\11100146.SBA
i

Thickness (mm) 1 6.5
Initial mass (g) : Not Recorded
Final mass (g) : Not Recorded
Mass in drip tray (g) : Not Recorded
Mass loss (g) :
Mass lose (%) -
Test mode : Flaming
Test duration r 4 minutes (240 3)
Conditioned? : Yes
Conditioning temp. (°C) : 23
Conditionmg RH (%)  : 50
 Test Results
Maximum speeific oplical densily - . 146.88
Time to maximum specific optical density  : 4 minutes 01 scconds (241 )
Clear heam transmission (%) 1 99.17

Corrected maximum specific aptical density : 146.4

Additional Parameters

Time lo Ds=l16.

Smake obscuration index

Comimnents:
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Report produced with the Tire Testing Technalogy SmokeBox software nage 3

Specific Optical Density Graph
160
140-
120-
100° "

80

Ds

60
“a0!
20
0--f--""' JE— o .

0 30 60 a0 120 150 180 210 2;10 270 300
Time (s)

Test name
liile name : CASMOKEBOX\DATA\ASTMEG62\11100146.5BA

Tabulated Results

Time (s) T (%) Ds

a 100.0 00
30 93.0 3.764
1] 79.3 1327
90 55.5 33.74
120 30.9 67.4
150 16.9 101.9
180 11.8 122.6
210 532 126.1
240 7.74 146.7
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Report preduced with the Fire Testing Technelogy SmokeHox soltwars

Smoke Density Chamber Single Specimen Report

. Standard : ASTM E 662
Laboratory : Heath Teena Inc.
Date of test :Qct. 202011
Specimen description  : M1022-001
Test name :
File name : CASMOKEBOX\DATA\ASTMEGG2\11100147. SBA
Test number in series 2
Thickness (mm)} (6.5
Initial mass (g) : Not Recorded
Final mass (g) : Not Recorded
Mass in drip tray (g) : Nat Recorded
Mass loss (g) :
Mass loss (%)

. Test mode » [Tlaming
Test duration 4 minutes (240 s5)
Conditioned? » Yes
Conditioning temp. (°C) : 23
Conditioning RH (%)  : S0
Test Results
Maximum specific aptical density 0 59.37 .
Time to maximum specific oplical densily - : 4 minutes 01 scconds (241 s)
Clear beam transmission (%) ; 98.96

Corrected maximum specific optical density : 58.77

Additional Parameters

Time to Ds=16
Smoke ohscuration index

Comments:
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Report praduced with the Fire Testing Technolugy SmokeBox sollware

Specific Optical Density Graph
60

50
40

30-

Ds

20
10

—— —— e
0 30 60 0 120 150 180 210 240 270

Time (s)

Test name
File name : CASMOKEBOX\DATA\ASTMEGG2411100147.SBA

Tabulated Results

! Time (s} T (%) Ds
a 0.0 0.0
30 86.1 8.602
b0 65.5 21.45
90 8.4 30.82
120 a0.1 3957
150 44.7 46.11
180 41 5112
210 3581 3537
240 35.0 59.21
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Repove procuced wilh the Fire Testing Technology SmokeDox software

Smoke Density Chamber Single Specimen Report

Standard : ASTM B 662
Lahoratory : Heath Tecna Inc.
Date of test 1 Oct. 20 2011
Speeimen desceription 1 M1022-001
Test name :
File name : CASMOKEBOX'\DATA\ASTMEG662111100148.SBA
Test number in series 3
Thickness (mm) 1 6.5
Initial mass (g) : Not Recorded
Final mass (g) : Not Recorded

" Mass in drip tray (g) : Not Recorded
Mass loss (g) :
Mass loss (%)
Test made : Flaming
Test duration + 4 minutes (2440 5)
Conditioned? :Yes
Conditioning temp. {°C) : 23
Conditioning RH (%) @50
T'est Results

Maximum specific optical density
Time to maximum specific optical density
Clear beam transmission (%)

1 76.59
. 4 minutes 01 seconds (241 s)
19927

Corrected maximum specific optical density : 76.17

Additional Parameters

Time to Ds=16
Smoke obscuration index

Comments:

Revision — B, dated 2011-NOWV T

¢ 1 minutes 09 seconds (69 s)
LN
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ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Repurt produced witl: he Fire Tesling Technology SmokeBox sollware puge 3

Specific Optical Density Graph
80+
601

50

Ds

401
20|

20 |

10

T — . T
0 3o 60 90 120 150 180 210 240 270 300
Time {s)

Test name
File name : CASMOKEBOX\DATA\ASTME662\ 1100148 .5BA

Tabulated Results

T'ime (3) T (Ya) Ds

o 100.0 0.0
30 9Z2.% 4,269
60 792 13.35
90 o4 25.62
120 536 357
150 40.8 f 5144
180 329 63.79
210 28.8 71.26
240 264 76.38
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

Report praduced wilh the Fire Testing Technology SmekeBes software

page |

Smoke Density Chamber Single Specimen Report

Standard
l.aboratory
Dhate of test

Specimen description
Test name
File name
. Tcst number in scries

Thickness (tm)
Initial mass (g)
Final mass (g)

Mass in drip tray (g)
Mass loss (g)

Mass loss (%)

Test mode
Test duration
Conditioned?

Conditioning temp. (°C) :
50

Conditioning RH (%)

Test Results

* Maximum specific optical density
Time (o maximum specific optical density
Clear beam lransmission (%)

1 6.5

: Not Recorded
: Not Recorded
: Mot Recorded

: ASTM E 662
: Heath Tecna Inc.
: Oct, 20 2011

: M1022-001

C:ASMOKEBOX\DATA'\ASTMEG62\11100149.SBA
12 )

: Flaming
t 4 minules (240 5)
tYes

23

1 63.14
4 minutes 01 seconds (241 s)
D 9882

Corrected maximum specific optical density : 62.46

Additional Parameters

Time to Ds=16

Smoke obscuration index

Comments:

Revision — B, dated 2011-NOWV T

: 1 minutes 08 seconds {68 s)
(118
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Report produced with 1he Fire Testing Techuolugy SmokeBux snftware

Specific Optical Density Graph

70

60+

50

40

Ds

30

10

0 30 60 80 120

Test name :

File name : C\SMOKEBOX\DATAMASTMEGG2\11100149.SBA

‘Time (s)
0

30

60

90

120

150

180

210

240

Revision — B, dated 2011-NOWV T

Time (s)

——
180

Tabulated Results

T (%) Ds
100.0 0.0
v4 1.37
79.6 13.05
62.8 26.64
50.4 1y.3]
434 4756
389 54.07
35.7 5808
334 62.93

240 270 300
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Part 2, Reference ltem #11, "Backside Decorative”

Repart produced with the Fire Testing Technology SmokeBox software

Smoke Density Chamber Single Specimen Report

Standard
Laboralory
Date of test

* Specimen description

: ASTM E 662
: Heath Tecna Inc.,
1 Qct. 202011

: M1022-001

Test name ;
I'ile name : CASMOKEBOX\DATA\AS TM E662)11100150.SBA
Test number in series 1 5
Thickness (mm) 1 6.5
Initial mass (g) : Not Recorded
Final mass (g) : Not Recorded
Mass in drip tray (g)  : Not Recorded
Mass loss (g) :
Mass loss (%)
Test made : Flaming
Test duration : 4 minutes (240 )
Conditioned? :Yes
Conditioning temp. (°C) : 23
" Conditioning RH (%)  : 50
Test Results
Maximum specific optical density 1 98.42
Time to maximum spccific optical density : 4 minutes 01 seconds (241 s)
Clear beam Lransmission {%) . 98.04

Corrected maximum specific optical density : 97.63

Additional Parameters

Time to Ds=16
Smoke obscuration index

Comments:

Revision — B, dated 2011-NOWV T

: 1 minutes 14 secands (74 s)
1256
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Report produeed with the Firs Tesling Technelogy SmokeDox software page 3

Specific Optical Density Graph
100

80-
70

60
50 B
40°
30
20

10]

Ds

‘30 's0 S0 120 150 180 210 240 270 300
Time (s)

Test name
File name : C:A\SMOKEBOXDATA\ASTMEGG2\11100150.5BA

Tabulated Results

Time (s} T (%) Ds

0 100,0 0.0
30 96.1 2,252
60 83 10,71
a0 66,5 2312
120 48.6 - 41,39
150 299 527
180 77 735
210 211 89.23
240 18 98.26
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ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

. TEST PLAN # TEST SPECHVEN D #
BUNSEN BURNER TEST DATA SHEET f MO PART 2 ITEM 11 oan et
MANUFACTURER: MATERIAL DESCRIPTION:
HEATH TECNA
TEST LOCATION: TEST DATE: TESTED BY: WITNESSED BY:
HEATH TEGNA, BELLINGHAM 102011 T. Rochen
 CORDITIONING: FLAME TEMP:
MIMIMUM 24 HRS AT 70° £ 5° F, 50% + 5% RELATIVE HUMIDITY 15600 F
TEST METHOD TEST REQUIREMENTS (MAX. AVERAGE)
B FARIAR PART 25, APPENDIX F, PART | T R
. Burn Exlingulsh Eklinﬂiish Bumi Pale Flame Alter
ggj; Test Typs Length Tite T Pencieatian Bow
F1 @f} sac ignition Vartical Testv B Hrinches 150 See, 3.0 Hee
[ 1| F2 | 12 secigriion Vortical Tesi 20inches | 150 Sec. Sirfeq. .
[1] F3 | 15 soc Igeition Hodzental Test 2.5 inchinin . o . 2.1 [nJWin,
] F4 15 e Ignition Horzonta! Teat 4 inchimin 3 - - 4.0 1.8 -
: F& 30 sec Igeftion — 45 Dearee - 160 Sez. - i NONE 4 Sec.
1| F8 [ 30seclankion - 60 Degiee Bilghss | 300 Sex .0 o, .
TEST RESULTS SKETCH
samg= | Bum | Flame | Drip B ;‘:;f: After Test
# Length | Exling | Exing Rate kration Glow | Direction
s »
9 3.0 0.4 | ND. ———————————— K5 D2-00-ANFIE-18.010 DECORNTIVE
[P R A N Al SCEOTCHWELD 10 ADNESIVE
P P a0 | ND —————e————— M3 B1-002-1-26 FAGE SHEET
. MEMMM 250" IMS B3-001-4-1-5.0 CORE
3 28 06 | ND. e —_— gg.s B1-002-1-23 FACE SHEET
PP S P R S R R A B L D b b ] CTCHWELD 10 ADIHESIVE
AVG. i 2.8 0.0 0 ———————————  HMS DZ—UU1-AN21$-H’1!OISDWI;:EOORATIVE
FASS FAIL O] *TEST SIDE
COMMENTS o
Revision — B, dated 2011-NOWV T AZ0
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Part 2, Reference ltem #11, "Backside Decorative”

HEATH TECRA

AIRCRAFT INTER|QR SOLUFIONS

HEAT RELEASE TEST DATA SHEET

TEST PLAN F

MGCC PART 2 ITEM 11

TEST SPECIMEN ID #
M1023-001

MANUFACTURER:
HEATH TECNA

MATERIAL DESGRIPTION:

| TEST LOCATION:

HEATH TECNA, BELLINGHANM

TEST PATE;

TESTED BY:

T. Rochan

“WITNESSED BY:

CONDITIONING:

MINBAUM 24 HRS AT 70° £ 5° F, 50% + 6% RELATIVE HUMIDITY

CALIERATION FACTOR:
0.2498 kWimYy

HEAT FLUX:
3,46 Wiom?

TEST METHOD

SKETCH

FARIAR PART 25, AFPENDIX F, PART IV

TEST REQUIREMENTS (MAX. AVERAGE)

PEAK HEAT RELEASE RATE
PURING 5.0 MINUTE PERIOD

65.0 KWin®

EASE AFTER

Revision — B, dated 2011-NOWV T

Ea N y=and 86.0 KW » min.m?
TEST RESULTS *
\ eyt [ LS o RGO
sanesw | Peak (KW/m”) {kifm ‘Tn'TnO;a] 3 T"G:;:J{; i’:)ak | B1-002-1-20 FACE SHEET
- u
1 296 34 I?' 3 46 ﬂﬂﬂm SIS B-AD1-4%-5.0 CORR
: . - IS B1.002.1.28 FACE $HEET
2 323 389 69 | TTTmmommm--- SCOTCHWELD 10 ADHESIVE
——— WS BR-C0T-AME148-18.010 DECORATIVE
% 320 381 65
4 8 388 45 *TEST THIS SURFAGE FOR HEAT RELEASE
5 310 38.2 66
AVG 313 377 589
pass K FALE]
OBSERVATIONS
SAGGING YES [] NO [ DELAMINATION YES [] NO X
MELTING YES [ ] NO [ OTHER BEHAVIOR YES [JNO K
COMMENTS
A1
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Tieport praduced with the ite Festing Technology O5UCsle software page b
OSUCalec Test Report
Laboratory 1 HEATH TECNA
Sample deseription: M1023-001-1
Thickness (mmy 72
Density (kg/m') 1
Surface arca (m?) : 0.02323
Number of tesls 1 test performed on 18 Octeber 2011
File name C CNOSUCALC\DATANM1100148.C8V
HRR Results
Specimen # Peak IIRR {(kW/m?  Time (o pesk HRR {s) 2-min THR (xW-min/m?) '
| 29.6 45 347
{VHR valeulation ignores all negative heat release rates)
30 A
H 5
25 S
; IJ B " . N ﬁ"-t
S BNV
1 ! o bl L
o , - Vs
£ j S
g A \ paavesl
e 10 i v AoA
& f‘ . LA
x ! Ja
5 f
Al
,5 :_,_.,..., | e e L eme——————— - s . o . N
9 30 60 90 120 150 180 210 240 270 300
Time (s)

These results relale only to the behaviour of the specimens of The product under the particular conditions of the test; they are not
intended to be the sele critetion for assessing the potentlad fire hueurd of the product in use,

A22
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

Wepart predoecd with the Fire Teeting Technolopy OSUCalc software

OSUCalce Test Report

1 aboratory " HBATH TECNA
Sample description: M1023-001-2
Thickness {mm} :7.2

Dengity Ggm®) ;1

Surface area (n*) : 0.02323 )
Numberoftests 1 test performed on 18 Oetober 2011
File name  CADSUCALCDATAM 11001 49.C8V
HRER Resualts
Specimen #  Peak HRR (kW/m?)  Time fo peak HRR {5) 2-min THR (kW-minfm?) .
1 323 D, 38.0
(THR calculation ignores all negative heat release rales)
35
30 ‘ AN
/ A
28| et v g
1 i \l /"{ \\ . -y
o 202 / L SN
E )i v Mo
- H bt .
T g s /
% 10 !
53 ||'
/
of/”
-5 — T T T - T - — T
0 30 60 90 120- 150 180 210 240 270
Time {s)

300

‘Ihese resulls celute unly to the behaviour of the specimens of the praduct under the particular conditions of the test; they are not

intended to b the sale eriterion for assessing the patential firs harard of the product in use,
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

Repart produecd with e Fire Testing Teehnology 03UCalc sottware

OSUCalc Test Report

[ aboratory HEATH TECNA
Sample description : M1023-001-3
Thickness {mm) :7.2

Bensity (kg/im*) 1

Surfacc avea (m?*) ¢ 0.02323
Number of tests ;1 fest performed on 18 October 201

File name ; CAOSUCALC\DATANMLI001S0.C5V

HRIX Resulis

'

Specimen #  Peak IRR (W)
| 32.0 65 381
(VBR galculation ignores all negative heal relzase rates)
35,
30° 7
; F
26- AN PN
3 ! AN /L’(u I """‘.,\ o
o 20 ! S TN
£ o ) e A i
Z 5 / O T
5 i AW
¢ .
gn !
§1 |’II
- ]
P
g-
i/
o 30 60 2 14) 120 150 180 210 240 270
Time (s)

4

Time to peak IRR. (8) 2-min THR (kW -min/in?)

page 1

—
300

These results relate only 1o the behaviowr of the speeimens af the product under fhe particutar conditions of the test; they are nat

intended to be the sote criterion for assessing the potential fire hazard of the product in wee,
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FAA Memorandum
Part 2, Reference ltem #11, "Backside Decorative”

Report preduced with the Fire Testing Technotogy 0SUCale software

OSUCale Test Report

Laboratory :HEATH TECNA

Sample description: M1023-001-4
Thickness (mm) 7.2
1

Density (kgim®)
Surface arca (m?) ; 0,02323
: 1 test performed en 18 QOctober 2011

Number of tests
Hile name ONOSUCALCADATAV T160151.C8V
HRR Results

Pegk HRR (kWim?)
31.8

Specimen #
48

1
(THR.calculation ignores all negative heal release rates)

33

HRR {(KW/m?)

AP ,.,..,_,12,0‘_
Time ()

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Time (@ peak HRR {s) 2-min THR (kW-min/m*)

38.8

page 1

300

20 2c 270

These results relate only te the behaviour of the specimens of the product under the partionlar conditions of the fest; they are not

intended to be the sole eriterion for assessing the potential {ire hazped of the product in use,

Revision — B, dated 2011-NOWV T
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Repart produced with the Fire Testing Technalogy OSECale saftware

OSUCalc Test Report

Laboratory :HEATH TECNA
Sample description; M1023-001-5
Thickness {mm) :7.2
Densitly (kgim?) 1
Surface area (M%) ' ; 0,.02323
Number of tests ~ © 1 test perfarmed on 18 Octoher 2011
Hile name  CMOSUCALC\DATANV 1100152.C8V

HRR Resuits

pagc |

Time fo peak HRR (s} 2-min THR (kW min/m?}

Specimen #
td 310

{THR. caleulation ignores all negative heat velease rafes)

35
304 !
. r’ oay

[
« 2
Tm——
J
2
=

HRR (kWfm?}
2 =
>
2

f
180 210

: &0 90 120 150
Time (8)

Peak HRR {lkkW/m?)
66 382

T
240

270 300

These results redate only 1a the behaviour of the spesimens of the prarduet under the particular conditions ol the test; they ure not

inended fo be the sole eriterion for assessing the polential fire haeard of the product in use.

1
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

HEATHTECNA

ATRCRAFT INTERIGR SOLUFIONS

TEST PLAN # [ TEST SPECIMENID #
SMOKE DENSITY TEST DATA SHEET | 1icc pART 2 ITem 11 k M1023-004
MANUFACTURER: MATERIAL DESCRIPTION:
HEATH TECNA
TEST LOCATION: TEST DATE; TESTED BY: WITNESSED BY:
HEATH TECNA, BELLINGHAM 10/21/11 R. Polly .
CONDITIONING: HEAT FLUX; .
MINIMUM 24 HR3 AT 70° £ 5° F, 50% + 5% RELATIVE HUMIDITY 2.48 Wiem®
TEST METHOD SKETCGH
 FARIAR PART 25, APPENDIX F, PART V ‘
TEST REQUIREMENTS (MAX, AVERAGE)
MAX Ds DURING 4.0 MINUTE PERIOD <200
TEST RESULTS ]
— L]
game # Maximum Ds During 4.0 Minute Period T HMS3 02A01-ANZ5-18,018 DECORATIVE
J N e BOOTCHWELD 10 ADHESIVE
9 66 —_—  HMS B#-00}1.2B FACE SHEET
o - 56 [ﬂmm]ﬂ:”ﬂﬂ]mm[m] 260" HWS 83001 4-1-3.0 CORE
—  meme———— HME B1-302-4-28 FACE SHEET
3 s | TTTTmmmmmmoms SCOTCHWELD 10 ADHESIVE
N o T HME DZ00{-ANIH- B0 DECORATIVE
4 84
5 o2 MTEST THIS SURFACE FOR SMOKE DENSITY
AVG 73
PASS FaIL []
COMMENTS
Revision — B, dated 2011-NOWV T AT
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

'
Report produced with the 1fire Testing Tevhnulogy SmokeBox soitware

Smake Density Chamber Single Specimen Report

Standard CASTM B 062
Laboratory ! ITeath Tecna Ine.
Date of test : Oel. 20 2011
Specimen deseription @ M1023-001

Tcst name
Filc name
Test number in series

CASMOKEBOX\DATAWSTMEGG2V 110615 1.SBA
o1

Thickness {mmy} 7.3 ‘

Initial mass (g) : Not Reccrded

Final mass () : Not Recorded

Mass in deip teay (g} : Not Recorded

Mass loss (g) :

Mags loss (%)

Test mode : Flaming .

Test duration 4 minutes (240 5

Conditioned? “Yos

Conditioning terap. (°Ct} : 23

Conditioning RII (%)  :50

Test Results
_ Maximum speeific optical density 166.11
" Tine to maximmun specific optical density  : 4 minutes 01 seconds (241 5)

Clear beam transmission (%2) ' 198,13

Comected maximum speeific optical density @ 65.03

Addifiongl Paramefers

Time lo Ds=16

Smoke obscuralion index

Comments:

Revision — B, dated 2011-NOWV T

: 1 minutes 22 seconds (82 8}
dl2
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Repant praduced with the Fire Tesling ‘'echriology SmokeBox softwan:
3

+ t

Specific Optical Density Graph
70

10
LU . /

a0, P

0 e e

L e e
0 30 60 80 120 150 180 243 240 270

Thrne (5)

Test mwane .
File nae  CASMOKPBOX\DATAVASTMEGG2411100151.8BA

Tabulated Results

Fhg (8) T {%) Ds

0 106.0 - 00

30 97.9 1.226
60 7.6 7.59%
] 0.6 19.96
120 56,9 3235
150 _ 407 4067
180 40 40.89
210 39.8 5278
240 316 66.07

Revision — B, dated 2011-NOWV T
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Repurt prodeced with the Fine Tesung Technology Smakel oy softwane

page |

Smoke Pensity Chamber Single Specimen Report

Standard : ASTM E 662
Laboratory : Heuth Tecna Ine.
Dale of tesl 1 Oct. 202011

© Specivoen description : M1023-001
Test name : :
File name : CASMOKEBOXDATAMSTMEGO2VE1 100152.5BA
Test mumber in series 12
‘[hickness {mm} 073
Tnitial mass {g) : Not Recorded
Final mass (g) : Not Recerded
Mass in dip tray {g) : Mot Recerded
Mass loss () :
Mass lass (%)
Tost mode : Flaming
Test duration s dminwes (240 s)
Conditioned?  Yes
Conditioning temp. (°C) : 23

" Gonditioning RH (%)  : 50
Test Resulis

Maximum specific optical densily

Tinie to maximum specific optical density
Clear beamn fransmission (%)

Corrected maximum spoeifie opiical density :

Additional Parameters

Time to Ds=16
Smeke obscuration index

Comments:

Revision — B, dated 2011-NOWV T

155,68
: 3 minutes 59 seconds {239 s)
: 98.08
54.57

(40 s
1182
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Repont praducad with tiie Fire Tusling Teelinology SmokeDox software

Ds

20+

80

50-

40-

304

10

Specific Optical Density Graph

Test name ;

File nune

Revision — B, dated 2011-NOWV T

9%

R

120 150
Time (s)

180

Tabulated Results

Time (s) T (%) Ds

o . 100.0 0.0
30 817 11.61
a0 636 25,95
90 53.2 36,2
120 479 422
£50 45.7 44,85
120 43 18,35
219 40.1 52.43
246 55,59

379

210

: CASMOK EBOXADATAVASTMEG62111100152.5BA

page 3

Ta40 o270 m0e
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

Report produced willt the Hire Teating Technolagy Smsketux soltware

jage

Smoke Density Chamber Single Specimen Report

Standurd  ASTM E 662

" Laboratory : Heath Tecna Inc.
Drate ol test +Qet. 20 2011
Specimen deseriplion  + M1023-001
Test name :

File name

Test numbor in series @3

Thickness {mm) :73

Initial mass (g) : Not Recorded
Final mass (g) : Not Recorded
Mass in drip tray (g) : Not Recorded
Moass loss (g) :

Mass loss (%)

. Test mode : Flaming
Test-duration D4 minuies (240 8)
Comditioned? 1 Yes
Conditioning temp. (°C) : 23
Cenditioning RH (36) 50
Test Results

Maxinum speeific optical density
Time to maxzimum specifie oplical density -
Clear beam: transmissicn (%0}
Corceted maxinmm specific optical density

Additioua] Parameters

Tims to Ds=16
Smoke obseuration ndex

Comments:

Revision — B, dated 2011-NOWV T

6916

: 97.87

1508
:19.9

CNSMOKEBOXDATAMASTMEGOZ2A1100153.5BA.

4 minutes 01 seconds (241 5) '

67.02
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Hepait produced with the Fire Tesling Technology SmokeBox software page 3

Specific Optical Density Graph
70

60

a0 . e

Ds
~,

30 ' .

1w

0 " 30 60 an 120 150 180 210 240 270 360
Time ()

Test name
_ Filename : CASMOKEBOXADATAMVASTMEG62411100153.SBA

Tabulated Results

Time {s) ENLT Ds

4] 140.0 .0
30 93 4146
[ 60.7 20,32
20 336 35.78
120 457 44,84
150 404 51.99
180 154 59.21
210 Az4 4.6
240 0.1 A8.81
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Report produced wirh toe 1ire Tesling Technology SinekeBox sofiwune

Smoke Density Chamber Single Specimen Report

Standard
Laboralory
Daie of (est

Specinen descriplion
Tast name
Filc name
Test number in scrics

Thickness {mm)

. Initial mass (g}
Final mass (g)
Mass in drip tray (g)
Mass loss (g)
Mass loss (%)

Test mode

Test durafion
Conditioned? -
Conditioning ferp. (°C) ©
Conditionig RH (%)

Test Results
Maximum speeific oplical

Time to maximum speciic aplical density
Clear bean transmission (%5}

ASTM E 602
: Heath Tecena Inc,
:Oct. 21 2011

: MI023-G01

CASMOKBEROX\DATANASTMEGOA L 11001 54.88A
:4 '

173

1 Not Recarded
: Nat Recorded
: Not Recorded

» Flaming
s minutes (240 s)
1 Yes

23

: 50

: 83.66
1 4 minutes 01 scconds (241 )
199.03 :

densily

" Correeled maximum specific optical densily @ 83.1

Additional Paramcters

Time {0 Ds=16
Smoke obscuration index

Comments:

Revision — B, dated 2011-NOWV T
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Report produced wilh the ire Teating Technology Smoke[$ox softwans

Ds

Tesl name .
: CASMOKEROXADATANAS 'MEG6211 11001 54.8BA

File name

Revision — B, dated 2011-NOWV T

Specific Optical Density Craph

v .

Time (s)

Tabubated Results

Timg (5} T (%) Ds
0 100.0 o
ki) 99 06019
0 61.4 28
90 36.2 ' 58.22
120 307 a7.69
150 28.6 7181
180 2606 T508
210 248 79.99
240 : 234 £3.35

2 60 9 120 150 180  21¢ 240 270

1
30

A35
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Keport prounced with the Fire Testing Technology SmokeRox software

Smoke Density Chamber Single Specimen Report

Standard CASTM E 662
Laboratory s Heath Teena Ing,
Dale of lest 1 Oet. 21 2011
Specimen degcription 1 M1023-001
" Test name :
File name : CASMOXTEROXDATAVASTMEAGG2A] 1100155.5BA
5

Test nunber in series

Thickness (mm) (7.3
Initial mass {g) : Not Recorded
Tinal mass (g) : Not Recorded
Mass I drip tray () : Not Recorded
Mass loss (g) :
Mass loss (%)
Test mode : Flaming,
Test duration 14 minmtes (240 g)
Conditioned? 1 Yes
Conditioning terp, (°C) : 23

130

. Conditioning RH (3)

Test Results

Maximum specific optical density :91.93
Time to maximuny specifle optical densily ;4 minutes 01 seconds (241 5)
Clear beam transmission ($6) :09.01

Corrected maximum specific aptical density - 91.36

Addifional Parameters

Time to Ds=16

Simoke obscuration index

Comments:;

Revision — B, dated 2011-NOWV T
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
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Report pradduecd wille the Fire Testing Technology SmokeBex software page 3

Specitic Optical Density Graph
190
90 . | -
. e et
70{
60 P

40 e
T30 i
204 /

10 S

Dl e | v - T T 1
0 30 60 sb 120 150 180 210 240 274 30
Time (s)

Test name
Filename C:\SMOKEBOX\DATA\ASTMEGGZUl 100155.5BA

Tabulated Results

Time () T (%) 5]

0 100.0 0.0
n . 812 119
o0 44.1 456,95
a0 08 67.52
120 25 77.25
130 244 80,31
150 23 24.15
216 213 83.79
240 202 91.83

Revision — B, dated 2011-NOWV T A3T
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

BUNSEN BURNER TEST DATA SHEET

TEST SPECIMEN [D #
M1023-003

TEST PLAN #
MOG PART 2 ITEM 11

MATERIAL DESCRIPTION:;

‘MANUFAGTURER:

HEATH TECNA

TEST LOCATION: TEST DATE:
HEATH TECHA, BELLINGHAM 10720111

TESTED BY:
T. Rochon

WITNESSED BY:

CONDITIONING:
MINIFMUM 24 HRS AT 70" + 5° F, 50% - 5% RELATIVE HUMIDITY

FLAME TEMP:
1550° F

TEST METHOD TEST REQUIREMENTS (MAX. AVERAGE)
FAR/AR PART 25, APPENDIX F, PART | oo Finire . H i .
I B it [ = thy:l 3 F
é‘gg; Tost Type Langth "l.:.'.‘"e";" ! "E}'g‘:“h Burn B2l | ppngivatlon Glawr
DA | Fi | 60 seefanition Yartical Tast - Gomer | thosie | aeuom
D i F2 12 sex tgnitlon VYertigal Test 80 tckes 16.0 Sre 51 Boa - -
[1| F3 | 15seclanilon Honzontal Test 2.5 inchimin 2.5 i,
Fd 15 sec Ignillon Horizontal Tesl 4 lachimin 4.0 Inspln. B
L] F5 A0 sar Ignition — 45 Degree R = 15.0 Sec. - HONE 10058,
[ 11 F5 |20 secignition - 60 Degres 30nchzs | A008ss 34 Bec, -
TEST RESULTS SKETCH
samge | Bum § Fawe | oip | Bum | BT Aper | Test
# Length | Exting | Exting Rale . Glow | Diroction
fratign | .
*
1 3.0 00 | ND. HIMS D2-001-4215-16.010 DECORATIVE
————————————— SCOTCHWELD 10 ADHEENE
2 27 00 | nND. ————————————  HM3 B{002-1.25 FACE SHEET
- . . i ——————————————  HM$ B4-002-)-55 FACE BHEET
ave. | 28 0.0 0 55466 SCHNELLER AERTRIM LW
#*#TEST SIDE
PASS FaIL ]
COMMENTS

Revision — B, dated 2011-NOWV T
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

) MIRCRAFT INTERIOR SULUTIONS
TESTPLAN# TEST SPECIMEN ID #
HEAT RELEASE TEST DATA SHEET MOC PART 2 ITEM 11 M1023-003
MANUFACTURER: ) | MATERIAL DESCRIPTION: T
HEATH TECNA -
TEST LOCATION: | TEST DATE: TESTED BY: 'WITNESSED BY:
HEATH TECNA, BELLINGHAM 10/18/11 T. Rochon
CONDITIONING: } CALIBRATION FACTOR: | HEAT FLUX:
MINIMUM 24 HRS AT 70° + 5° F, 50% + 6% RELATIVE HUMIDITY 0.2499 KWimV 3.48 Wiem?
TEST METHOD SKETCH -
FAR/JAR PART 25, APPENDIX F, PART IV |
TEST REQUIREMENTS (MAX. AVERAGE)
PEAIK HEAT RELEASE RATE . 2
DURING 6.0 MINUTE PERIOD B5.0 kW
' TOTAL HEAT RELEASE AFTER "
2.0 MINUTES 85.0 kW « min./m
TEST RESULTS *
I 2min Tolal Time to Peak | ~memmmmoccooo T h L PECORATIVE
ein eak (KW/m’) (KW » min./m® Value (s —————————————— |15 B1002-1-28 FACE SHEET
min.Jm") alue (s)
1 263 20.1 20 | [[UMENMTINIELLEL] oo vssmsoonson come
2 287 298 124 $5300 SCHRELL £ ALWTIOM L
3 334 36.5 63
WTEST THIS SURFACE FOR MEAT RELEASE
4 33.1 ara 112 |
5 23.3 26.3 51 |
AVG 284 M3 74 |
PASS X FAILC]
OBSERVATIONS
SAGGING YES [] NO [X DELAMINATION YES [ NO [
MELTING _ YES (] NO [ OTHER BEHAVIOR YES [ NO [¥]
COMMENTS
Revision — B, dated 2011-NOWV T A39
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

Report produeed wilh he Fire Testing Technolopy OSUCale software
OSUCale Test Report
Laboratory : HEATH TECNA
Sampledescription: M1023-003-1
Thickness (mm) : 6.8
Densily (kg/n®y 11
Surface arca {(m* @ (L.02323
Number of lesis 1 test performed on 18 Ogtober 2011
File name : CAOSUCALCNDATAM 1100133.08V
HRR Results
Specimen ff - Peak IRR (kW/m?®)  Time to peak HRR (s} 2-min THR (KW-min/m?}
1 28.3 20 29.1
{TTIR caleulation ignorcs all nogative heet release vales)
" e
IH
25 i’l\ _
| (“' “\/,-— .
2] |3 for? v
1 ! b ",
- H | Ny i
E 15 ' \.1\Jr--,__.‘r \ / N
. ! | L e
}‘; N N J’/“ Vs e
g 0. v el
AN L
54 .
i
0 |
<f
5
E T v g L e e LR | . o e
4] 30 60 a0 120 150 188 210 240 270 300
Time {s)

These resuits relate anly to the bebuviour of the speeimens of 1he product under the particntar conditions of the test; they are nel
intended e be the sole cxiterion for assessing the potential fire huzurd of (he produet in use.
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

Buport produced with the Fire Testing Technology OS1Calc sollware

OSUCalc Test Report

Laboratory : HEATH TECNA

Sample description: M1023-003-2

Thickness (mm) : 4.8

Density (kg/n¥?) =1

Surface arca (m* @ 0.02323

Numberof feste ;1 test performed on 18 Oclober 2011
File name : CAOSUCALCA\DATANM 1100134.08v

TIRR Resulis

Specimen # © Peak [RR (kW/m™  Time fo peak HRR (5] Z-min THR (kW minfm?}
1 28.7 124 29,8

{TTIR calcutation ipnores all negative heat release ratesy

30
i \\I o ‘\\ K re
25 I ; FEC S
f | p'f A \\ ) ~”
. ! S
20 / \ / ]
| | i DataTAN
o 181 L N
£ | Vo B
E ; Lo
E W N pe I3
o
[
I
-0 S S ‘ . . ‘ . N
0 30 60 a0 120 150 180 210 240 270 300

Time (s)

These resulls refate only to The behaviour of Ihe specimens of ihe producl under the parlicular conditions of tie test; they are not

intended to be the sale criterion for assessing the potential fire buzard of the praduct in use.

Revision — B, dated 2011-NOWV T Ad
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

Report produced with ehe Fire Tusting Technology OSUCake software page L
OSUCalc Test Report
Laboratory : HEATH TECNA
Sample deseription : M1023-083-3
Thickness (mm) 6.8
Bensity (kg/m®) 11
Surface area (m#} ; €.02323
Number of tests  : | test performed on 18 Octobor 2011
File name CAOSUCALC\DATANML1I00135,C8V
. HRR Resxlts
Specimen#  Peak IIRR (kW/m?%)  Time fo peak HRRR (s} 2-min THR (kW min/m?)
1 : 334 03 30.3
(T1IR caloulation ipnorcs all negative heat release rates)
38
1 i
30 PN
: .‘ll \'\ W FENNVN
257: l,." [ AVN ,-'-’f bt LN -
B b s '.V,u\f‘-u\
20 cY (NUIEN
e ; i R,
";E- 15'; .N'. | \'\_ X
=L ‘1 AN W L
5 10 1 [ e ‘
‘I 5 |
I
L] J{»‘J
51"[
A Cre e e
Q 30 80 :h] 120 150 180 210 240 270 300

Time (5)

'_Thcsc reswlts selate only fo the behaviour of the spocimons of the product under the partieular conditions of e (est; they are not
inlended to be the sole eriterion for assessing the potential fire hazard of the peoduct in use,
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

Report produced with the Fire Testing Technelogy OSUCale softwane rage |

OSUCalc Test Report

Laboratory : HEATH TECNA

Sample deseription: M1023-003-4

Thickness fmm)  : 6.8

Density (kg/m® 1

Surface area (m?} : 0.02323

Number of tests © 1 lest performed on 8 October 2011
File name P CAOSUCALC\DATAN 1100136.C8V

HRR Results

Specimen#  Pegk BRR (KW/m®)  Time to peak HRR (5) 2-miin THR (kW minfm?)
| 331 112 373

(IHR calenlation ignores all negative heat release rates}

20 P ] T

HRR. {KWfm*)
o & @

=
=
N

o 3 60 sc 120 150 180 210 240 270 300
Time {s]

]

“These results relate enly o the beliaviour of the apceimens of fhe praduct ueder the particulur conditions of the test; ey are not
intended to be the sole eriterion for assessing the potential fire hagard of the produet in wsc.
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FAA Memorandum _
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Repuorl produced with the i 'i'cs[iug Fuchnslogy OSUCIe software page 1
OSUCalc Test Report
Laboratory . HEATH TECNA
Sample doscription: M1023-003-5
Thickness (mm) :6.8
Density (kgfn®y 1 1
Suvtface arca () 0.02323
Nomber of tosts ;1 test performed on 18 Oclober 2011
Filc name F CAMOSUCALCADATAM 1 100137.C8V
HRR Results
Specimen#  Peak HRR (kW/n®)  Time to peak HRR (5) 2-min THR (KW-min/m?)
1 233 51 26.3
(THR caluwlatien jgnores all negative heat release reles)
25
|j\’-\'
20° { A, \
! L, PN
R 15 ﬁl {'J‘ “.“ “J L [P LW N"\a’k', s ;\I‘ .
T / \‘.\ r(' .H i|’ - I‘-_,-_\
E 104 fl ' \".‘1. ! b 1o
- ! kY FAYERWAN
i [ N W
74 : N
T 35 f "n -‘f"-
! AN A
!
o /
h
o 3q 60 an 120 150 180 210 240 70 300
Time (s}

"Thesc results relile ouly to the behaviaur of the specimens of the produet under the packicular eonditions of the fest; they are not
intended to be the soic eriterian for assessing the putential fire hezard of the product in wse.

Ad4
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

MERCPAFT (NTERIGR SOLUIEEONS
- TEST PLAN # TEST SPECIMEN ID #
SMOKE DENSITY TEST DATA SHEET | yoc pART 2 Tem 14 M1023.003
MANUFACTURER: MATERIAL DESCRIPTION: o
HEATH TEGNA
TEST LOCATION: TEST DATE: TESTED BY: T WITNESSED BY:
HEATH TECNA, BELLINGHAM 10/21/1 R, Polly
CONDITIONING: HEAT FLUX:
MINIMUM 24 HRS AT 70° + 5° F, 50% * 5% RELATIVE HUMIDITY 2.48 Wiem®
TEST METHOD SKETCH

FAR/JAR FART 25, APPENDIX F, PART V

~ TEST REQUIREMENTS (MAX. AVERAGE)

wAX Ds DURING 4.0 MINUTE FERIOD <200

TEST RESULTS
. . - »
Samgles # Maximurn Ds During 4.0 Minute Period ———————————————  HMS D2-0M-AN216-18.096 CECORATIVE
T Trhmmmmmaesaan SCOTCHWELD 10 ADHESIVE
1 81 ———————  HMS E1-002-1-2B FAGE SHEET
2 o 75 [ﬂ]ﬂ]ﬂﬂﬂﬂm}m 260" HME 83-0014-1-3.¢ CORE
- - ——  HMS E1-0021-2B FACE SHEET
3 75 56466 SCTNELUER AERTRIM LW
4 91
*TEST THES SURFACE FOR SMOKE OENSITY
5 1
Ava 79
PAsS 4 Fall ]
COMMENTS

Revision — B, dated 2011-NOWV T
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Report profuced with the Fire Tusting Technofogy SmokeRay sofwary

Smoke Density Chamber Single Specimen Report

. Standard : ASTM E 662
Laboratory : Heath Tecna Inc.
Date of tesi :0ct. 212011
Specimen description  : M1023-003

Test name
File name

Maximum specific optical density

CASMORKEBOX\DATAVASTMEGGZA 1100156 SBA

Tesl number inscries 11

Thickness (nm) 172

Inilial mass {g) : Not Recorded
Final mass (g) : Not Recorded
Mass in drip iray (g) : Not Recorded
Mass loss (i) :

Mass loss (%)

- Tesl mode . Flaming
Test'duration ;4 minptes (2405)
Conditioned? i Yes
Conditioning temp. (°C) : 23
Conditioning RH (%)  : 30
Test Results

: 80,58

Time to maximum speocific optical density * : 4 minutes 01 seconds (241 8)

Clear beam transmission (%)

1 98.56

Corrected maxinum specific optical density : 79.73

Additional Parameters

Time to Ds=16

Smelke obsenration index

Comments:

Revision — B, dated 2011-NOWV T
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Reporl predueed will the Fire 'i':sling Techavlogy SmekeBox software - -

g0
80’
70

i
i

60
50
40
30
20
10

/
i
K
Iy

Test name

i
]

- //
0 30

Specific Optical Density Graph

/

B o
60 90 120 150 180 210 240

Tims (8] -

. Tile name : CASMOKEBOX\DATA\ASTMESG1100156.5BA

Revision — B, dated 2011-NOWV T

Tabulated Results

Time s) 1T {%) Ds

Q 100.0 0.0
kit 97.6 1.391
ol 61.9 2746
pli} 434 479
120 151 Lils A1
150 30.8 67.49
180 292 70,59
214 271 TT
240 247 . 80,24

270 300

pape 3

A4T

K-61




FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Kepen| pradueed with the Fies Testing Technology Smikel3n sollwars ’ pagc |

Smoke Density Chamber Single Specimen Report

Corrected maximuim specific opticat donsily : 74

Additional Parameters

Time lo Ds=16

Smoke ohscuvation index

Comments!

Revision — B, dated 2011-NOWV T

Standard : ASTM E 662
Labetatory : [eath Tecna Inc.
Date of test + Qet. 21 2011
Specimen description  : M1023-003
‘est name :
File name : CASMOKEBOX\DATAVASTMEG62M 1100157 SBA
Test munber in serics 2 '
Thickness (mm) 272
* Initkal mass (g) : Noi Recorded
Tinal mass (g) : Not Recorded
Mass in drip fray () : Not Recorded
Mass losz (g) :
Mass loss (%)
Test mode : Flaming
Test duration .4 minutes (240 s
Conditioned? tYes :
Conditioning temp. (°C) : 23
Condilioning RF (%)  : 50
Test Results
Muximum specific optical density 1 74.95
Time to maximum speeific optical density 4 minutes 01 seeonds (241 s)
. Clear beam transmission (%) 19835

1508
1217

A48
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Tepor pradeced with the Fire Testing ‘Technology Smakeliox software

80,
70-
60
80-

40

Dz

304

20

104

Specifie Optical Density Graph

Tesiname - '
- CASMOKEBOXA\DATA\ASTMEGEZY] 1100157.5BA

File name

Revision — B, dated 2011-NOWV T

50 60 ®0 120 150 180 210 240 270
Time (s)

Tabulated Results

“Time (5) T (%) Ds

0 100.0 0.0

30 6.7 1923
60 73.2 L1792
40 52 37.45
120 41 51.16
150 17 56.07
180 34 GLE1
210 30,1 63.32
240 271 74.79

Se————

300

A49

page &
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Heport prodneed with the Fire Testing Technelogy SmokeBox software

page

Smoke Density Chamber- Single Specimen Report

Standard
Leboralory
Date of tesl

. Specimen description
Test name
File name
Tesk muntber in series

Thickness {1nm})
Initial mass {g)
PFinal mass (g)

Mass in drip (ray (i)
Mass loss (i)

Mass loss (%)

Tost mode
Test duration
Conditioned?
Conditioning lemp. (°C) :
. Condhtioning RH (%)

Test Resulis

Maximum specific optical density

Time to maximum specitic aptical density
Clear beam transmission (%)

Corrceted maximur specific optical density ;

Additional Parameters

Time fo Ds—14
Smoke obscuration index

Comments:

Revision — B, dated 2011-NOWV T

: ASTM I 662
: Heath Teena Inc.
:Qel. 21 2011

:MI023-003

CASMOKEBOX\DATAVASTMEG62411100158.5B A,
i3

172

; Not Recorded
: Not Recorded
: Not Reeorded

: Flaming
4 minutes (240 s}
(Yes

23

150

7498
4 minntes (240 g)
: 06.85
7315

1388
1477

AS50
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Rerport preduced with the Fire Festing Technology Smuokethox sullwars

Specitic Optieal Density Graph
80 -
ED; : e
80- -

40

Ds

20 !

0 30 60 80 120  1s¢ 180 210 240 270

Time (s)

Test name
File name ; CASMOKEBOX\DATA\ASTMB6O2\11100158.8BA

Tabulated Results

Tine (s} 1 (% Ds

' . 0 100.0 0.0
30 . 96.2 5928
60 54.5 476
90 41.8 50.01
120 348 50,49
1560 322 65.02
150 316 65.93
210 293 7029
240 27 7498

Revision — B, dated 2011-NOWV T
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Nepiort produced with Uhe Fire Testing Tectmology Snwkelox software

Smoke Density Chamber Single Specimen Report

- Standard

Labdratory
Date of test

Spceimen descriplion
Test nane
File name

P ASTM K 662

: Heath Tecnu Ine,
:Oct, 21 2011

: M1¢23-003

CASMOREBOXDATAVASTMEGS2\ 1 F00159.8BA

Test number in series 4

Thickness (mm) 172

Initial mass (g) : Not Recerded

Linal mass (g) : Not Recorded

Mass in drip tray (g) : Not Recorded

Mass loss {g) :

Mass loss (%)

Test mode : Flaming

Test duration 14 minutes {240 3}
Conditioncd? :Yes

Conditioning temp. (°C) : 23

Conditioning RH (%5 : 50

Lest Resulis

Maximum specific optical density 1 90.93
“I'ime fo maximum specific optical density 14 minutes 01 saconds (241 s)
Clear beam transmission (%) 198.82

Corrected maximum speeific optical density : 90.26

Additional Parameters

Time Lo De-16

Smoke obscuration mdex

Comments:

Revision — B, dated 2011-NOWV T
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

eport praduced with the e Testng Technolugy SmokeBos sofiware page 3

Specific Optieal Density Graph
100+ ‘

:_'"‘-“"""'-'_'_'_"_'_l_-"_'_'_l'“‘_" s ey e e e I e o g
0 30 60 9¢ 120 150 180 210 240 270 300
Time (s) ~

Test name .
" File pame  : CASMOKEBOX'DATAVASTMEG62111100152.8BA

Tabulated Results

Time (s} T (%) Ds

0 100,03 0.0
30 51.5 it7
At S0 3961
an YNl 56.86
120 315 46.27
150 295 70.04
L8G 265 76.17
210 23.5 83.05
240 2007 + 90,33
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Repurl produced with {ke Fire Testing Techrolopy Smoketiox soflware

page |

‘Smoke Density Chamber Single Specimen Report

Standard
Laboratory
Dale of test

Specimen description
Test name
File name
Test number in scrics

Thickncss (mor}
Tnitial mass (g)
Final mass (g)

Mass in drip tray (g)
Mass loss (g)

Mass loss {%0)

Test mode

Test duration
Conditioned?
Conditioning temp. (°C) :
Conditioning RIT {%4)

Test Resulés-

Maximuin specific optical density

Time to maximum specific oplical density
Clear beam transmission (%0)

Corrected maximum specific optical densily

Add)ilional Parameters

Time to De=16
Smoke obscuration index

Comments;

Revision — B, dated 2011-NOWV T

L ASTM E 662
: [Teath Tecna Inc.
s Oet, 21 2011

: M1023-003

CASMOKEBOXAMDIA T ANASTMECOATI00160.5B A
15

(7.2

: Not Recorded
: Not Recorded
: Nol Recorded

: Flaming
4 minutes {240 5)
i Yes

23

1 50

(T
: 4 mimutes 01 scconds (241 s)
19976
70.97

1588
1176

AS4
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

Report preduced with the Fire Testing Technology SmukeBox soflwarg

Specific Optical Density Graph

304
T0-
80+

50

20 ‘ '
20 . _//

101 o

0 3 &0 % 120

Test name

File name : CASMOKEROX\DATAMASTME662111106160.SBA

180

Tabulated Results

Time (s) T (%3 Ds

0 100.0 0.0

30 934 3.894
0 73.9 17.37
20 539 3547
120 45.1 4585
156 42,3 49.29
180 37.5 56,23
210 2.6 64.10
240 29,1 70.52
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ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

TEST PLAN #

TEST SPECIMEN ID #
MOC PART Z1TEM 114 M1024-001

HEATH TECNA

BUNSEN BURNER TEST DATA SHEET

MANUFACTURER:

MATERIAL DESCRIPTION:

TEST LOCATION;
HEATH TECNA, BELLINGHAM

TEST DATE:
10/20/11

""'“‘ TESTED BY:

" T. Rochon

WITNESSED BY:

MINIMUM 24 HR3 AT 70" & §°F, £0% + 5% RELATIVE HLBAIDITY

FLAME TEMP:
1650° F

TEST METHOD TEST REQUIREMENTS (MAX, AVERAGE)
FARNMAR PART 25, APPENDIX F, PART | I - EqusI; ms“ mﬁ‘ﬂ I ctamie e
Test Longlh T Ponatration Glow
Code Teat Tyvpe e
Ft B0 sec Ighitinn Verlical Test cm B0 Inzhes 16.0 Bg. 30 Bes T
E, F2 | 12 secgnition Vartica! Test B0 Inchas 6.0 Sez. E.T Soe.
: £3 15 se¢ Ignitfon Horlzenlal Test 2.5 Inchim(n 25t |
74 | 15 soe Ignitlor Harlzontal Teat 4 nchfmin - 4.0 I, - -

11 | F5 | 30secIgniion — 45 Degree 150 Sez. - RONE 0.9 Sec,
1] re 30 sac Ignifion — 60 Degros 30 nches 0 Sge. a0 sec. . .
' TEST RESULTS SKETCH
Sampic | Bumn Flams Drip Burmn E:;': Afler Tasi

¥ Length [ Exifng | Exfing Rate b Glow | Diraclion

ation |
*
1 2.4 0.0 .0 HAS D2-001-AN216-18.010 DEGORATIVE
------------ SCOTCHWELD 40 ADHESIVE
2 58 00 | ND. ————————————————  HM5 B1.002-1.28 FACE SHEET
a3 29 0.0 ND ”HMMM AH0 HME B3-00-4-1-3.0 CORE
: . ———————————  HM5 B1-002-1-28 FACE SHEET
AWG. [ 25 0.0 i) HIS H-001-2-2-195 PAINT
#*TEST SIDE
PASS 4 FAIL ]

COMMENTS
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference Item #11, “Backside

Decorative”

HEATH T ELRA
. AERCRAFT INTERIOR 30LUTIQNS
| TESTPLAN# TEST SPEGIMEN
HEAT RELEASE TEST DATA SHEET | Jioc PART 2 1TEM 11 o oot
MANUFACTURER: MATERIAL DESCRIPTION:
HEATH TECNA

Revision — B, dated 2011-NOWV T

TEST LOCATION: TEST DATE: TESTED BY: WITNESSED BY:
HEATH TECNA, BELLINGHAM 10/18/11 T. Rochon
'GONDITIONING: CALBRATION FACTOR: | HEAT FLUX:
MIMIMUM 24 HRS AT 70° L 5° F, 50% & 5% RELATIVE HUMIDITY 0.2499 KW/my 3,46 Wicm®
TEST METHOD SKETCH
FAR{JAR PART 25, APPENDIX F, PART IV
TEST REQUIREMENTS (MAX. AVERAGE)
PEAK HEAT RELEASE RATE o
DURING 5.0 MINUTE PERICD 85.0 kwim
" TOTAL HEAT RELEASE AFTER 2
2.0 MINUTES 658.0 KA + min/m
TEST RESULTS *
- B3 D200 ANHB. 13,010 DECORATIVE
ssmorr | Paak (KWimd) Zmin Total TimeloPeak | —---------w-- SCOTCHWELD: 10 AEHESIVE
(KW » min.fm?) value {s) T HIMS B1-002-1-28 FACE SHEET
1 37.4 4572 78 m]]]:m}]ﬂ]mﬂ]ﬂ]]]]]]]]]] 2607 f IS5 B3.001-4.1-3.0 CORE
2 | o 3 a7 ——— DR
3 346 428 75
e #TEST THES SURFACE FOR HEAT RELEASE
4 40.7 52.8 75
5 36,2 45.6 60
AVG 375 46.5 T
PASS X Fan. [
OBSERVATIONS
SAGGING YES [] No DEL.AMINATION YES [] NO [
MELTING ¥YES [ ] NO QTHER BEHAVIOR YES [ NO [©
COMMENTS
A5T
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FAA Memorandum
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Beprrl produced wilh the Fite Testing Technology OSUCk: sefbware puge b
OSUCalc Test Report
T.aboratory (IIEATII TECNA
Sample description: M1024-001-1
Thickiess (mm) : 6.5
Density tkgim®) 1
Surface atca {m®) :0.02323
Number of tests 1 test performed on 18 October 2011
File name  CAOSUCALCYDATAVM 1100138.C8V
HRR Results
Specimen#  Poak HRR (kW/m®)  Timeto peak HRR (8) 2-min THR (kW -min/m?)
1 374 c 45.2
{THI calculation ignoves a1 negalive heal release rates}
40
F ’N\
flr b
an J !
' / Y
| / "
€ 0 f ey
g ; ! T
E ., NN )
g q0- N/ S T
X B 4 RWisth * !
:
o/
I
|
1 .
Mgl R . . R . T T 1
L] a0 &0 a0 120 150 180 210 240 270 300
Time ()

These results relute only o the behaviour of the specimens of The product under the parliculaz conditions 01’ 1he fesi; they are nol

infender (o he the sole erilerion for assessing the polentiod ﬁre hazard of the product in use.

ASS
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Reparl produced with Uie Fire Testing Technology O3UCuly sullwans

OSUCalc Test Report

Faboralory 1 IIEATH TECNA
Sample doseription: M1024-001-2
Thigkness (mm) : 6.5
Dengity {kgfm®*) 1
Surface aven (m® 1 0.02323

: 1 test performed on 18 October 2011

Number ol tests
File mame : CAOSUCALCDATAMT100139.C8Y

HRR Results

Peak HRR {LW/m?)

Specimoen #
1 . 38.6 67 46.3
(ALt ealentztion ignores all negative heal releasc ratcs)
40-
: I
] ._J\
i ~
- / “ -
30- / N,
: i Y
il‘ \‘i hS .
o RN
[ i ., d .
g 20 i‘,r’ v \\,ﬁ ._
E . /; R Y -
S s Y l,‘
g 10| [
I J
A
i
0'{
40— : e
0 30 60 g0 120 150 180 210 240
Time (s}

Time to peak HRR (s) 2-min TTIR (KW-mzin/m?}

puge |

300

These results relate anly to the behuvivur of e specimens of e prodnet under the particular conditions of the test; they are not

intended to ha the sele criterion for assessing the potential fire hazurd of the product in nsc,
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Part 2, Reference ltem #11, "Backside Decorative”

Report producat with the Fire Tusling Technokigy GSUCale sollwarc page 1

OSUCale Test Reporxt

Laboratory : HEATH TECNA

Sample description: M1024-001-3

Thickness {mm) :6.5

Density (kg/m®) @1

Surface area (m?) : 0.02323

MNumber oftests 1 test perforined on 18 October 2011
File name P CAOSUCALCATAM1100140.08V

HRR Results

Specimen # | Peak TIRR (kW/m?*)  Time to peak HRR (5) 2-min THR (KW-min/m?)
1 34.6 T 42.8

(TTIR calculation ignotes afl negative heat release rates)

35, -
A \\
30 #,"r
y. v
254 / L
! ! '\_
o 20 / \
£ | W
i 15 {,f\.f'._,f‘ ""‘\_‘_
E 10 'J\ b »./\H
x " 'M"m"""f\\f""\, T "
5 | W ! \-.__j It
I3
.’IJI
0+ l.{r
~
f .
S L L
0 30 &0 a0 120 150 180 210 240 70 300
Time {s)

These results relate only to the behaviour of the specimens of the preduct under he partivolar conditions of the test; thoy are not
intended to be the sole criterion for ussessing the potential f“rehmrd of the product in use.
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Repord produced will the Fire Testing Techralogy OS50 ale saltware

OSUCalc Test Report

Laborutory : HEATH TECNA

Sample description: M1024-001-4

Thickness (mn1) @ 0.5

Density (kg/'m®  :1 }

Surface ares (m?) : 0.02323 ‘

Number of fests  : 1 test performed on 18 October 2011

File name :CHMOSUCALCWDATAN 1100141.C8V
HRTR Resnlts
Specimen# * Peak HRR (kW/m?)  Time to peak HRR (s) 2-min THR (kW min/m?)
1 40.7 15 52.5

{FELR calculation ignores all negafive heat release ates)

HRR {KW/m?)
[
(=]
-

‘500 0 80 120 150 - 180 210 240

Tima [s)

e e e e

270 300

These resalts velale only lo The behaviour of fhe specimens of the product wndet the patticular conditions uf the lest; they ure nut

intended fo be the sole criterion for nssessing the potential fire huzwrd of the product in vse.
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|

chm.l priduced with the 1se Testing Technology O8LiCate sufware page |
OSUCalc Test Report
Laboratory : HEATH TECNA
Sample desoription: M1024-001-5
Thickness (mm) 6.5
Densily (kg/m®) 1
Surface area (n®)  : 0.02323
Number of tests  : 1 tost performed on [8 October 2011
File name s CMOSUCALC\DATAM 1108142.C8V
S HRR Resuits
Specimoen # Peak HRR (kW/m*}  Time to pesk HRR (3) Z-min THR (KW-min/m?)
36.2 60 45.6
{TUR calculation ignotes afl negative heat velease tates)
40
35 Iyt
N .
20 o RV AN
! \
{ A
z 2 .“ RNV
g 20 [
! P s -
S TS ! VLA A n
g A U T
T . S
&
i ¢
ol 4
I
-5 L'—"‘*-"'—!—'—'—'—r"'f'- L s S e A L S
0 30 80 20 120 150 180 210 240 270 300
: ~ Time (s} ’

. 4
Thase resifis relale only to the behaviour of the spécimcns of the product under the particadar conditions of the test; they are nol
intended 1o be the sols eriterion for assessing the potential five hazard of the praduct in use.

t

AB2
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- ALRCRAFT INTLRIQR SOLUTIONS
TEST PLAN # TEST SPECIMEN ID #
SMOKE DENSITY TEST DATA SHEET | wioc PART 2 1TEM 1+ M1024-607
[ MANUFACTURER: MATERIAL DESCRIFTION: T
HEATH TECNA
"FEST LOCATION: TEST DATE: | TESTED BY: WITNESSED BY:
HEATH TECNA, BELLINGHAM 1o/21/11 - - R Polly o
CONDITIONING: HEAT FLUX:
MINIMUM 24 HRS AT 70° + 5° F, 50% - 5% RELATIVE HUMIDITY 2.48 Wicm?
TEST METHQD SKETCH
FARLJAR PART 25, APPENDIX F, PART V h
TEST REQUIREMENTS (MAX. AVERAGE)
MAX Ds DURING 4.0 MINUTE RERICD <200
TEST RESULTS
Samiple ¥ Maxtmuim s During 4.0 Minute Peried - HMS D2-001-AN:15-13.010 HECORNTIVE
—————————————————— SCOTCHWELD 10 AT ESVE
1 78 T HM$ B1002-1-2B FACE SHEEY
9 125 mﬂﬂﬂﬂmﬂmﬂmﬂﬂ] 2807 MG B3-004-4-1-3.0 CORE
3 113 SR — g o
4 84
et WTEST THIS SURFAGE FOR SMOKE DENSITY
5 126
PG 105
PASS FalL ]
‘COMMENTS B
Revision — B, dated 2011-NOWV T AB3
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ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 2, Reference ltem #11, "Backside Decorative”

Reporg prodpged wildl the Fire Testd r-wg Technulugy SmukeBox software

page |

Smoke Density Chamber Single Specimen Report

Standaxrd
Laboratory
Dato of test

Specimen description
. Test name
File name
Test number in series

Thickness (rm})
Initial mass (g}
Final mass {g)

Mass in drip tray {g)
Mass loss (g) -
Mass loss (%)

Test mode
Test duration
Conditioned?

Conditiening temp. (°C) -
: 50

Conditioning RH (%)

‘Test Results

Maxinum specific optical density
Time to maximum, specific oplical density
Clear beam {ransmission (%}

ASTM I 662
: Heath Teenu Ine.
s Qct. 21 2011

: M1024-G01

P CASMOKEBOX\DATA'ASTMESONT1100161.5BA
tl

145

: Not Recorded
: Noi Recorded
1 Mot Recorded

: Flaming
1 4 minuies 10 seconds (250 5)
: Yes :

23

17828
: 4 minntes 12 seconds (252 v)
1 98.05

Corrected maximum specific optical density 1 77.15

Additional Paranietcrs

Time to Ds=16

Smoke obscuration index

Comments;

Revision — B, dated 2011-NOWV T
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FAA Memorandum
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Part 2, Reference ltem #11, "Backside Decorative”

Repord pradnced with the Fire Teating Technotogy Smoke Box sullware

Specitic Optical Density Graph

80 _
o] C T
80 _
50 '/,.,-’
A
& 40 ,,f’
/
30 i
!
20 {
4
/
10 /
.'/I
0~ e e N —
1] 30 60 a0 120 150 180 210 240 270 200
Time (g}
Tesl name
File name | CASMOKEBOXWIA TAVASTMESG2\11100161.5BA
Tahulated Results
‘Time (s) T (%) Ds
o 100.8 0.0
\ 30 31 5432
60 : 48.1 41.91
90 383 5322
120 34,1 Gl.7!L
150 308 6743
180 288 T1.44
210 273 7441
240 26 7715
Revision — B, dated 2011-NOWV T ABS
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Part 2, Reference ltem #11, "Backside Decorative”

Report preduved with the e Testing LVechinolagy SmokeBox software ’

pase |

Smoke Density Chamber Single Specimen Report

Standard
- Laboratory
Date of test

Specimen description
Tesl name '
File name

Test number in scrics

Thickness (mm)

Tnitial mass (g)

Final mass (g)

Mass in drip tray (g)

Mass loss (g)
 Mass loss (%a)

“T'est mode
" lest duration
Conditioncd?

Coonditioning temy, (°C) :
150

Conditloning RIT {25)

T'est Results

Muximum speeifio optical density

: ASTM E 662
: Heath Tecna Inc.
:Oct. 21 2011

1 M1024-00L

CASMOKHBOXADATAMASTMEGC2VE1100162.5BA
12

(0.5

: Not Recorded
: Not Recorded
: Not Recorded

: Flaming
14 minutes {249 5)
' Yes .

23

: 123,71

Time to maximum speeific optical density @ 4 minutes 01 scconds (241 %) -

Cleat beam fransmission {%)

1 GB.81

Correcled maximun specific aplical densily : 123.02

Additignal Parameters

Time 10 Ds=16

Smoke obscuralion index

© Commnents:

Revision — B, dated 2011-NOWV T
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Weport praduced with the 1Mre Testing Technology SmokeBox soitware

Specific Opticat Density Graph

Ds
Ry

ol
0 -

30 e a0 420 450 180 210 240 270

Tima {s}

Test name :
Hile name  : CASMOKEBOX DA TAMSTMEGG2AE L100162.SBA

Tahulated Results

Tims{s) I (%) D

0 100.0 0.0

30 83.8 10.15
] 40.1 5245
90 254 73.62
120 19.3 2431
130 16.2 104.5
180 14 2.5
210 12.0 118.8

240 116 123.6

Revision — B, dated 2011-NOWV T
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TReport pradeced with ihe Fire Testing Teeliology Snwokelox software

Smoke Density Chamber Single Specimen Report

Stamdard T ASTM E 662
Laboratory : Heath Techa Ine.
Date of test :Qct. 21 2011
Speeirmen deseription 1+ M1024-001

Test natne
File name

CASMOREBOXDATANASTMEGG21E1100163.5BA

Test numbcer inserics @3 .
Thickness (mm) 1 6.5

_ Initial mass (g) : Not Recerded
Final mass (g) : Mot Recorded

Mass in drip tray ()

: Not Recorded

Mass loss (g)

Mass loss (%)

Test mode : Flaming

Test duration V4 minutes (240 8)
Conditioncd? - tYes

Condifioning femp. (°C) : 23

Conditioning RII (%) 50

Test Results

Maximum specific optical density c 113,15
Time {0 maximutz: speeific optical density | 4 minutes (240 s)
Clear beam transmission (%) 1 97.95

* Corrgoted maximum specific oplical density 1 111.97

Additional Parameters

Time to Ds=106

Smoke obscuration index

Comments:

Revision — B, dated 2011-NOWV T
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Woparg produced with the Fire Testing Technutopy SmokeBox software

Specific Optical Density Graph

7120
100
B0 7
2 60-'. ’ //
wi -/

0 !

) 0 60 90 420 150
Time (s)

Test name

g0 210 240

: CASMOEKEBOX\DATAVASTMEGS2VM 1100163, 8BA

File name
Tabulated Results

"Uivne (8) T (%) Ds
] 100.0 4.0
an 849 9317
G0 34.2 . 61.54
a0 219 27.04
120 18.2 978
150 16.3 04,1
156 15.1 1085

N 216 14.4 48
240 13.% 1132

Revision — B, dated 2011-NOWV T
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Repor prodnced will: the Fire Testg Techrology SmokeBox sofiware

Smoke Density Chamber Single Specimen Report

Standard : ASTM E 662
Laboratory : Heath Tectra Ine.
Dale of lest : Oct. 21 2011

. Specimen description
Test name
File name

1 M1024-001

: CASMOKEBOXDATAMSTMEGE2411 1001 64.835;}&

Test number in series 1 4
Thickness {mm) 1 6.5
Initial mass (g} : Not Recorded
Final mass {g) » Not Recorded
Mass in drip tray () : Mot Recorded
Mass loss (g) :
Mass loss (%)
Test mode : Flaming
T'esl duration 14 minates (240 5}
Conditioned? ' Yes
Conditioning temp, (°C) ; 23
- Conditioning RH (%)}  : 50
Test Resulis
Muximum specific optical density 18352
Time to maximum specific optical densily  : 3 minuiss 59 seconds (239 s5)
Clear beam transmission (%) 189,61

Correeled maximum specific aptical density @ 83.2

Additional Parameters

Time to Ds—16

Smoke obscuration indcx

Cominents:

Revision — B, dated 2011-NOWV T
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Report produced with the Fire Testing Technodogy SmokeBux software

Specific Opiical Density Graph
%0

0.
50 e
40 e
3] /
20 7
10 /

¢ 80 e g0
Time {5}

Test name
Fik name  : CASMOKEBCX\DATAVASTMEGE2411100164.SBA

Tabulated Results

Time (5) T (%) Ins

0 100.0 00
36 - 875 7.656
g8 522 373
9 5.5 532
120 324 64.57
150 i 71.23
130 262 76.72
210 245 80.66

240 233 8347

Revision — B, dated 2011-NOWV T
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FAA Memorandum
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Report produced witl: the Fire Testing Technology SuwkeBux suflware page |

Smoke Density Chamber Single Specimen Report

© Standard : ASTM E 662
Laboralory : Heath Tecna Inc.
Date of test s Oel. 21 2011

Specimen description. 1 M1024-001

Test name :

IMile name : CASMOKEBOX'\DATAVAS TMESE2\ 1100165.SBA
Test number inseries 5 :

Thickness (nm) 1 0.8

Inilial mass (g) : Not Recorded
Final mass (g) : Not Recorded
Mass in drip tray (g) : Not Recorded
Mass loss (g) :

Mass loss (%)

Tesl mode : Fiaming.

Test duration : 4 minutes (240 5)
Conditioned? 1 Yces

Conditioning temp. (°C) : 23
Conditioning RFE(3%)  : 50

Test Results

Maximum speeific oplical densily 1112473

Time to maxinmun spocific optical density 1 4 minutes 01 seconds (241 s)
Clear beam teansmission (%e) 199,04

Corrected maximum speeific oplical deasity @ 124.17

Additional Parameters

Time lo Ds=16 ; 1 minutes D7 seconds (67 8)
. Smoke obscuration index : 56.8
Comments:
Revision — B, dated 2011-NOWV T AT2
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Repart prortuced with the Fire Testing Technology Sinakelies sollwine

Specific Opticat Density Graph

140
1004
80 . Vs
8
60
.//
’/
04 - ‘
Ve
20- o
43 "—'**‘-:'1"":7 ' [l [ . [ T s
4] 30 60 90 120 150 . 180 210 240 270 300
Tims (s}
. Testname :
File name ; CWSVIOKEBOX DATANMSTMEGG1100165.SBA
Tabulated Results
Time (s} T (%) Ds
) 100.0 0.0
a0 26.8 1.871
&0 814 118
90 4.4 34,93
120 35.3 59.75
150 19.0 92,63
180 15.7 106.1
210 13.1 . 1165
240 11.4 124,3
AT3
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R TEST PLAN £ TEST SPECIVEN 1D #
BUNSEN BURNER TEST DATA SHEET | woc parT 2 TEM 14 M1025.001
MANUFACTURER: "~ | MATERIAL DESCRIPTION:

HEATH TECNA
TEST LOCATION: TEST DATE: TESTED BY: WITNESSED BY:

HEATH TECNA, BELLINGHA 10/20/11 T. Rachan

‘GONDITIONING: FLANE TENP:

MINIMUNM 24 HRS AT 70° 4 5 F, 50% + 5% RELATIVE HUMIDITY 1850° F

TEST METHOD TEST REQUIREMENTS {MAX. AVERAGE)
FARLIAR PART 25, APPENDIX F, PART { o Flame . |
aah i or
ggg‘[a Test Type Length E(t.}'l'::hh Ex'.:.?:;‘:“h Burn Rt Peiala Uon Glowe
Z Fi | ahs é;.-._lgnilion Vertical Test B0 inches 15.0 Sac. 34 Bec. ]
[ | F2 | 12 seelgnllion Verlical Test simehss | 1505 540 Sec. - )
F3 [ 15 3e¢ Ignilion Hodzonil Tost 2.5 Inchmin - 26 In
|Lt1 F4 | 15 seelgniion Horlzental Test 4 fnch/min e - 49 Intsn.
]| 75 | 20 secigniion — 45 Degres 15.0 Sec, NONE 104 Sec.
1] F6 | 30sec Ignilion — B0 Degree 3.6 Inches 304 Sioc 30800, - .
TEST RESULTS SKETCH
sapte | Burn Flarme Crip Burn E:::_’ Afiar Test
a Length | Exting | Exling ate wation Glow | Diraction
#
1 2.4 0.0 N.D. RIS D2-001-AN215-18.010 DECORATIVE
------- afe - Trmommms===—= SCOTCHWELD 16 ADHESVE
2 20 0.0 | MD. e Hi45 B1-002-1-2B FACE SUEET
250" HNS BI-001-4-1-3.0 CORE
s | 26 00 | o, (AL
—  HMS B1-0pz-1-2B FACE SHEET
ave. | 2.3 0.0 0 TCWXIBES TEOLAR
#TEST SIDE
PASS [ FAIL [
COMMENTS )
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: = ]
HEATH TELIRIA
AIRCRAFT IKTERICR SOLUTIONG
TEST PLAN # " TTEST SPECIMEN D #
HEAT RELEASE TEST DATA SHEET MOC PART 2 ITEM 11 M1025-001
WMANUFACTURER: MATERIAL DESCRIPTION:
HEATH TECNA
TEST LOCATION: TEST DATE: TESTED BY: WITNESSED BY:
HEATH TECNA, BELLINGHAR 1018111 T. Rochon
CONDITIONING: ™™ CALIBRATION FACTOR: | HEAT FLUX:
MIMIMUM 24 HRS AT 70° + 5° F, 50% + 5% RELATIVE HUMIDITY 0.2499 KW/mY 3.48 Wiem?
TEST METHOD SKETCH
FAR/AR PART 25, APPENDIX F, PART IV
TEST REQUUREMENTS {MAX. AVERAGE)
PEAK HEAT RELEASE RATE ' ,
DURING §.0 MINUTE PERIOD 65.0 v
TOTAL HEAT RELEASE AFTER N
2.0 MINUTES 65.0 kW » min.fm
TEST RESULTS *

i Taa T Timeto Paak HM$ D2-001-AN216-18,010 DECORATIVE
semalen | Peak (KW/m?) min fotd metobPaak | -roemeemmo oo oo SCOTCHWELD 10 ADHESIYE
Value {5) ————————————  HMSB1-902-1-28 FACE SHEET

{KWY = min.fm?)
4 38.2 467 71 [U]ﬂ]]ﬂ]mﬂmﬂ]ﬂmm 1260 HME B2-001-4-1-3.0 CORE

HI4S B1-002-1-28 FACE SHEET

.2 ) 304 41.7 49 ————————————  TCWZOBEA TEDLAR
3 37.7 46,5 79
- #TEST THIS SURFACE FOR HEAT RELEASE
4 31.7 38 72
) 36.8 51.1 a0
AVG 35.0 45,2 70
PASS X FAIL[]
OBSERVATIONS
SAGGING YES [] NQ DELAMINATION YES [1 NO [
MELTING YES {:I_;g_qy OTHER BEHAVIOR YES [J NO [
‘CONMMENTS
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Part 2, Reference ltem #11, "Backside Decorative”

Report praduced with the Fire Testing Teeloulogy GSUCHe saltware page

OSUCalc Test Report

Lahoratory HEATH TECNA

Sample doscription: M1025-001-1

Thickness (mm) :6.8

Density (kg/m*) 1

Surfacc arca (m®)  : 0.02323

Number af tests  © | lest performed on 18 Oetober 2011

File nmmne : CMOSUCALCWDATAN 110015308V
HRR Results
Specimen #  Peak HRR (kW/m?)  Time to peak HIRR (5) 2-min THE. (W nin/m?)
1 . 382 71 487

(TIIR calculation ignores all negative heat velease rates)

40

P, )
r 3,
! Yo
ao - 'f o
o ™
[.f ' L‘-,\
T 20 / RN
= ’.{,' Mot TN . o~
g oo .S .
£ /
Id
0 f/ .
WO R A T T .
0 30 60 a0 120 150 180 210 240 270 3400
' Time [s)

These resulis relate only Lo the beliaviour of the specimens of the product under the particular conditions of the tes; they are not
intended to be the sole criterion for assessing the polential fire havard of the product in use.
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Report produced with the Firs Testing Teehnolagy OSUCel: software

OSUCalc Test Report

Laboratory :HEATH TECNA
Sample deseription; M1025-001-2
Thickness (ium} : 6.8

Drensity (kg/m?) @ 1
Surface area (im®) : 0.02323
Number of tests  : 1 test performed on 18 October 2011

Tile name { CAOSUCALC\DATAN 1100154.C8V

HRR Rosults

Specimen #  Peak TIRR (KW/m™}
1 30.4 49

. {THR calculation ignoses all negative heat rolease rates)

35,

30 o, /\.

L&)
o
-~
T

-~

-3
.
g

HRR (kW/m?)
- -
9 o

150

- T T T
0 30 60 €0 120
Time: (s)

180

‘Time lo peak HRR () 2-win THR kW-min/m?)

417

W
210 240

270

300

These resulls relute only to the behavivur of the specimens of the product usder the particular conditions of the test; they are not
intended to be the sole criterion for ussessing the potential fire hezard of the product n use.
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Repott produced with the Fire Tusting Teelinobopy OS8R ale saftwarce

OSUCalc Test Report

Laboratory s HEATII TECNA
Sample description: M1025-001-3
Thickness (mm) : 6.8

Density (kg/m® @ |

Surface area (im?)
Numnber of tests
File name

1 0,02323
i 1 test performed on 18 October 2011
T CAQSUCALC\DATAV 1100155.C85V

HRR Results
Specimen#  Peak IRR (KW/n?)  Time to peak HRR (s} 2-min THR (KW-min/m?*)
1 37T 79 46.5
(TTIR calentation ignorcs all negatkive heat release 1ales)
40
L
I N
30 /a' \
‘ j N
. . ! e
n:E 20+ / \,. AV A
2 y e Y Qe
€ q9. S !
[ L
A
0
0/
o} .30 60 90 120 150 180 210 240 270
Time (s}

300

These results relats onty to the behavignr of the specimens of the produst under the particular conditions of the test; they are not
intended to be the sole ¢ritexion for assessing the potential fire hazard of the product in use.
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page 1

Repart pruduced with the Fire Testing Technology OSUCkk suflwere

0OSUCalc Test Report

Laborafory :IIEATH TECNA
Sample description: M1025-001-4

Thickness (mm) : 6.8
Density (kg/m*) 1
1 0.02323

Surface area (m®)
Nurnber ol tests @} Lest performed on 18 Oclober 2011
: CAOBUCALCDATAM 1100156.C8V

Tile name
' HRR Results i
Specimen#  Peak HRR (kWim?)  Time Lo peak HRR (g) 2-min THR (kW-min/m?}
1 317 72 38

{TTIR caleulation ignores ail negarive heat release rates)

38
3015 I A
25 ’Iﬁ N
3 L)
: 3 ; Mg
o 20 | M e
& ! RN
£ 15 i BN
=3 3 N e .
g 0 AN K’\ T
o [ - x
e 5J 1"
0: ’f‘.
|/
5
AOL— e . ‘ . -
0 - 30 i) :14] 120 150 180 210 244 270 300
Time (s)

These resulls refate onfy to the behavivur of the speeimens of the produet ynder the particular condilions of the test; they are not
imtended to be Ihe sole eriterfon for assessing the potontial fire huzard ol the product in nse,

AT9
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page 1

ttepart pradeced with the Fire Testing Tevinutopy OS1ICal¢ sofhware

OSUCalc Test Report

Laborajory HEATH TECNA
Sample description: M1025-001-53
Thickness (mm) 6.8
Density kg/m?) 11
Surface area (m?) @ 0.02323
Number of tests  : | lesl performed oz 18 October 2011
: CNOSUCATCONDATAM1100157.CSY

Filc name
HRR Results
Specimen#  Peak HRR (kW/m?)  ‘lime to peak HRR () 2-min T(IR (kW-min/m?)
1 36.9 &) 500

{THR caleulation ignares gll negaiive heat release rates)

44-
FAY AR
hNy
30 /
/ kY
'/ ™ A
o ! '-
. 20 ) L
_F; [ i e, .
\ | ) ;
E JI .J \"'v‘\,\/\,\ '\’_,,
pvt . e P T
g 10
I ; /
2 IJII
0./
!
10 | . e P SR
0 30 60 a0 120 150 180 210 240 270 leli]
Time (s)

Theze resulis relute unly (o the behaviaur of the specimens of the product under the particulae ¢onditions of the test; they are ot
intended to be the sole criterion For aysessing the poletial fire hazard of the product e use.
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A RCHAFY lNFENIO;SUlUIIUHS
TEST PLAN# TEST SPECIMEN D # |
SMOKE DENSITY TEST DATA SHEET | oG paRT 2 1em 14 M 035001
MANUFACTURER: ") MATERIAL DESCRWPTION: ]
HEATH TEGNA
TEST LOCATION: TEST DATE: [ TESTED BY! WITNESSED BY:
HEATH TECNA, BELLINGHAM 1024711 R. Polly L
CONDITIONING: HEAT FLUX:
MINIMUM 24 HRS AT 70° + 6° F, 60% - 5% RELATIVE HUMIDITY 2.48 Wigm?
TEST METHOD SKETCH
FARIJAR PART 25, APPENDIX F, PART V )
TEST REQUIREMENTS (MAX. AVERAGE)
MAX Ds DURING 4.0 MINUTE PERIOD <200
TEST RESULTS
Samate Maxirum Ds During 4.0 Minute Period S DICOLANLIS .10 CECORATIVE
— ] e e e — i —— SCOTCHWELD 10 ADHESWE
1 116 ———e———  HMS 51002126 FACE SHEET
2 115 m]]]:[[mﬂ]]]]]]]]mm]:[ﬂ] 250" HM% BI-001-4-1-50 CORE
; z N G
4 85
#TEST THIS SURFAGE FOR SMOKE DENSITY
5 96
AVG o8
PASS [R] FalL [
COMMENTS
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FAA Memorandum
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Eepotl praduced wilh the Pire Testing Technelogy SmickeBox sollware

Smoke Density Chamber Single Specimen Report

Standard
Laboratory

Datc of test

Specimen deseriplion
Test name
File name

c ASTM E 662

: Heath Tecna Tne,. .
: Oct, 21 2011

s M1025-001

| CASMOKRBOXWATA\AS TMEG6201 1 100166.SBA

Test mumber o scries 1

Thickness {mim) 107

Initial mass (g) : Not Recorded

Final mass () : Not Recorded

Mass in deip tray (g) : Not Recorded

Mass loss (g} ' :

Mass Joss (o)

Testmode : Flaming

Test dutation 4 minutes (2490 8) -

Conditioned? t Yes

Conditioning temp. (*C} : 23

Conditioning RE (%)  : 50

Test Results

Maximum speciffe optical density 1619 )
- Time (o maximum speeific optical density @ 4 minutes (] seconds (241 5)

Clear beam transmission (%) 1 08.43

Corrected maximuin specific oplical density : 115.29

Additional Parameters

Time to Ds=16

Smoke obscuration index

Comments:

Revision — B, dated 2011-NOWV T
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FAA Memorandum
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Part 2, Reference ltem #11, "Backside Decorative”

Repor produced with the Fire Testing Vechnolopy SimakeEox software

Specific Optical Density Graph
420

100
. . -
80 p
g 0| /
44- !

20 - o

120 150 180
Time (s)

“210 240

Tesi name
Filename ; CASMOKEBOX\DATAASTMEGG2\ 1100166.5BA.

Tabulated Results
Tinwe{z} 1 (%) Ds
0 100,0 DO
10 96.9 1.776
i) 86,3 5451
an 683 21.83
120 20,2 61
' 150 20.5 a0.82
180 . 17.2 1809
210 14.9 109
240 133 115.8
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Repart profuecd with the Fire Testing Technalogy SmwkeBox sollwarc

Smoke Density Chamber Single Specimen Report

Standard : ASTM T 662
Laboratory : Hoath Teena Ine.
“Date of test cQet.o 23 2081
Specimen deseription @ M1025-001
Test name :
File name ] : CASMOKEBOXIDATA\AS TMEGE2N 11001 67.884A
Tost number in series @2
Thickness {mm) 16,7
Initial mass (g} : Not Recorded
Final mass () : Not Recorded
Mass in drip tray (g) : Not Recorded
Masgs loas (g) :
Mass loss (%)
Test mode : Flaming
Test duration 14 minutes (240 5)
Conditioned? : Yes
" Conditioning temp, (°C) : 23
Conditioning RIL (%)  : 50
Test Resnlts
Maximpm specific optical density 111481
Time 1o maximum specific optical density @ 4 minuies (240 5)
Clear beain teansmission (%} :88.93

Corrected maxintum specific optical dessity : 114.2

Additional Parameters

Time to Ds=16
Smoke obgcuration index

Conunents:

Revision — B, dated 2011-NOWV T
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keporl produced with the Fire Testing Technalogy Smakelox software

Specific Optical Density Graph
120,
4. 6" /
4022 /
20 '/

o -30 60 90 42 _ 150 {80 210 240 270 300
Time {s)

Tesipame -
File nume  : CASMOEEBOXWDATASTMIT662411100167 SBA

Tabulated Results

Time (8) - L {%) s

0 1004 4.0

30 44 4701
i) 42.9 48.45
90 279 13.27
1240 217 87.51
154 18.2 3755
180 16.2 104.4
210 14.6 110.2
241) 135 114.8
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FAA Memorandum
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Report produced with the Fire Testing Technalogy SmekcHox sofiware

Testing of Interior Materials”

page |

Smoke Density Chamber Single Specimen Report

Staudard
Laboratory
Date of test

Specimen description
Test name
File name
Test number in series

Thickncss (mm)
Initial mass (g}
IFinat mass (g)

Mass in drip fray (g)
Mass loss (g)

. Mass loss (%)

Tesl mods
Tesl duration
Conditioned?

Conditioning temp. (°C) :
150

Cenditioning RH (%)

Test Results -

Mazimum specific oplical denaity
Time to maximum specific optical density
Clear beam transtnission (%)

: ASTM B 062
: Heath Teena Inc.
1 Oct. 21 2011

s M1025-001

| CASMOKEBOX\DATAASTMEG624 1100168.SBA
3 o

(6.7

: Mot Recorded
- Not Recorded
: Not Recorded

: Flaming
D4 mimmtes (240 s)
T ¥es

23

1 79.47
: & minutes 01 seconds (241 3)
193,05

Correeled maximum specific optical density : 78.92

Additional Parametcrs

Time i Ds=16

Smoke obscuraiion index

Commen(s:

Revision — B, dated 2011-NOWV T
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Teeparl profuced with the Fire Testing 'lechnolugy SmokeBox sollware

80
70
80|

50

304
20/

10

Specific Optical Density Graph

Test name
File name

Revision — B, dated 2011-NOWV T

30 60 90 120

Time (s)

: CASMOKEBOX\DA TAVASTMES62411100168.8BA

T80

Tabulated Results

Time (8) T (%) I¥s

0 100.0 00
30 98 1.146
G0 G414 2548
a0 508 3848
120 404 5193
150 34,1 61.67
180 30 . 6895
210 273 444
240 251

7928

300
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Decorative”

Report produced with the Fins Testing Techiolopy SinokeBox software page !

Smoke Density Chamber Single Specimen Report

Standard
Laboratory
Date of lest

Specimen description
Test narne
File name
Test nunther in seties

Thickness (mm)
Imitial mass (g) .
Final mass (g)

Mass in drip fray (g)

T ASTM E 662
: Heath Tecna Inc.

1 Cet. 21 2011
T MI1025-001

CASMOKEBOX\DATANASTMEGE 1100169.5BA
4 .

6.7 .

: ot Recorded
- Mol Recorded
: Nol Recorded

Mass loss (g)
Mass loss (%)
Test mode : Vlaming -
Test duration ‘4 minntes (240 5
Conditioned? tYes
Conditioning temp. (°C) : 23
Conditioning RH (%2 : 50
 Maximum speeific optical density 184,88
Time to meximum speeific oplical density 4 minutes 01 secouds {241 s)
Clear bean transimission (%) 199,33

Correcled maximum specific optical density : 84.37

]
Additional Paramcters

Time to Ds=16
Smoke obscuration indox

Comments:
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(345
1 07.0

ABS

K-102




FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #11, "Backside Decorative”

Repott produced wilh the Yire Vesting Technology SitokeBox software page 3

Specific Optical Density Graph

Ds
Y

e S a T

0 30 60 80 120 150 480 210 240 270 300
Time {s)

Test name
File name | CASMOKEBOXADATAASTMEGSG2\11100169.5BA

Tabulated Results

Time s} T (%) s

0 1000 <00

ap £3.3 049
G0 482 4422
a0 kL] 55.51
120 Ky ) Gid.af:
150 ) 288 7138
180 26.4 7035
210 244 20.97
240 228 84.77
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Decorative”

Report privfueed with the ire Festing Teghnelogy SmokeBox sollware

Smoke Density Chamber Single Specimen Report

Standard
Labaratory
* Datc of test

Specimen description
Test name
File name

: ASTM E 662

: Heath Teena Ing,
1 Qct, 21 2011

: M1025-001

r CASMOKEBOXADATAMASTMESG 2\ 1 100170.5BA

Test number in seriss 1 5
Thickness (imm) 167
Tnitial mass (x) : Mol Recorded
Final mass (g) : Not Recorded
Mass in drip tray (g) : Mot Recorded
Mass loss (g) :
Mass loss (%)
Test made : Flaming
Test duration T4 minuies (240 s)
" Conditioned? : Yes
Conditioning temp. (°C} : 23
Conditioning RH (%) : 50
Test Results ‘
Maximum specific oplical donsity ;95,63
Time to maxinium spocific optical density 4 minutes 01 seconds (241 )
Clear beam transmission (%) 1 99.28

Corrected maximum speeific oplical density : 95,22

Additional Parameters

Tims lo Ds=16
Smoke obseuration index

Comnents;
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Rupart produccd with the Five Tessing Fechnology SmokeBox soflware

Specific Optical Density Graph
100
80+ T
70: :

o - e [ — —— . o
)] 30 GID Bb 120 150 180 210 240 270

Time (s)

Test name
File name | CASMOK EBOX\DATAVASTMIG662\111001 70.5BA

Tabulated Results

Tinie (s} T (%) Ds
o 10810 0.0

' 3a #7.6 7.595
60 ol 27.84
ud 383 5503
1268 28.8 71,29
150 244 §0.29
180 222 86,19
Al 204 91,12
248 18,9 9538
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APPENDIX L—ITEM 12: TEDLAR



INDUSTRY FLAMMABILITY
STANDARDIZATION TASK GROUP

ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials”

INDUSTRY TEAM PROPOSAL

Part 1, Reference Item #12,
“Tedlar”
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REVISION HISTORY

REV DESCRIPTION DATE ISSUED BY

NC | Original Issue 2010-Dec-14 | Michael C.
Miler

A Modified definition of decorative laminate to standardize 2011-Jul-20 Mlchgel C.
across all MOCs Miler
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FAA Memorandum
ANM-115-09-XXX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #12, “Tedlar’

1 INTRODUCTION

Tedlar color similarity (e.g. the substantiation of one Tedlar color by using previous flammability
test data from another Tedlar color within the same Tedlar type) for aircraft interiors flammability
testing according to 14 CFR 25.853 (a) and (d) is currently a well established industry practice.
The argument used for Tedlar color similarity is that changes exclusively in color within the
same Tedlar type have no appreciable effect on the results of flammability testing (vertical bum,
heat release and smoke emission).

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories to this
guidance, grouped in this order:

+ Methods that are acceptable and can be used as shown (Attachment 2, Part 1).
« Methods that are expected 1o be acceptable but require test data to support them
{Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the acrospace industry. ltem 12 has been reviewed by the industry team and is
submitting the following concurrence, justification and proposal.

Revision — A, dated 2011-July-20 511
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FAA Memorandum
ANM-115-09-XXX, “Policy Statement on Flammability Testing of Interior Materials”

Part 1, Reference Item #12, “Tedlar”

2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

During an industry meeting on September 24, 2009 in Huntington Beach, CA, and the FAA
Materials Fire Test Working Group meeting on October 21, 2009, in Atlantic City, NJ, and the
FAA Flammability Standardization Working Group (FSTG) meeting on 12 January 12, 2010, in
Clearwater, FL, and the FSTG meeting on March 2, 2010, in Seattle, WA, and the FAA
Materials Fire Test Working Group meeting on June 23, 2010, in Cologne, Germany, and the
Sixth Triennial International Aircraft Fire and Cabin Safety Research Conference on October 27,
2010, in Atlantic City, NJ, and the FSTG meeting on November 16, 2010, in Huntington Beach,
CA, following individuals have volunteered to form the industry team for this reference item:

2.1

TEAM LEADER

Miler, Michael C.

2.2 SUPPORT TEAM

Revision — A, dated 2011-July-20

(Schneller LLC)

+ Boésser, Klaus (Sell GmbH)

» Bronner, Samantha (Boeing)

¢ Buedo Leyva, Maribell (Lufthansa Technik AG)
« Buoniconti, Ralph (SABIC Innovative Plastics)
+ Danker, George (Unifrax)

« Dawson, Ethel (Accufleet)

« Del Pinto, Jim (C&D Zodiac)

e FEbery, Dana (Northwest Aidines)
+ Fayerweather, Diane (C&D Zodiac)

« Freeman, Dan (Boeing)

e Fritzl, Raimund (Isovolta AG)

« Hurst, Cheryl {American Airlines)

* Jensen, Michael {Boeing)

+ Karl, Hans (Mankiewicz)

« Kauffman, Jym (Kydex LLC)

e Landroni, Francisco (Embraer)

« Langer, Dirk (Sell GmbH)

o Lee, Mabel (C&D Zodiac)

e Le Neve, Serge {CEAT)

+ Livengood, Thomas (B/E Aerospace)

+ Moeller, Marco (Recaro)

 Muth, Mike (Goodrich)

« Niitsu, Gilberto (Embraer)

« Pon, David {Driessen)

» Rathbun, Jason (Schneller LLC)

+« Ronngvist, Eva (AIM Aviation)

« Schumillas, Katrin (Lufthansa Technik AG)
» Slaton, Dan (Boeing)

« Spencer, Martin (Heath Tecna)

« Story, CharlesW. C. (Magee Plastics Co.)
 Zimmerman, Patrick (3M)

6/11
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FAA Memorandum
ANM-115-09-XXX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #12, “Tedlar’

This list is by ho means final, but represents a snapshot of the currently active industry
participants. Additional remarks, suggestions, corrections and contributions from other
individuals are very much encouraged.

3 PROJECT DEFINITION

3.1 CURRENT PROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on August 20, 2009. Attachment 2, Part 2, reference item #12
reads (see Figure 1):

« 14 CFR 25.853 (a). “Testing of Tedlar® material on a decorative panel substantiates the
same panel construction with the same type and thickness of Tedlar® with a different
color.”

« 14 CFR 25.853 (d). “Testing of Tedlar® material on a decorative panel substantiates the
same panel construction with the same type and thickness of Tedlar® with a different
color.”

Part 2, methods of compliance that require supporting data

Reference Feature / 25.853(a) Bunsen Burner 25.853(d) Heat Release and Smoke
Number Construction Test Requirement/Similarity Test Requirement/Similarity

Testing of Tedlar® material
on a decorative panel
substantiates the same panel
construction with the same
type and thickness of Tedlar®
with a different color.

Testing of Tedlar® material on a
decorative panel substantiates the
same panel construction with the same
type and thickness of Tedlar® with a
different color.

12 Tedlar

Figure 1: Attachment 2, Part 2, Reference ltem #12
No equivalent entry exists for reference item #12 in attachment 2, Part 1.

3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of the terms ‘Tedlar’, ‘color’ and ‘same’ should be provided so that confusion
between different parties over their meaning shall be avoided. The industry task group sees the
definition of significant key terms and their consistent use throughout the policy as a joint effort
between the FAA and industry. Once these key terms have been defined, they should be listed
in the policy memo and used consistently throughout the document.

3.21 TEDLAR

The industry team agrees that ‘Tedlar’ is a single layer, solid-color, thin-gage, non self-
supporting film made out of polyviny! fluoride (PVF).

Tedlar is not a multilayer material. It consists of a single, cast or extruded film layer of PVF that
is integrally colored by the use of pigments during its manufacturing process. Tedlar is always
applied on top of an existing surface (substrate) and therefore never forms ‘self-supporting’
parts.
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The use of Tedlar as a decorative type in the interior of transport category airplanes is currently
well established industry practice (state-of-the-art). Tedlar is typically being used as an
alternative to paint on the interior side of the following surfaces: overhead stowage bins, galleys
and closets. Other words used sometimes within the industry for the term Tedlar are PVF, PVF
film or Tedlar film.

The industry team therefore recommends that the term ‘Tedlar in the context of this item be
defined as: “single layer, solid-color, thin-gage, non self-supporting film made out of polyvinyl
fluoride (PVF)".

322 COLCR

The industry team agrees that color used in the context of this item refers to the visual
appearance of a Tedlar used in the interiors of transport category aiplanes. In contrast to
texture, color is a visual phenomenon. It describes the overall look or appearance of a Tedlar,
limited to one single base color. Unlike other multilayer decorative laminates as defined in
reference item #5b (Decorative Laminate Color), color in Tedlar does not include additional print
colors, text, images, patterns and designs besides the integrally pigmented base color. The use
of the term color is currently well established industry practice. Other words used sometimes
within the industry for the term color are design, pattemn, appearance or print.

Color in Tedlar is the result of pigments added to the PVF film during its manufacturing process
selectively absorbing incoming light and reflecting only the desired wavelengths that correspond
to the pigment color. Unlike other multilayer decorative laminates as defined in reference item
#5b (Decorative Laminate Color), no printing inks are used during the manufacturing of Tedlar
films. Therefore, Tedlar color is always limited to one integrally pigmented base color.

The industry team therefore recommends that the term ‘color’ in the context of this item be
defined as: “The complete visual appearance of a Tedlar used in the interiors of transport
category airplanes, limited to one integrally pigmented base color”.

3.23 SAME

The industry team agrees that the term ‘same’ in the context of this item refers to a similar
decorative type from:

» the same manufacturer, and
+ the same product family, and
+ the same product build-up.

So when the FAA draft policy memo refers to the “same color’, the only change being allowed in
the context of this item would be the exclusive change from one color to another, with all other
product parameters staying the same.

The industry team therefore recommends that the term ‘same’ in the context of this item be
defined as: “From the same manufacturer and same product family and same product build-up”.
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4 VALIDATION OF INDUSTRY PRACTICE

4.1  INDUSTRY PROPOSAL DISCUSSION

The use of this MOC has been grouped by the FAA into Part 2 for both 14 CFR 25.853 (a) and
(d). This means that the FAA will require additional supporting data to accept this method for
Vertical Bum, Heat Release and Smoke Density testing.

The industry team believes that sufficient data exists to substantiate the acceptance of this
MOC for 14 CFR 25.853 (a) and {d) and merge it under reference item #5b (Decorative
Laminate Color). Based on the definition of Tedlar as listed in paragraph 3.2.1, the industry
team agrees that Tedlar falls within the category of decorative laminates as defined in reference
item #5b. In that reference item, decorative laminates are defined as a “polymer-based, single
or multilayer, thin-gage, non self-supporting colored decorative sheet that may include additional
non-polymer based reinforcing layers and typically contains at least one layer of a
fluoropolymer-based film material”.

Similar to the definition of decorative laminates, Tedlar is polymer-based, single layer, thin-
gage, non self-supporting material that is made entirely out of a flucropolymer-based film (PVF).
It consists of a single, cast or extruded layer of PVF film that is integrally colored by the use of
pigments during its manufacturing process. No printing inks are used in the manufacturing of
Tedlar films.

The substantiation for decorative laminate color similarity is based on the non-appreciable effect
of the pigments in the embossing resin and printing inks on flammability testing. The argument
that can be made is that changes in color of decorative laminates have no appreciable effect on
the results of flammability testing because only a small amount of pigment is used in the overall
composition of a decorative laminate. Similarly, the substantiation for Tedlar color similarity is
based on the non-appreciable effect of the pigments in the PVF film on flammability testing. The
argument that can be made that since Tedlar contains no printing inks, even lower amounts of
pigments are used in the overall construction of a Tedlar when compared to a multilayer
decorative laminate.

Based on the argumentation listed above, the industry team agrees that Tedlar falls within the
category of decorative laminates. Therefore, Tedlar color similarity (e.g. the substantiation of
ohe Tedlar color by using previous flammability test data from another Tedlar color within the
same Tedlar type) is a special case of decorative laminate color similarity (e.g. the
substantiation of one decorative laminate color by using previous flammability test data from
another decorative laminate color within the same decorative laminate type) and can be
substantiated by the data submitted for reference item #5b.

4.2 PROPOSED STANDARD TO MEET

Delete attachment 2, Part 2, reference item #12 for 14 CFR 25.853 (a) and (d) and merge it
under reference item #5b (Decorative Laminate Color).
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5 DATA//ANALYSIS
See data submitted for reference item #5b (Decorative Laminate Color).

6 CONCLUSION

The industry team agrees that Tedlar falls within the category of decorative laminates. Tedlar
color similarity therefore is a special case of decorative laminate color similarity and can be
substantiated by the data submitted for reference item #5b (Decorative Laminate Color).

The industry team believes that sufficient data has been presented under reference item #5b to
substantiate the acceptance of this MOC for 14 CFR 25.853 (a) and {d).

Based on industry discussion, the industry team recommends deleting reference item #12 from
the current proposal and merge it under reference item #5b (Decorative Laminate Color).

6.1 REVISED PROPOSAL

Delete attachment 2, Part 2, reference item #12 for 14 CFR 25.853 (a) and (d) and merge it
under reference item #5b (Decorative Laminate Color).

Include the definition of all terms as listed in paragraph 3.2 (‘color, ‘Tedlar and ‘same’)in a
commentary or list of significant key terms in the FAA draft policy memo and enforce their
consistent use throughout the policy.
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7 ABBREVIATIONS

CFR = Code of Federal Regulations

FAA = Federal Aviation Administration

FSTG = FAA Flammability Standardization Working Group
MOC = Methods of Compliance

PVF = Polyvinyl Fluoride

8 REFERENCES

[1] Gardlin, Jeff, FAA Memorandum, ANM-115-08-XXX Policy Statement on Flammability
Testing of Interior Materials, Department of Transportation, Federal Aviation
Administration, August 2009.
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1 INTRODUCTION

Texture similarity (e.g. the substantiation of one texture by using previous flammability test data
from another texture within the same decorative type) for aircraft interiors flammability testing
according to 14 CFR 25.853 (a) and (d) is cumrently well established industry practice. The
argument used for texture similarity is that changes exclusively in texture within the same
decorative type have no appreciable effect on the results of lammability testing (vertical bum,
heat release and smoke density).

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories to this
guidance, grouped in this order:

+ Methods that are acceptable and can be used as shown (Attachment 2, Part 1).
« Methods that are expected 1o be acceptable but require test data to support them
{Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the acrospace industry. Item 13 has been reviewed by the industry team and is
submitting the following concurrence, justification and proposal.
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2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

During an industry meeting on September 24, 2009, in Huntington Beach, CA, and subsequent
FAA Materials Fire Test Working Group and the FAA Flammability Standardization Working
Group (FSTG) meetings, the following individuals have volunteered to form the industry team for

this reference item:

2.1 TEAM LEADER
+ Miler, Michael C.

2.2 SUPPORT TEAM

Bdsser, Klaus
Bronner, Samantha
Buedo Leyva, Maribell
Buoniconti, Ralph
Danker, George

Del Pinto, Jim
Eberly, Dana
Fayerweather, Diane
Fritzl, Raimund
Hurst, Cheryl
Jensen, Michael
Kauffman, Jym
Landreni, Francisco
Langer, Dirk

Le Neve, Serge
Livengood, Thomas
Muth, Mike

Pon, David
Rathbun, Jason
Schumillas, Katrin
Slaton, Dan
Spencer, Martin
Story, CharlesW. C.
Zimmerman, Patrick

(Schneller LLC)

(Sell GmbH)
(Boeing)
(Lufthansa Technik AG)
(SABIC Innovative Plastics)
(Unifrax)
{C&D Zodiac)
(Northwest Airines)
(C&D Zodiac)
(Isovolta AG)
(American Airlines)
(Boeing)
(Kydex LLC)
{(Embraer)
(Sell GmbH)

(CEAT)

(B/E Aerospace)
(Goodrich)

(Driessen)

(Schneller LLC)
{Lufthansa Technik AG)
(Boeing)

(Heath Tecna)

(Magee Plastics Co.)
(3

M)

This list is by no means final, but represents a snapshot of the involved industry participants.
Additional remarks, suggestions, corrections and contributions from other individuals were
ehcouraged and have been reflected in this report.
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3 PROJECT DEFINITION

3.1 CURRENT FROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on August 20, 2009. Attachment 2, Part 1, reference item #13
reads (see Figure 1)

» 14 CFR 25.853 (a). “Data from testing one texture of a decorative type substantiates a
panel with the same decorative type with a different texture.”

« 14 CFR 25.853 (d): “Data from testing one texture of a decorative type substantiates a
panel with the same decorative type that has a different texture.

Part 1, acceptable methods without additional data
25.853(a) Bunsen

Feature / Construction Burner Test
Requirement/Similarity

25.853(d) Heat Release and Smoke
Test Requirement/Similarity

Reference
Number

Data from testing one
texture of a decorative Data from testing one texture of a

13 Texture type substantiates a decorative type substantiates a panel
panel with the same with the same decorative type that has a
decorative type with a different texture.

different texture.

Figure 1: Attachment 2, Part 1, Reference ltem #13
No equivalent entry exists for reference item #13 in attachment 2, Part 2.

3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of the terms “texture’, ‘decorative type’ and 'same’ should be provided so that
confusion between different parties over their meaning shall be avoided. The industry task
group sees the definition of significant key terms and their consistent use throughout the policy
as a joint effort between the FAA and industry. Once these key terms have been defined, they
should be listed in the policy memo and used consistently throughout the document.

3.21 TEXTURE

The industry team agrees that texture in the context of this item refers to the physical surface
structure of a decorative type that is created by a mechanically structured transfer tool used in
the interior of transport category airplanes. Texture is a physical characteristic of a surface. It
describes the way a surface feels to touch. Texture in this context is limited to a tactile
characteristic and not a visual phenomenon. A surface without texture would be considered
smooth. The use of the tem texture is currently well established industry practice. Other words
used sometimes within the industry for the term texture are structure, pattern, grain, impression
or emboss.

Texture only influences the physical surface structure and appearance of a decorative type. It
does not change the build-up or chemical composition of the finished product. Although different
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texturing methods exist, all fypically involve the transfer of an embossed pattem by the use of a
mechanically structured transfer tool. The embossing process itself is purely mechanical in
nature and does not involve a change in build-up or chemical composition of the surface.

The industry team therefore recommends that the term ‘texture’ in the context of this item be
defined as: “The physical surface structure of a decorative type that is created by a
mechanically structured transfer tool used in the interiors of transport category airplanes”.

3.22 DECORATIVETYPE

The term ‘decorative type’ used in this item needs to be differentiated against the meaning of
similar terms used throughout the FAA draft policy memo, such as ‘decorative’, ‘decorative
laminate’, ‘decorative tedlar laminate’, ‘Tedlar, ‘laminates’, ‘paint/ink systems’, ‘thermoplastics’
and ‘elastomers’.

A decorative type in the context of this item is a product that is used as an aesthetic and/or
functional surface for various components in the interior of transport category aimplanes. The
industry team agrees that ‘decorative type’ only includes the following decoratives currently
being used in aircraft interiors (state-of-the-art):

+ Decorative Laminate ,
+ Non-Textile Flooring (NTF), and
e Thermoplastic Sheet.

Following decorative types are specifically excluded from this item, as they are known to display
anisotropic flammability properties depending on surface texture;

» Decoratives with natural grains and woven products;
o Leather (leather, coated |leather)
o Wood (solid wood, wood veneers)
o Fabrics (seat covers, carpets, curtains)

The industry team therefore recommends that the term ‘decorative type’ in the context of this
item be limited to: “Decorative Laminate, Non-Textile Flooring (NTF) and Themmoplastic Sheet”.

3.2.3 DECORATIVE LAMINATE

The industry team agrees that ‘decorative laminate’ is a polymer-based, single or multilayer,
thin-gage, non self-supporting colored decorative sheet that may include additional hon-polymer
based reinforcing layers and typically contains at least one layer of a fluoropolymer-based film
material.

Decorative Laminates are constructed of one or more layers [single or multilayer] of thin-gauge
[thin gauge] plastic sheet [polymer-based] that may include additional layers of fiberglass or
metallic sheet [additional non-polymer based reinforcing layers] and typically contain at least
one layer of a fluoropolymer-based film material. Decorative laminates are always applied using
an adhesive on top of an existing surface (substrate) and therefore never form ‘self-supporting’
parts [non-self-supporting]. They may be integrally pigmented or printed with water or solvent
based inks to create a decorative color or pattern [colored]. Mulli-layered sheets are bonded
together during the manufacturing process using thin gauge adhesives or heat and pressure
and may include embossing resins for accepting mechanically applied textures.
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The use of decorative laminate as a decorative type in the interior of transport category
aiplanes is currently well established industry practice (state-of-the-art). Decorative laminates
are typically being used on the following surfaces: sidewalls, lavatories, galleys, closets, linings,
partitions, bin doors and ceilings. Other words used sometimes within the industry for the term
decorative laminate are Tedlar, Decorative Tedlar Laminate (DTL), Declam, Airdec, Panlam,
AerFilm, Flexdec, Decor, Decorative Film wallpaper or wall covering.

Decorative laminates as defined in the context of this item only refer to currently available, state-
of-the-art decorative sheets that have been used in the interior of fransport category airplanes
over the past 20 years. Any decorative laminates that go beyond the scope of this item would be
considered novel or unusual. It is neither the intent of this proposal to make any statements
about the applicability of this MOC to such novel or unusual decorative laminates nor to lay out
a qualification program by which such novel or unusual decorative laminates may be validated
against this MOC.

The industry team therefore recommends that the term ‘Decorative Laminate’ in the context of
this item be defined as; “polymer-based, single or multilayer thin-gage, non self-supporting
colored decorative sheet that may include additional non-polymer based reinforcing layers and
typically contains at least one layer of a fluoropclymer-based film material”.

3.2.4 NON-TEXTILE FLOORING (NTF)

The industry team agrees that ‘Non-Textile Flooring’ (NTF) is a polymer-based, non-fibrous,
neon-carpet floor covering.

The use of NTF as a decorative type in the interior of transport category airplanes is cumrently
well established industry practice (state-of-the-art). NTF are typically being used as flooring
material on the following surfaces: lavatories, galleys and entryways. Other words used
sometimes within the industry for the term NTF are floor mat, galley mat, floor cover, FVC mat,
AerMat or plastic flooring.

The industry team therefore recommends that the term ‘Non-Textile Flooring’ (NTF) in the
context of this item be defined as: “polymer-based, non-fibrous, non-carpet floor covering”.

3.2.5 THERMOFLASTIC SHEET

The industry team agrees that ‘Thermoplastic Sheet is a polymer-based, single or multilayer
heavy-gage, self-supporting decorative sheet.

In contrast to decorative laminates, themrmoplastic sheet are used to form 'self-supporting’ parts
and are therefore typically not applied on top of other substrates.

The use of thermoplastic sheet as a decorative type in the interior of transport category
aiplanes is currently well established industry practice (state-of-the-art). Thermoplastic sheet
are typically being used on the following surfaces: food trays, arm caps, shrouds, literature
pockets and consoles. Other words used sometimes within the industry for the term
thermoplastic sheet are Kydex, AerForm, Ultem (PEIl), Radel (PPSU), PEEK or plastic sheet.
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The industry team therefore recommends that the term ‘Thermoplastic Sheet in the context of
this item be defined as; “polymer-based, single or multilayer heavy-gage, self-supporting
decorative sheet”.

3286 SAME
The industry team agrees that the term ‘same’ in the context of this item refers to a similar
decorative type from:

+ the same manufacturer, and
» the same product family, and
+ the same product build-up.

So when the FAA draft policy memo refers to the “same decorative type with a different texture”,
the only change being allowed in the context of texture similarity would be the exclusive change
from one texture to ancther, with all other product parameters as listed above staying the same.

The industry team therefore recommends that the term ‘same’ in the context of this item be
defined as: “From the same manufacturer and same product family and same product build-up”.

4 VALIDATION OF INDUSTRY PRACTICE

4.1 INDUSTRY PROPOSAL DISCUSSION

The use of texture similarity has been grouped by the FAA into Part 1 for both 14 CFR 25.853
(a) and (d). This means that the FAA considers the use of this MOC as an acceptable method
without the need of additional supporting data.

The industry team concurs with the FAA's position. The use of texture similarity (e.g. the
substantiation of one texture by using previous flammability test data from another texture within
the same decorative type) for aircraft interiors flammability testing according to 14 CFR 25.853
{(a) and (d) is cumrently well established industry practice. The argument used for texture
similarity is that changes exclusively in texture within the same decorative type have no
appreciable effect on the results of flammability testing (vertical burn, heat release and smoke
density).

4.2 PROPOSED STANDARD TO MEET
Accept MOC as is with further clarification of key terms.

5 DATA/{ANALYSIS
Not applicable.
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6 CONCLUSION

The industry team concurs with the FAA’s position. Further clarification of key terms should be
provided as follows.

6.1 REVISED PROPOSAL

Modify attachment 2, Part 1, reference item #13 to read the following:
o 14 CFR 25.853 (a): “Data from testing one texture of a decorative type substantiates a
panel with the same decorative type with a different texture.”
» 14 CFR 25.853 (d): “Data from testing one texture of a decorative type substantiates a
panel with the same decorative type with a different texture.”

Include the definition of all terms as listed in paragraph 3.2 (‘texture’, ‘decorative type’ and

‘'same’) in a commentary or list of significant key terms in the FAA draft policy memo and
enforce their consistent use throughout the policy.
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7 ABBREVIATIONS

FAA = Federal Aviation Administration

FSTG = FAA Flammability Standardization Working Group
MOC = Methods of Compliance

CFR = Code of Federal Regulations

NTF = Non-Textile Flooring

8 REFERENCES

[1] Gardlin, Jeff, August 2009, FAA Memorandum, ANM-115-09-XXX Policy Statement on
Flammability Testing of Interior Matenials, Department of Transportation, Federal
Aviation Administration.

Revision — A dated 2011-July-20 12112

M-13/M-14




APPENDIX N—ITEM 14: DECORATIVE LAMINATE ORIENTATION

N-1



INDUSTRY FLAMMABILITY
STANDARDIZATION TASK GROUP

ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials”

INDUSTRY TEAM FINAL REPORT

Part 1, Reference Item #14,
“Decorative Laminate Orientation”

Revision — B, dated 2011-July-20

N-2




FAA Memorandum
ANM-115-09-XXX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #14, “Decorative Laminate Orientation”

CONTENTS

ACTIVE PAGE LIST
REVISION HISTORY

1 INTRODUCTION
2 INDUSTRY TEAM LEADER
AND SUPPORT TEAM

PROJECT DEFINITION

4 VALIDATION OF

INDUSTRY PRACTICE 10
5 DATA / ANALYSIS 12
6 CONCLUSION 22
7 ABBREVIATIONS 23
8 REFERENCES 23
9 APPENDIX A:

DETAILED TEST DATA 24

Revision— B, dated 2011-July-20

2032

N-3




FAA Memorandum
ANM-115-09-XXX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #14, “Decorative Laminate Orientation”

ACTIVE PAGE LIST

PAGE REV PAGE REV PAGE REV PAGE REV PAGE REV
N2 N2 o o o

||~ || |W|MN]|=

—_—
|
ws] v} jus] ius)fus] {us)fus] (ue)jus)ue)us){ue)fus)ue)jushus)jusc)us)juc)jus)juc)jus)juc)jus)jue)jus]juc)jus]juc)jus]jue)fus]

Revision— B, dated 2011-July-20 3552

N-4




FAA Memorandum
ANM-115-09-XXX, “Policy Statement on Flammability Testing of Interior Materials”

Part 1, Reference ltem #14, “Decorative Laminate Orientation”

REVISION HISTORY

REV DESCRIPTION DATE ISSUED BY

NIC | Official Release 2010-Jul-17 | Michael C.
Miler

A Final Report. Addition of test data, analysis and conclusion | 2011-Apr-13 Mlc“nﬁ:: c.

B Modified definition of decorative laminate to standardize 2011-Jul-20 IVIich_aeI C.
across all MOCs Miler

Revision— B, dated 2011-July-20

4732

N-5




FAA Memorandum
ANM-115-09-XXX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #14, “Decorative Laminate Orientation”

1 INTRODUCTION

The similarity of decorative laminate orientation {e.g. the substantiation of one orientation by
using previous flammability test data from another orientation within the same decorative
laminate) for aircraft interiors flammability testing according to 14 CFR 25.853 (a) and (d) is
currently well established industry practice. The argument used for the similarity of decorative
laminate orientation is that since decorative laminates do not display anisotropic flammability
properties, changes exclusively in orientation within the same decorative laminate have no
appreciable effect on the results of flammability testing (vertical burn, heat release and smoke
density).

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories to this
guidance, grouped in this order:

+ Methods that are acceptable and can be used as shown (Attachment 2, Part 1).
+ Methods that are expected 1o be acceptable but require test data to support them
(Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the acrospace industry. Item 14 has been reviewed by the industry team and is
submitting the following concumrence, justification and final report.
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2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

During an initial industry meeting on September 24, 2009, in Huntington Beach, CA, and
subsequent FAA Materials Fire Test Working Group and Flammability Standardization Task
Group (FSTG) meetings, the following individuals have volunteered to form the industry team for
this reference item:

2.1 TEAM LEADER

Miler, Michael C.

2.2 SUPPORT TEAM

This list is by no means final, but represents a snapshot of the involved industry participants.
Additional remarks, suggestions, corrections and contributions from other individuals were

Bésser, Klaus
Bronner, Samantha
Buedo Leyva, Maribell
Buoniconti, Ralph
Campbell, Scott
Danker, George

Del Pinto, Jm
Eberly, Dana
Fayerweather, Diane
Freeman, Dan
Fritzl, Raimund
Hurst, Cheryl
Jensen, Michael
Kauffman, Jym
Landroni, Francisco
Langer, Dirk

Le Neve, Serge
Livengood, Thomas
Muth, Mike

Pon, David
Rathbun, Jason
Schumillas, Katrin
Slaton, Dan
Spencer, Martin
Story, CharlesW. C.
Zimmerman, Patrick

(Schneller LLC)

(Sell GmbH)

(Boeing)

(Lufthansa Technik AG)
(SABIC Innovative Plastics)
(C&D Zodiac)

{Unifrax)

(C&D Zodiac)

(Northwest Airlines)

(C&D Zodiac)

(Boeing)

(Isovolta AG)

(American Airlines)
(Boeing)

(Kydex LLC)

{Embraer)

(Sell GmbH)

{
(
{
(
(
{
{
(
{
(3

B/E Aerospace)
Goodrich)

Driessen)

Schneller LLC)
Lufthansa Technik AG)
Boeing)

Heath Tecna)

Magee Plastics Co.)

M)

encouraged and have been reflected in this report.
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3 PROJECT DEFINITION

3.1 CURRENT FROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on August 20, 2009. Attachment 2, Part 1, reference item #14
reads (see Figure 1)

» 14 CFR 25.853 (a). “Data from testing one decorative laminate orientation substantiates
a panel with the same decorative laminate That has a different orientation.”
« 14 CFR 25.853 (d): “See part 2 of this attachment.”
Part 1, acceptable methods without additional data

25.853(a) Bunsen

Reference ) _— ] 25.853(d) Heat Release and Smoke
Feature / Construction Burner Test - S
Number . . - Test Requirement/Similarity

Requirement/Similarity
Data from testing one
decorative laminate

Decorative laminate orientation substantiates

14 a panel with the same See part 2 of this attachment.

orientation . ;
decorative laminate

That has a different
orientation.

Figure 1: Attachment 2, Part 1, Reference ltem #14
Attachment 2, Part 2, reference item #14 reads (see Figure 2).
o 14 CFR 25.853 (a). “See part 1 of this attachment.”
o 14 CFR 25.853 (d): “Data from festing one decorative laminate orientation substantiates

a panel with the same decorative laminate with a different orientation.”

Part 2, methods of compliance that require supporting data

Reference Feature / 25.853(a) Bunsen Burner 25.853(d) Heat Release and Smoke
Number Construction Test Requirement/Similarity Test Requirement/Similarity

Data from testing one decorative

Decorative . laminate crientation substantiates a
s . - See part 1 of this attachment. -

laminate orientation panel with the same decorative

laminate with a different orientation.

Figure 2: Attachment 2, Part 2, Reference Item #14
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3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of the terms ‘orientation’, ‘decorative laminate’ and ‘'same’ should be provided so
that confusion between different parties over their meaning shall be avoided. The industry task
group sees the definition of significant key terms and their consistent use throughout the policy
as a joint effort between the FAA and industry. Once these key terms have been defined, they
should be listed in the policy memo and used consistently throughout the document.

3.2.1 ORIENTATION

The industry team agrees that orientation used in the context of this item refers to the directional
dependence or independence of flammability properties of a decorative laminate used in the
interiors of tfransport category airplanes.

Directiohal dependence or independence of a material's physical properties (e.g. mechanical
properties) is a concept used in the field of material sciences. Physical properties of a material
tend to display either homogeneous behavior across all directions (‘isotropy’) or directionally
dependent behavior {‘anisotropy’) when measured along different axes. The word ‘isotropy’
derives from the Greek words ‘iso’, meaning ‘equal’ and ‘tropos’, meaning ‘direction’. The prefix
‘an-' is used to indicate the opposite meaning in ‘anisotropy’. The use of the term orientation is
currently well established industry practice. Another word used sometimes within the industry for
the term orientation is direction.

An anisotropic material will typically display its largest differences of directional behavior along
distinct axes. These axes typically either coincide with a micro or macro structural orientation
(e.g. crystalline orientation, grain or fiber direction) of the material itself or are the result of
material processing (e.g. stresses and strains induced during the manufacturing process). The
industry team agrees that if a decorative type should display any anisotropic flammability
properties with an appreciable effect on the results of flammability testing, they should be best
observable along a 0° and 90° orientation that corresponds to typical manufacturing
crientations, such as ‘machine direction’ (MD) or ‘cross-machine direction’ (CMD).

The industry team therefore recommends that the term ‘orientation’ in the context of this item be
defined as: "Machine and cross-machine direction {0° and 90°) of a decorative laminate used in
the interiors of fransport category airplanes”.

3.2.2 DECORATIVE LAMINATE

The industry team agrees that ‘decorative laminate’ is a polymer-based, single or multilayer,
thin-gage, non self-supporting colored decorative sheet that may include additional non-polymer
based reinforcing layers and typically contains at least one layer of a fluoropolymer-based film
material.

Decorative Laminates are constructed of ohe or more layers [single or multilayer] of thin-gauge
[thin gauge] plastic sheet [polymer-based] that may include additional layers of fiberglass or
metallic sheet [additional non-polymer based reinforcing layers] and typically contain at least
one layer of a fluoropolymer-based film material. Decorative laminates are always applied using
an adhesive on top of an existing surface (substrate) and therefore never form ‘self-supporting’
parts [non-self-supporting]. They may be integrally pigmented or printed with water or solvent
based inks to create a decorative color or pattern [colored]. MultiHlayered sheets are bonded
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together during the manufacturing process using thin gauge adhesives or heat and pressure
and may include embossing resins for accepting mechanically applied textures.

The use of decorative laminate as a decorative type in the interior of transport category
airplanes is currently well established industry practice (state-of-the-art). Decorative laminates
are typically being used on the following surfaces: sidewalls, lavatories, galleys, closets, linings,
partitions, bin doors and ceilings. Other words used sometimes within the industry for the term
decorative laminate are Tedlar, Decorative Tedlar Laminate {DTL), Declam, Airdec, Panlam,
AerFilm, Flexdec, Decor, Decorative Film wallpaper or wall covering.

Decorative laminates as defined in the context of this item only refer to currently available, state-
of-the-art decorative sheets that have been used in the interior of fransport category airplanes
over the past 20 years. Any decorative laminates that go beyond the scope of this item would be
considered novel or unusual. It is neither the intent of this proposal to make any statements
about the applicability of this MOC to such novel or unusual decorative laminates nor to lay out
a qualification program by which such novel or unusual decorative laminates may be validated
against this MOC.

Following other decorative types are specifically excluded from this item, as they are known to
display anisotropic flammability properties depending on surface orientation:

» Decoratives with natural grains and woven products:
o Wood (solid wood, wood veneers)
o Fabrics (seat covers, carpets, curtains)

The industry team therefore recommends that the term ‘Decorative Laminate’ in the context of
this item be defined as: “polymer-based, single or multilayer thin-gage, non self-supporting
colored decorative sheet that may include additional non-polymer based reinforcing layers and
typically contains at least one layer of a fluoropolymer-based film material™.

3.23 SAME

The industry team agrees that the term ‘same’ in the context of this item refers to a similar
decorative type from:

« the same manufacturer, and
+ the same product family, and
« the same product build-up.

So when the FAA draft policy memo refers to the “same decorative laminate with a different
orientation”, the only change being allowed in the context of this item would be the exclusive
change from one orientation to another, with all other product parameters staying the same.

The industry team therefore recommends that the term ‘same’ in the context of this item be
defined as: “From the same manufacturer and same product family and same product build-up”.
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4 VALIDATION OF INDUSTRY PRACTICE

4.1 INDUSTRY PROPOSAL DISCUSSION

The use of this MOC has been grouped by the FAA into Part 1 for 14 CFR 25.853 (a) and Part 2
for 14 CFR 25.853 (d). This means that the FAA considers the use of this MOC as an
acceptable method without the need of additional supporting data for Vertical Burn Testing but
will require additional supporting data to accept this method for Heat Release and Smoke
Density testing.

The industry team concurs with the FAA’s position on 14 CFR 25.853 (a). The use of similarity
of decorative laminate orientation (e.g. the substantiation of one orientation by using previous
flammability test data from another orientation within the same decorative laminate) for aircraft
interiors flammability testing according to 14 CFR 25.853 (a) is currently well established
industry practice.

The industry team believes that sufficient data exists to substantiate the acceptance of this
MOC for 14 CFR 25.853 (d) and move it to Part 1. The use of similarity of decorative laminate
orientation (e.g. the substantiation of one orientation by using previous flammability test data
from another orientation within the same decorative laminate) for aircraft interiors flammability
testing according to 14 CFR 25.853 (d) is currently well established industry practice. The
argument used for the similarity of decorative laminate orientation is that since decorative
laminates do not display anisotropic flammability properties, changes exclusively in orientation
within the same decorative laminate have no appreciable effect on the results of flammability
testing (Heat Release and Smoke Density).

Historically, anisotropic flammability properties have not been observed on decorative laminates
used in the interiors of transport category airplanes. In contrast to that, anisotropic flammability
properties have been observed on a variety of other different non-plastic decorative types used
in the interiors of transport category airplanes. Most woven fabrics and fibrous textile materials,
such as carpet floor coverings, drapes, tapestries and seat covers display distinct anisotropic
behavior in wamp and fill directions. Other decorative types that have displayed distinct
anisotropic flammability properties in the past include natural materials with a distinct fiber
growth or grain direction, such as wood or wood veneers,

For such materials that are known to display anisotropic lammability properties, the FAA
Aircraft Materials Fire Test Handbook [2] has introduced the requirement for “rmaterials that may
have anisotropic propeities” 1o ‘be tested in the orientation thought to give the highest results”
{Figure 3). Additionally, the handbook also requires materials with anisotropic properties to be
tested “perpendicular to the orientation used for the first set of specimens” if certain Heat
Release and Smoke Density thresholds are surpassed. As example of such materials, the
Handbook specifically mentions MD and CMD for extrusions and warp and fill directions of
woven fabrics.
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544 Specimen Orientation

For materials that may have anisotropic properties (i.e.. different properties in different directions, such
as machine and cross-machine directions for extrusions, warp and fill directions of woven fabrics, etc.).
the specimens will be tested in the orientation thought to give the highest results. If the average
maximum heat release rate exceeds 58 kW/m" or the average total heat released during the first 2
minutes exceeds 58 kW min/m’, a second set of specimens will be prepared and tested in the orientation
that 1s perpendicular to the orientation used for the first set of specimens. The higher value for the
average maximum heat release rate and the higher value for the average total heat released during the
first 2 minutes will be reported.

6.4.4 Specimen Orientation

For materials that may have anisotropic flammability properties (i.e.. different properties in
different directions. such as machine and cross-machine directions for extrusions, warp and fill
directions of a woven fabric. etc.). specimens will be tested in the orientation thought to give
the highest result. If the average 4Dm 1s greater than 180. a second set of specimens will be
prepared and tested in the orientation that is pergeudicular to the orientation used for the first
set of specimens. The higher of the two average "D,, values will be reported.

Figure 3: Paragraph 5.4.4 & 6.4.4., FAA Aircraft Material Fire Test Handbook [2]

Although decorative laminates used in the interiors of transport category airplanes do
differentiate between MD and CMD (0° and 90°) in their manufacturing process, they cannot be
considered to be anisotropic materials when it comes to flammability properties. The
differentiation in MD and CMD is simply a hecessity of the manufacturing process that will
require two distinct directions to be identified for indexing, printing and texturing purposes.
However, the layer-by-layer chemical composition of the finished product does not change with
orientation. Therefore, decorative laminate orientation has no appreciable effect on the results
of flammadbility testing for decorative laminates.

4.2 PROPOSED STANDARD TO MEET

Move attachment 2, Part 2 reference item #14 for 14 CFR 25.853 (d) to attachment 2, Part 1
and delete reference item #14 from attachment 2, Part 2.

Modify attachment 2, Part 1, reference item #14 to read the following:
« 14 CFR 25.853 (a). “Data from testing one decorative laminate orientation substantiates
apanelwith the same decorative laminate Thathas with a different orientation.”
« 14 CFR 25.853 (d). “Data from testing one decorative laminate orientation substantiates
a-panchwith the same decorative laminate with a different orientation.”

Additionally, the industry team agrees that since decorative laminates exhibit isotropic

flammability properties, decorative laminate orientation falls under the existing guidance for
crientation as per FAA Aircraft Materials Fire Test Handbook [2].
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5 DATA//ANALYSIS

5.1  EXISTING TEST DATA

The industry has called upon its members to submit any type of existing lammability test data to
support the similarity of decorative laminate orientation for 14 CFR 25.853 (d). Unfortunately, no
such data could be obtained. The reason why such data could not be obtained is that the use of
similarity of decorative laminate orientation has been a well established and widely accepted
industry practice. No industry participant currently keeps track of decorative laminate orientation
as a separate parameter of flammability testing. Unlike other decorative laminate parameters
(such as part number, manufacturer or product family), the orientation of a decorative laminate
will typically never be noted in the burn test specimen configuration of test coupons for Heat
Release and Smoke Density testing.

The industry team agrees that no previously existing test data can be found to support the
similarity of decorative laminate orientation.

52 PROPOSAL OF TESTS TO BE PERFORMED

As existing test data to support the similarity of decorative laminate orientation could not be
obtained, the industry team has been called upon to devise a simple controlled flammability
experiment to support that decorative laminate crientation has no appreciable effect on the
results of flammability testing for 14 CFR 25.853 (d).

In order to provide substantiation to the industry group’s recommendation in paragraph 4.2, the
industry group proposes a controlled experiment to isolate the influence of decorative laminate
orientation on flammability testing according to 14 CFR 25.853 (d).

521 DECORATIVE LAMINATES

To provide substantiation to the industry group’s recommendation in paragraph 4.2, the 3 major
decorative laminate manufacturers (Boeing, Isovolta, Schneller) will perform a series of
flammability tests (14 CFR 25.853 (d), Heat Release & Smoke Density) on a variety of different
decorative laminates with their adhesives of choice:

» Each manufacturer will select a minimum of 2 different decorative laminate product
families:

o Product families have been assigned randomly between different manufacturers
as Product A and Product B. They therefore cannot be compared directly
amongst different manufacturers.

+ Within each product family, the following parameters will be the same:

o Same adhesive system.

o Same color.

o Same texture.

o Same product build-up.

o Same gauge.

« Within each manufacturer, the following parameters will be the same;

o Same flammability test facility.

o Same flammability test chamber.

o Same flammability test operator.
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o All Heat Release samples of one product family have to be completed on the
same day.
o All Smoke Density samples of one product family have to be completed on the
same day.
o No major equipment changes should be performed during the course of this test
program:
= No calibrations, transducer changes, etc.
« Across all 3 manufacturers, the following parameters will be the same:
o Run all tests according to FAA Aircraft Material Fire Test Handbook [2].
o Same jsotropic substrate panel:
= Aluminum sheet, 2024 T3, thickness 0.8 mm.
o Same number of tests performed per product family:
= 18 runs per product family.
= 9runsin MD, 9 runsin CMD
o Same order of tests:
= Alternate testing between MD and CMD, beginning with MD.
o Same recorded data:
= Date & time of each individual run performed.
=  Operator.
= Test graph.
= (Gas Calibration Factor.

53 TEST RESULTS

The following figures represent a graphical overview of the test results from all 3 manufacturers.
Each manufacturer has been assigned a random letter (A, B or C) to ensure anonymity. 3
separate figures are available for each individual manufacturer, displaying the results for Peak
Heat Release, Total Heat Release and Smoke Density testing.

The blue columns indicate test results for product family A, the green columns indicate test
results for product family B. To ensure anonymity, product families have been assigned
randomly between different manufacturers as Product A and Product B. They therefore cannot
be compared directly amongst different manufacturers.

Within each figure, the two leftmost columns display the averages of 9 runs each in MD for both
product families. The two center columns display the averages of 18 runs each in MD & CMD
for both product families. The two rightmost columns display the averages of 9 runs each in
CMD for both product families. Direct comparisons should only be made within the same
product family for the same manufacturer, i.e. likewise colors within one figure.

For a more detailed overview of the test data, please refer to Appendix A.
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5.4 ANALYSIS OF TEST RESULTS

An apparent initial view of the test results provided in the graphical overview in section 5.3
yields no significant differences in the means of flammability test results within each individual
product for MD and CMD. In order to further support these visual findings, additional statistical
methods will be used with the goal to provide a meaningful comparison that shows whether
decorative laminate orientation has an appreciable effect on the results of flammability testing.

A statistical analysis of test results from all 3 manufacturers was conducted with the General
Linear Model (GLM), using a balanced 2-factor Analysis of Variance (ANOVA) to determine
equivalence of means between two data sets. The two selected response variables were
product family and orientation, with 2 factor levels each (Product A and Product B, MD and
CMD). Minitab® 16 was used to analyze the data.

541 NORMALITY AND HOMOGENEITY

Normality and homogeneity of variance are assumptions of the ANOVA model. A visual
comparison of the residual plots for HRR Peak, HRR Total and NBS Smoke Density shows that
both preconditions are validated.

For a more detailed overview of normality and homogeneity of variance, please refer to the
residual probability plots Appendix A, section 9, Figure 14 through Figure 25,

542 ANOVA TABLE

The ANOVA table displays two statistics that can help to evaluate whether pairs of means are
different: p-values and R

One statistic in the ANOVA table is the p-value (P) at 95% confidence. There is a p-value for
each term in the model. The p-values provided with the individual hypothesis tests can be used
to determine whether pairs of means are different:

« [f the p-value for a comparison is = the chosen o-level, the difference between the
means is statistically significant.

* [f the p-value is > the chosen o-level, the difference between means is not statistically
significant.

All p-values for the factor orientation show a p-value larger than the chosen o-level (oe= 0.05)
for the test data from all 3 manufacturers (see Figure 13). Therefore, the observed difference
between the means of MD vs. CMD is not statistically significant.

R?is a measure of how well the model fits the data. These values can help to select the model
with the best fit:

« R’ describes the amount of variation in the observed response values that is explained
by the predictor(s).

e R’ can be used to estimate the influence of an individual response when compared to
the sum of squares for all terms (incl. error) in the model.
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The R? values show no appreciable contribution of orientation to the overall difference in means
when compared to the sum of squares for all terms (incl. error} in the model (see Figure 13).
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0.1 06 920 0.0% 0.4% 0.2% 0.895 0.737 0.449
219.6 1784 5041.0 33.5% 88.0% 12.3%
6551 182.0 41040.0 100.0% 100.0% 100.0%

9.6 1.6 11.1 15% 0.1% 2.3% 0.319 0.632 0.250
327.2 21184 2188 50.0% 80.7% 44.9% 0.000 0.000 0.000
17.1 4.6 0.8 2 6% 0.2% 0.2% 0187 0408 0.757
300.8 2118 25858 45 9% 89.1% 52.7%
B54.9 2336.2 4903 100.0% 100.0% 100.0%

Figure 13: Summary of ANOVA Table, Manufacturers A,B & C
543 GROUPING

Grouping was checked using the Tukey Method and 95% confidence. The grouping information
generated by the Tukey method displays, in a summarized format, groups of factor level means
that are not significantly different. If a level mean is not in a group, then its mean is significantly
different from that group.

The Tukey table contains columns of letters that group the factor levels:
* Levels that share a lefter are not significantly different.
e Conversely, if they do not share a letter, the level means are significantly different.

All grouping comparisons between the means of CMD with MD share the same letter in the
Tukey table for the test data from all 3 manufacturers. Therefore, the cbhserved difference
between the means of MD vs. CMD is not statistically significant. If requested, detailed grouping
data can be made available to the FAA for further analysis.

5.4.4 CONFIDENCE INTERVAL

Confidence intervals generated by the Tukey method at 95% confidence were used to
determine whether two means are different:

+ If aninterval does not contain zero, there is a statistically significant difference between
the corresponding means.
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+ If the interval does contain zero, the difference between the means is not statistically
significant.

All pairwise comparisons among levels of orientation, with CMD subtracted from MD, yield
results with an interval containing zero for the test data from all 3 manufacturers. Therefore, the
observed difference between the means of MD vs. CMD is not statistically significant. If
requested, detailed confidence interval data can be made available to the FAA for further
analysis.

55 CONCLUSION

Both the apparent initial view of the test results in section 5.3 as well as the results of the
statistical analysis of the test data in section 5.4 support that decorative laminate orientation has
no appreciable effect on the results of flammability testing. Therefore, decorative laminates
exhibit isotropic flammability properties.

55.1 STATISTICAL VERSUS PRACTICAL SIGNIFICANCE

The results of statistical methods should only be used as one of many indicators to evaluate the
overall influence of a specific factor on the results of flammability testing. Statistical methods
should not be regarded as the sole hard criterion to evaluate the overall influence of a specific
factor on the results of flammability testing.

Even ifindividual factor level means are significantly different from a statistical standpoint, the
difference may not be of any practical importance. Only knowledge of the subject area of aircraft
materials flammability testing and not statistics alone can be used to answer the guestion of
whether decorative laminate orientation shows an appreciable effect on the results of
flammability testing.
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6 CONCLUSION

The industry team concurs with the FAA’s position on 14 CFR 25.853 (a) and believes that
sufficient data has been presented to show that decorative laminates exhibit isotropic
flammability properties and substantiate the acceptance of this MOC for 14 CFR 25.853 (d) and
move it to Part 1.

Based on industry discussion and the results of the flammability testing performed and analyzed
in paragraph 5 of this document, the industry team recommends revising the cumrent proposal
and providing further clarification of key terms as follows.

6.1 REVISED PROPOSAL

Move attachment 2, Part 2, reference item #14 for 14 CFR 25.853 (d) to aftachment 2, Part1
and delete reference item #14 from attachment 2, Part 2.

Modify attachment 2, Part 1, reference item #14 to read the following:
« 14 CFR 25.853 (a). “Data from testing one decorative laminate orientation substantiates
apanshwith the same decorative laminate Fhathas with a different crientation.”
» 14 CFR 25.853 (d). “Data from testing one decorative laminate orientation substantiates
apansiwith the same decorative laminate with a different orientation.”

Include the definition of all terms as listed in paragraph 3.2 (‘orientation’, ‘decorative laminate’
and ‘'same’) in a commentary or list of significant key terms in the FAA draft policy memo and
enforce their consistent use throughout the policy.

Additionally, the industry team agrees that since decorative laminates exhibit isotropic

flammability properties, decorative laminate orientation falls under the existing guidance for
ofientation as per FAA Aircraft Materials Fire Test Handbook [2].
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7 ABBREVIATIONS

ANOVA
CFR
CMD
FAA
FSTG
GLM
MD
MOC
NTF

8 REFERENCES

Analysis of Variance

Code of Federal Regulations
Cross-Machine Direction

Federal Aviation Administration
Flammability Standardization Task Group
General Linear Model

Machine Direction

Methods of Compliance

Non-Textile Flooring

[1] Gardlin, Jeff, FAA Memorandum, ANM-115-09-XXX, Policy Statement on Flammability

Testing of Interior Materials, Department of Transportation, Federal Aviation

Administration, August 2009,

[2] FAA Handbook, FAA Technical Center, Report DOT/FAA/AR-00/42, Aircraft Matesials
Fire Test Handbook, April 2000.
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S APPENDIX A: DETAILED TEST DATA
9.1 MANUFACTURER A

Manufacturer A

Product A Product B
Total HRR | Peak HRR ‘D, Total HRR Peak HRR

I
Average 26,73 41,51 50,00 8,18 29,67 59,11

StDev 2,20 3,12 6,83 1,69 2,60 1,88
Min 23,60 36,50 35,00 5,40 25,00 56,00
Max 29,90 48,80 60,00 12,00 36,10 62,00

Ayax-in 6,30 12,30 25,00 6,60 11,10 6,00
1
Average MD 26,41 41,28 50,56 8,22 29,46 58,89

StDev MD 247 2,83 6,65 1,95 3,06 1,69
Min MD 23,60 38.60 36,00 5,40 25,00 57,00
Max MD 29,90 47.30 59,00 12,00 36,10 62,00
By Min 6,30 8,70 23,00 6,60 11,10 5,00
I
Average CMD 27,04 41,73 49,44 8,14 29,88 59,33
StDev CMD 2,00 3,53 7,35 1,51 2,21 2,12
Min CMD 23,60 36,50 35,00 5,50 26,20 56,00
Max CMD 29,90 48,80 60,00 10,10 33,10 61,00
Do Min 6,30 12,30 25,00 4,60 6,90 5,00
Figure 14: Test Results, Manufacturer A, Product A & B
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Figure 15: Minitab® Residual 4-in-1 Plot (HRR Peak), Manufacturer A
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Figure 16: Minitab® Residual 4-in-1 Plot (HRR Total), Manufacturer A
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Figure 17: Minitab® Residual 4-in-1 Plot (NBS), Manufacturer A
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9.2 MANUFACTURER B

Manufacturer B

Product A Product B
Total HRR Peak HRR 4Dm Total HRR Peak HRR

I
Average 24.02 27.02 78.95 30.91 27.57 15.80

StDev 3.19 2.34 16.52 1.79 2.25 5.49
Min 15.10 20.20 54.10 27.40 23.80 9.10
Max 27.90 3000 | 103.70 33.40 31.60 33.80
Ayt ttin 12.80 10.70 49.60 6.00 7.80 24.70

Average MD 23.50 26.80 81.22 30.51 27.61 14.87
StDev MD 3.87 2.70 18.52 1.94 217 4.02
Min MD 15.10 20.20 56.00 27.40 24.50 9.10
Max MD 27.90 29.30 103.70 33.40 31.60 21.90
Bygaepin 12.80 9.10 47.70 6.00 7.10 12.80
' |
Average CMD 24.53 27.24 76.68 31.31 27.52 16.73
StDev CMD 246 2.06 15.01 1.63 246 6.77
Min CMD 19.50 24.60 54.10 28.80 23.80 11.20

Max CMD 27.30 30.90 98.30 33.10 31.50 33.80
Boytasehin 7.80 6.30 44.20 4.30 7.70 22.680

Figure 18: Test Results, Manufacturer B, Product A & B
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Residual Plots for Peak HRR
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Figure 19: Minitab® Residual 4-in-1 Plot (HRR Peak), Manufacturer B

Residual Plots for Total HRR
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Figure 20: Minitab® Residual 4-in-1 Plot (HRR Total), Manufacturer B
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Figure 21: Minitab® Residual 4-in-1 Plot (NBS), Manufacturer B
Revision— B, dated 2011-July-20 29732

N-30




FAA Memorandum
ANM-115-09-XXX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #14, “Decorative Laminate Orientation”

93 MANUFACTURERC

Manufacturer C

Product A Product B
Total HRR Peak HRR 4Dm Total HRR Peak HRR

I
Average 30.04 30.60 59.09 36.07 45.94 54.15
StDev 2.42 3.01 2.77 3.66 1.93 2.87
Min 25.01 25.39 54.21 30.16 42.47 49.11
Max 34.77 35.54 62.97 41.97 48.62 57.98
Anasonin 9.76 10.15 8.76 11.81 6.15 8.87
1
Average MD 29.86 30.03 59.79 37.27 46.09 54.55
StDev MD 2.15 2.53 2.35 412 1.61 2.50
Min MD 26.79 25.72 56.59 30.16 44.10 49.99
Max MD 34.77 34.41 62.57 41.97 48.62 57.67
7.98 8.69 5.98 11.81 4.52 7.68
I
Average CMD 30.21 31.17 58.39 34.86 45.79 53.74
StDev CMD 278 3.49 3.10 2.88 2.30 3.30
Min CMD 25.01 25.39 54.21 31.45 42.47 49.11
Max CMD 34.04 35.54 62.97 40.56 48.42 57.98
Aachin 9.03 10.15 .76 911 5.95 887

Figure 22: Test Results, Manufacturer C, Product A & B
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Figure 23: Minitab® Residual 4-in-1 Plot (HRR Peak), Manufacturer C
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Figure 24: Minitab® Residual 4-in-1 Plot (HRR Total), Manufacturer C
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Figure 25: Minitab® Residual 4-in-1 Plot (NBS), Manufacturer C
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1. Introduction

Initially the aim of this report was to analyze the viability on accepting the substantiation of one color by
using previous tested synthetic leather/suede of different color within the same material composition for
flammability requirement 14CFR 25.853(a) — Vertical Test based on several test results. After all the data
analysis it was verified that this substantiation may be extended for warp / lay directions and weight /
thickness variations as discussed along the report.

For flammability requirements 14CFR 25.853(d) — Heat Release & Smoke Density, the FAA has already
established that different colors of synthetic leather/suede may affect the test results. Therefore the
testing of each color of synthetic |leather/suede material is required.

2. Team Leader and Support Team

During a meeting in Huntington Beach/Ca on Sept 24, 2008, volunteers have been called to participate as
Team Leader and Support Team for this reference item. However the Support Team listed below was
contacted by the Embraer afterwards to this meeting and they have supported greatly.

2.1 TEAM LEADER

= Embraer

2.2 SUPPORT TEAM
= C&D Zodiac
= Tapis Corporation

= E-Leather Group

3. Project Definition

Currently, the ANM-115-09-XXX is available as an undated draft. The Attachment 2, Parts1 and 2 of this
document for reference item # 15 read (figures 1 and 2 below):

Part 1, acceptable methods without additional data

25.853(a) Bunsen
R:Len:‘:::re Feature / Construction Burner Test 25'feasffll)azezgrz::::zgi?ﬁiclla?iToke
Requirement/Similarity q Y
15 Synthetic leather/suede See part 2 of this Testing of each co\o_r synthetn;
attachment. leather/suede material is required.

Figure 1. ANM-115-090-xxx, Attachment 2, Part 1, reference item #15
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Part 2, methods of compliance that require supporting data

Reference Feature / 25.853(a) Bunsen Burner 25.853(d) Heat Release and Smoke
Number Construction Test Requirement/Similarity Test Requirement/Similarity

Data from testing one
synthetic leather/suede
material sample will See part 1 of this attachment.
substantiate other colors of
the same material.

Synthetic
leather/suede

Figure 2. ANM-115-09-xxx, Attachment 2, Part 2, reference item #15

Per figures 1 and 2 it is understood that for the synthetic leather/suede material, the color substantiation
is not allowed for Heat Release and Smoke Density tests being each color testing required. For the
Vertical test, data is required to support the acceptance of similarity.

Thus, Embraer has collected data from its laboratory and has received data from C&D, Tapis Corp. and
E-Leather Group. All data presented here for synthetic leather/suede manufactured by Tapis Corporation
and E-Leather Group were tested for 12 seconds Vertical Test. Additional data from other manufacturers
or even from the manufacturers mentioned previously would be very much welcome.

The 12 seconds Vertical test data were treated in the following way:
= COLOR VARIATION ANALYSIS
= VWARP /LAY DIRECTIONS ANALYSIS
=  WEIGHT / THICKNESS VARIATION ANALYSIS

4. Clarification of Terms

“Same material” means same manufacturer, same material composition (except for the color composition)
and same test specimen build-up. The change allowed in the context of synthetic leather/suede similarity
would be color variation, warpfay directions and weightthickness variation, with all other parameters
staying the same.

“Synthetic leather/suede” is a man made product that presents the natural leather/suede texture and
visual appearance features. It may contain non-animal or processed animal products. “Processed animal
product” may be understood when natural leather / suede fibres is extracted and then processed {(woven)
into praduct.

5. Evaluation of Test Data

51 COLORVARIATION ANALYSIS
511  Tapis Synthetic leather — tested by itself (Embraer and C&D data)

The table 1 below presents the 12 seconds Vertical test data from Embraer and C&D Zodiac for the
synthetic leather manufactured by Tapis Corp named Ultraleather tested by itself, i.e. no other material
being considered. It is important to note that more than one test results for the same color material are
presented.

Dripping time was unconsidered because no dripping was detected for all test data.
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Table 1. 12 seconds Vertical Test data for Tapis Carp. Ultraleather material:

12 seconds Yertical Test

Company name D escription Color Avg Burn Length (in) B ?ﬁ:;;‘:ﬁmﬂ'

1 Embrasr ULFR 3720 SEASHELL 353 0,00
2 Ermbraer ULFR 5720 SEASHELL 3,00 0,00
3 Embrasr ULFR 3720 SEASHELL 3432 0,00
4 Ermbraer ULFR 5720 SEASHELL 341 0,38
5 Embraer ULFR 3608 BUFF EE] 0,33
B Ermbraer ULFR 9804 BUFF 570 12,50
7 Ermbraer ULFR 3608 BUFF 778 0,00
g Ernbraer ULFR 9604 BUFF 754 0,00
5 Embrasr ULFR 3608 BUFF 281 0,00
10 Ernbraer ULFR 9604 BUFF 325 0,00
11 Embrasr ULFR 3608 BUFF 328 0,16
12 Ernbraer ULFF 9804 BUFF 3,08 0,00
13 Embraer ULFR 9700 IVORY 3,08 0,59
14 Ernbraer ULFR 5700 IVORY 3,08 0,33
15 Ernbraer ULFR 9455 MILKWEED 757 0,00
16 Ermbraer ULFR 3455 MILKWEED 201 0,00
17 Ernbraer ULFR 3455 MILKWEED 3,04 0,45
18 Erbraer ULFH 9455 MILKWEED 317 056
19 Ernbraer ULFR 5815 POLAR 2,75 0,00
20 Ermhraer ULFR £815 POLAR no photo 366 2,14
21 Ernbraer ULFF 5815 POLAR 341 045
22 Embraer ULFR 3470 SHELL 333 0,00
23 Ernbraer ULFR 5022 CHABLIS 785 0,00
24 Ernbraer ULFR 5222 CHABLIS 354 0,00
25 Ernbraer ULFR 5022 CHABLIS 285 0,33
28 Ermbraer ULFH 5227 CHABLIS 333 0,00
& Ernbraer ULFR 5653 CLOUD 275 0,00
g Emnbraer ULFR 5653 CLOUD 257 0,00
29 Emnbraer ULFR 39810 OFF WHITE no photo 325 0,00
30 Ermbraer ULFF 9851 CHAMOIS 754 0,00
31 Ernbraer ULFR 9851 CHAMOIS 3,33 0,00
32 Erbraer ULFH 9851 CHAMOIS 705 0,00
33 Ernbraer ULFR 9851 CHAMOIS 474 5,56
34 Embraer ULFR 3470 SHELL 370 0,00
35 Ermbrasr ULFR 3455 MILKWEED 775 EE
35 Ernbraer UL 3455 MILKWEED 349 0,00
37 Embrasr ULFR 2455 MILKWEED 157 0,00
38 Emnbraer ULFR 3700 IVORY 341 0,00
39 Embraer ULFR 3700 IVORY 416 8,56
40 Ermbraer ULFH 5664 ARTIC 345 0.33
41 Ernbraer ULFF 5664 ARTIC 3,00 0,00
42 Ermbraer ULFR 5604 ARTIC 705 0,00
43 Ernbraer ULFF 5664 ARTIC 3,24 0,33
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Cont. Table 1:

Company name

D escription

Color

12 seconds Yertical Test

Avy Burn Length (in) Avg ?ﬁ::;t:::_(i]msh

44 Embraer ULFR 2856 ADMIRAL 2,00 0,00
458 Embraer ULFR 2556 ADMIRAL 200 0,00
48 Embraer ULFR 2856 ADMIRAL 2,00 0,00
47 Embraer ULFR 2556 ADMIREAL 241 0,00
48 Embraer ULFR 25886 ADMIRAL 200 0,00
48 Embraer ULFR 2556 ADMIREAL 200 0,00
50 Embraer ULFR 25886 ADMIRAL 2,16 0,66
51 Embraer ULFR 2556 ADMIRAL 1,08 0,00
52 Embraer ULFR 2586 ADMIRAL . 1,33 0,00
53 Embraer ULFR 2556 ADMIRAL 250 0,00
54 Embraer ULFR 2556 ADMIRAL 350 0,00
55 Embraer ULFR 25856 ADMIRAL 2 Bf 0,00
5B Embraer ULFR 2886 ADMIRAL 291 0,00
a7 Embraer ULFR 2556 ADMIREAL 3.00 0,00
58 Embraer ULFR 2556 ADMIRAL 3.08 0,33
58 Embraer ULFR 2586 ADMIRAL 3.16 0,00
B0 Embraer ULFR 3925 3.28 0.00
81 Embraer ULFR 35925 287 0,00
B2 Embraer ULFR 3825 285 0,00
63 Embraer ULFR 3925 345 1.06
g4 Embraer ULFR 3809 PORCELAIN 348 0.66
5 Embraer ULFR 3808 PORCELAIN 285 0,00
ala] Embraer ULFR 3808 PORCELAIN 341 0,33
67 Embraer ULFR 3809 PORCELAIN 287 0,00
68 Embraer ULFR 3808 PORCELAIN 248 0,00
B8 Embraer ULFR 3808 PORCELAIN 287 0,00
70 Embraer ULFR 3850 363 0,60
71 Embraer ULFR 3850 3,75 1,23
72 Embraer ULFR 3850 3,54 0,92
73 Embraer ULFR 3299 ALMOND 312 0,33
74 Embraer ULFR 3289 ALMCMND 324 0,33
75 Embraer ULTRALEATHER HP-5666 . DCWE.GREY 3.00 0,00
7B Embraer ULTRALEATHER HP-8666 DOVE.GREY 3.00 0.00
77 Embraer ULTRALEATHER HP-5666. OCWE.GREY 3.08 0,00
78 Embraer ULTRALEATHER HP-5666.DCWE.GREY 341 0,00
74 Embraer ULTRALEATHER HP-5666 DCWE GREY 3813 0,33
B8O Embraer ULTRALEATHER HP-8666 DOVE.GREY 3.00 0.00
81 C&D Zodiac ULFR 5708 GRANITE no phota 3.00 0,28
B2 C&D Zodiac ULFR 5388 LILAC MIST na phata 340 0,00
B3 C&D Zodiac ULFR 8666 DOVE GRAY na phata 0,75 2,70
B4 C&D Zodiac ULFR 28581 BALTIC BLUE no photo 0,65 248
g5 C&D Zodiac ULFR 5763 GRAY no phota 210 2,70
BB CE&D Zodiac ULFR 2856 ADMIRAL na phata 340 0,15
B7 C&D Zodiac ULFR 3817 SOFT TAUPE no phata 240 0,00
g8 C&D Zodiac ULFR 5738 GRAFPHITE no phota 275 0,00
es C&D Zodiac ULFR 4261 JUNIPER no photo 2,70 0,00
a0 C&D Zodiac ULFR 5758 SOFT GRAY na phata 245 0,00
81 C&D Zodiac ULFR 8681 SMOKE no photo 245 0,00
) C&D Zodiac ULFR 2680 WINDSOR no photo 1,00 0,00

From these data, a graphic “Avg Burn Length (in) vs Ultraleather material’ and “Avg Self Extinguish Time
{sec) vs Ulraleather material’ were plotted per figure 3 below:
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Figure 3. Graphic for Avg Burn Length (in) and Avg Self Extinguish Time {(sec) versus Ultraleather

material. Embraer (blue) and C&D (yellow) data.

Per graphic above (figure 3) we may verify that most of the burn length values are between 2 and 4
inches and the self extinguish time values are between 0 and 2 sec for the materials tested either at
Embraer or at C&D labs what indicate that data are very confident once different laboratories are

presenting similar results.
The figure 4 below is presented to show that:

[ ]
exist;

One color is no worse than any other,;

and 2 seconds (avg self extinguish time).

Within the same calor, test results variation (avg. burn length and avg. self extinguish time) does

The large amounts of the results are between 2 and 4 inches (avg burn length), and between 0

These facts lead us to conclude that the differences in colors do not contribute for the test results

variation.
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Figure 4. Graphic for Avg Burn Length (in) and Avg Self Extinguish Time {(sec) versus Ultraleather
material. Embraer data only.

The evaluation that the color of synthetic leather does not affect the test results may be better evidenced
thru the basic statistical analysis demonstrated below.

5111  Statistical analysis for Avg Burh Length

The average and the standard deviation for the 92 values of “Avg Burn Length” indicated in the table 1,
are:

*  Average 2 2.95inches
*  Std. Deviation = 0.71 inch

Thus we may plot the data for 3o, being:
* 3¢ =3 Std. Deviation =3x0.71 = 214 inches

Just for remembering, for a normal distribution, about 68.3% of the values are within 1o range and about
899.7% of the values are within 3c range.

The figure 5 shows that the distribution is close to the average burn length of 2.95 inches with some

points exceeding the 3o range (only the highest data value (5.29 in) is above the range, and two points
are below).
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Figure 5. Graphic Avg Burn Length (in) versus Ultraleather material for 36 range. Each color of the points
exceeding 3o range represents a different synthetic leather color.

By the histogram presented below (figure 6), an important information we can extract is that 98.9% of the
average burn length values for the tested materials are up to 5.09 inches (the maximum value of average
burn length identified in the table 1 is 5.28 inches). This value is well below the average burn length
criteria of the requirement 14CFR 25.853(a) Part | {a) (1) (ii), which may not exceed 8 inches.
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Avg Burn Length BLOCKS, (in)
Figure 6. Average burn length histogram.
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5112  Statistical analysis for Avg Self Extinguish Time

Performing the same study for the Avg Self Extinguish Time, the average and the standard deviation for
the 92 values of “Avg Self Extinguish Time” indicated in the table 1, are:

*  Average -2 0.56 sec
»  Std. Deviation = 1.84 sec

Thus we may plot the data for 3o, being:
* 3o =3 Std. Deviation = 3x 1.84 = 5,53 sec

The figure 7 shows that the distribution is close to the average self extinguish time of 0.56 seconds with
some points exceeding the +3o range (-3c range was not considered, since it would became negative
time).

3 points are exceeding the 3o range and each one is representing one different colar.

14,00
Embraer data 1 C&D data
g 12,00 !
‘q‘; Avg. Extinghuish time =0.56 sec i
g 10,00 q 30 =5.53 sec i
E :
[ ] |
S 8,00 :
=] |
= 6.10 i [+36]
= 6,00_---------------------------E------------
ks i
w :
S 4,00 i
@ !
=] b
Z 2,00 - .
- u ..
0.00 :.l s W g . S II—I___ ~5. =

1

Ultraleather material {different colors)

Figure 7 Graphic Avg Self Extinguish Time (sec) versus Ultraleather material for 3¢ range. Each color of
the points exceeding 3c range represents a different synthetic leather color.

Also by the histogram presented below (figure 8), an important information we can extract is that 96.7% of
the average self extinguish values for the tested materials are up to 6.10 sec (the maximum value of
average self extinguish time identified in the table 1 is 12.5 sec). This value is below the average self
extinguish time criteria of the requirement 14CFR 25.853(a) Part | (a) (1) {ii), which may not exceed 15
seconds.
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Figure 8. Average self extinguish time histogram.

5.1.2  Tapis Synthetic suede — tested by itself (Tapis Corp. data)

The table 2 below presents the 12 seconds Vertical test data from Tapis Corp. for the synthetic suede
manufactured by Tapis Carp named Ultrasuede tested by itself, i.e. no other material being considered. It
is important to mention that only one test result for each color is presented in this study.

Table 2. 12 seconds Vertical Test data for Tapis Corp. Ultrasuede material:
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12 seconds Vertical Test

Company parme Cdw

1 Tapis USFRC 2679 Moonstone 2,63 0,00 1,00

2 Tapis 9216 Purple Passion 3,27 0,00 1,00

Posson

3 Tapis IUSFR 3344 Bone 3944 Bore 2,67 0,00 1,33

4 Tapis 2314 Auhergine u 3,33 1,33 0,67

5 Tapis G406 Wine & Rose 3,30 0,00 1,00

f Tapis 5556 Celadon 5 3,33 1,00 &7

7 Tapis USFRC 6789 Graphite 347 0,00 0,67

a Tapis USFRC 3424 Chablis rcaecs 2,60 0,00 0,00

9 Tapis USFRC 3722 Seashell e 2,77 0,00 0,33

10 Tapis 5171 Marigold ST 3,37 3,33 1,33

1 Tapis HPC 2325 Glacie Blug . 3,07 0,0 1,00

12 Tapis USFRC 3581 Doe 3581 Dow 3,10 0,00 0,67
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Cont. Table 2.

12 seconds Vertical Test

13 Tapis USFRC 2600 Windsor Grey | m:.;.-. 3,43 0,00 0,33
14 Tapis USFRC 3563 Bisue 3583 dcue 2,73 0,00 1,00
15 Tapis USFRC 3280 Chamois it 3,60 0,00 1,00
16 Tapis USFRC 3694 lvory 3424 vory 2,90 0,00 0,33
17 Tapis 9380 Wisteria 3,37 0,33 1,00
18 Tapis 4398 Lichen 2,93 0,00 1,33
19 Tapis USFRC 3271 Taupe ! 3,03 0,00 0,33
20 Tapis USFRC 3753 Knala 3,33 0,00 0,67
7 Tapis USFRC 3582 Almand Preestd 2,73 0,00 0,33
22 Tapis USFRC 5238 Topaz =238 topax 2,80 0,00 0,67
23 Tapis 3699 Tobacco 3,23 0,00 0,00
24 Tapis USFRC 5654 Arctic iin 2,50 0,00 0,33

From these data, the graphics “Avg Burn Length (in) vs Ultrasuede material’, “Avg Self Extinguish Time
{sec) vs Ulraleather material’ and “Avg Dripping Time (sec) vs Ulfraleather material’ were plotted per
figure 9, 10 and 11, respectively:
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Figure 9: Graphic for Avg Burn Length (in) versus Ultrasuede material.
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Figure 10. Graphic for Avg Self Extinguish Time (sec) versus Ultrasuede material.
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Figure 11: Graphic for Avg Dripping Time (sec) versus Ultrasuede material.

The figure 9 indicates that all the burn length values are between 2 and 4 inches no matter the color of
the Ultrasuede material.

The figure 10 shows that most of the self extinguish time values are between 0 and 2 sec. The Ultrasuede
5171 Marigold presented the highest value of 3.33 sec.

And for the figure 11, similar to burn length values, all points are located in a narrow range between 0 and
2 sec of dripping time no matter the color.

Performing the statistical analysis for avg burn length, avg self extinguish time and avg dripping time, we
have:

5121  Statistical analysis for Avg Burh Length

The average and the standard deviation for the 24 values of “Avg Burn Length” indicated in the table 2
are:

* Average =2 3.06 inches
*  Std. Deviation = 0.33 inch

Thus we may plot the data for and 3c, being:
* 3¢ =3 Std. Deviation = 3x 0.33 = 0.99 inch

The figure 12 shows that the distribution is close to the average burn length of 3.06 inches with no data
exceeding the 3c range.
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Figure 12: Graphic Avg Burn Length (in) versus Ultrasuede material for 3c range. No points is exceeding

the 3o range.

The histogram presented below (figure 13) indicates that 100% of the average burn length values for the
tested materials are up to 4.05 inches. This value is well below the average burn length criteria of the

requirement 14CFR 25.853(a) Part | {(a) (1) {ii), which may not exceed 8 inches.
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Figure 13. Average burn length histogram.
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5122  Statistical analysis for Avg Self Extinguish Time

Performing the same study for the Avg Self Extinguish Time, the average and the standard deviation for
the 24 values of “Avg Self Extinguish Time” indicated in the table 2, are:

*  Average 2 0.25 sec
»  Std. Deviation = 0.74 sec

Thus we may plot the data for 3o, being:
* 3o =3 5td. Deviation =3x0.74 = 221 sec

The figure 14 shows that the distribution is close to the average self extinguish time of 0.25 seconds with
1 point is exceeding the 3o range (-3c range was not considered, since it would became negative time).

6,00
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3,00 ~
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2,00 ~

1,00 4 =

Avg self extinguish time (sec)

000 = = = = = = = = = omososm  =omo=omosoos

Ultrasuede material {(different colors)

Figure 14. Graphic Avg Self Extinguish Time (sec) versus Ultrasuede material for 3o range. One color is
exceeding 3o range.

Also by the histogram presented below (figure 15), is indicated that 95.8% of the average self extinguish
values for the tested materials are up to 2. 46 sec (the maximum value of average self extinguish time
identified in the table 3 is 3.33 sec). This value is below the average self extinguish time criteria of the
requirement 14CFR 25.853(a) Part | (a) (1) (i), which may not exceed 15 seconds.
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Figure 15. Average self extinguish time histogram.

5123  Statistical analysis for Avg Dripping Time

Performing the same study for the Avg Dripping Time, the average and the standard deviation for the 24
values of “Avg Dripping Time” indicated in the table 2, are:

*  Average 2 0.71 sec
»  Std. Deviation 2 0.40 sec

Thus we may plot the data for 3o, being:
* 3¢ =3 S5td. Deviation=3x0.40 = 1.19 sec

The figure 16 shows that the distribution is close to the average Dripping time of 0.71 seconds with no
points is exceeding the +3c range (-3¢ range was not considered, since it would became negative time).
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Figure 16: Graphic Avg Dripping Time (sec) versus Ultrasuede material for 3o range. No color is
exceeding 3c range.

The histogram presented below (figure 17) indicates that 100% of the average dripping time values for
the tested materials are up to 1.90 sec. This value is well below the average dripping time criteria of the
requirement 14CFR 25.853(a) Part | (a) (1) (ii), which may not exceed 5 seconds.
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Figure 17. Average Dripping time histogram.
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513  E-Leather Synthetic leather — tested by itself (E-Leather data)

The E-Leather data are segregated in 3 type products that present the same material composition with
different grades which is all about weight and thickness:

¢  SL3UL: Ultralight
e SL3SL: Superlight
e SL3L: Light

51.3.1  SL3UL: Ultralight

The table 3 below presents the 12 seconds Vertical test data for the synthetic leather manufactured and
supplied by E-Leather Group tested by itself, i.e. no other material being considered. It is important to
note that more than one test results for the same color material are presented.

Dripping time was unconsidered because no dripping was detected for all test data.
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Table 3. 12 seconds Vertical Test data for E-Leather SL3UL material:

12 seconds Vertical Test (WARP)

Company name Description Color Awyg Burn Length (in) Avy Self Extinguish (sec)

1 E-Leather SL3UL Eeige 1210 1,90 0.00

2 E-Leather SLEUL Elack 1,90 0,00

3 E-Leather SLAUL Blue 08-856/2 2,30 0,00
4 E-Leather SL3UL Elue 08-556/2 1,30 0.00

] E-Leather SLEUL Blue 03917 3,10 0,00

G E-Leather SL3UL Blug 09-0231 2,70 0,00

7 E-Leather SL3UL Elue 090231 2,00 0.00

g E-Leather SLEUL Elue 09-1259 2,50 0,00

9 E-Leather SL3UL Elue 09-1259 1,80 0.00
10 E-Leather SL3UL Elue 09-1259 2,00 0.00
1 E-Ledther SL3UL Blug 09-1260 1,60 0,00
12 E-Leather SL3UL Elue 09-1260 2,20 0,00
13 E-Leather SL3UL Elue 09-1260 2,00 0.00
14 E-Legther SL3UL Blug 09-1260 2,90 3,80
15 E-Leather SL3UL Elue 09-1260 2,30 040
16 E-Leather SL3UL Elue 09-1260 2,70 0.00
17 E-Leather SL3UL Blug 09-1260 240 0,00
15 E-Leather SL3UL Elue 09-1260 2,30 0.00
19 E-Leather SLEUL Elue 09-1260 2,50 0,00
20 E-Leather SL3UL Elue 09-1260 2,00 0,00
21 E-Leather SL3UL Elue 09-1260 1,90 0.00
22 E-Leather SLEUL Elue 09-1260 1,80 0,00
23 E-Leather SL3UL Elue 09-1260 2,60 0,00
24 E-Leather SL3UL Elue 09-1260 2,00 0.00
28 E-Leather SLEUL Elue 09-1260 1,80 0,00
26 E-Leather SL3UL Blue 09-1260 1,90 0,00
27 E-Leather SL3UL Elue 09-1260 2,00 0,00
28 E-Legther SL3UL Blug 1180 1,90 0,00
28 E-Leather SL3UL Elue 1326 1,90 0,00
30 E-Leather SL3UL Blue 1326 2,00 0.00
a1 E-Legther SL3UL Blug 1328 1,90 0,00
32 E-Leather SL3UL Elue 1326 2,00 0.00
33 E-Leather SL3UL Blue 1326 2,10 0.00
34 E-Legther SL3UL Blug 1449 2,10 0,00
35 E-Leather SL3UL Elue 1449 1,90 0.00
36 E-Leather SL3UL Bluge 1449 1,80 0,00
37 E-Leather SL3UL Elue 1449 1,80 0,20
35 E-Leather SL3UL Elue 1449 2,30 0.00
39 E-Leather SL3UL Blue 1767 1,30 0,00
40 E-Leather SL3UL Blue 353 1,10 0.00
41 E-Leather SL3UL Blue 323 2,20 0.00
42 E-Leather SL3UL Blue 353 2,10 0,00
k] E-Leather SL3UL Blue 353 1,80 0.00
44 E-Leather SLEUL Elug 353 2,00 0,00
45 E-Leather SL3UL Blue 353 2,00 0,00
46 E-Leather SLIUL Blue 353 1,90 0,00
47 E-Leather SLEUL Elue 390 2,50 0,00
48 E-Leather SL3UL Blue 390 5,00 040
49 E-Leather SL3UL Elue 654 1,60 0.00
50 E-Leather SLEUL Elue 906 1,00 0,00
a1 E-Legther SL3UL Blug 907 140 0,00
52 E-Leather SL3UL Elue 970 2,00 0.00
a3 E-Leather SL3UL Erown 08-85641 2,30 0.00
24 E-Leather SL3UL Erown 08-83641 1,10 0.00
58 E-Leather SL3UL Brown 1328 1,80 0,00
56 E-Leather SL3UL Erown 1361 2,10 0.00
a7 E-Leather SL3UL Erown 1374 1.90 0.00
58 E-Leather SL3UL Brown 1374 2,00 0,00
a5 E-Leather SL3UL Erown 1374 2,10 0,50
60 E-Leather SL3UL Erown 1374 1.90 0,20
61 E-Leather SL3UL Camnine 1,90 0,00
62 E-Leather SL3UL Chandratal 3,20 0.00
63 E-Leather SLEUL Chandratal 2,90 0,00
64 E-Leather SL3UL Chandratal 2,30 0,00
65 E-Leather SL3UL Chandratal 2,80 0.00
66 E-Leather SLEUL Chandratal 2,50 0,00
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Cont. Table 3:

12 seconds Vertical Test (WARP)

Company name Description Color Avy Burn Length (in} Avyg Self Extinguish (sec)

67 E-Leather SL3UL Chandratal 170 0,00
68 E-Leather S5L3UL Chandratal 1,60 000
g3 E-Leather SL3UL Chandratal 180 0,00
70 E-Leather SLaUL Chandratal 190 0,00
1 E-Leather SL3UL Chandratal 3,30 000
72 E-Leather SLaUL Chandratal 1,80 0,00
73 E-Leather SL3UL Chandratal 210 0,00
74 E-Leather SL3UL Chandratal 240 000
75 E-Leather SLaUL Chandratal 240 0,00
76 E-Leather SL3UL Chandratal 260 000
77 E-Leather SLaUL Chandratal 1,90 0,00
78 E-Leather SLaUL Chandratal 2,00 0,00
79 E-Leather SL3UL Chandratal 230 000
B0 E-Leather SL3UL Chandratal 2,00 0,00
81 E-Leather SL3UL Chandratal 1,90 000
B2 E-Leather SL3UL Chandratal 3,90 0,00
B3 E-Leather SLaUL Chandratal 210 0,00
84 E-Leather SL3UL Chandratal 230 000
B5 E-Leather SLaUL Chandratal 240 0,00
86 E-Leather SL3UL Chandratal 1,70 0,00
a7 E-Leather SL3UL Chilka 3,10 000
B8 E-Leather SLaUL Chilka 2,30 0,00
g9 E-Leather SL3UL Chilka 250 000
90 E-Leather SLaUL Chilka 1,70 0,00
91 E-Leather SLaUL Chilka 240 0,00
92 E-Leather SL3UL Chilka 220 000
93 E-Leather SLaUL Chilka 1,80 0,00
94 E-Leather SL3UL Chilka 210 000
95 E-Leather SL3UL Chilka 230 0,00
98 E-Leather SLaUL Chilka 190 0,00
97 E-Leather SL3UL Confederate grey 2380 000
a8 E-Leather SL3UL Confederate gre 220 0,00
95 E-L eather S5L3UL Confederate grey 1,80 000
100 E-Leather SL3UL Confederate grey 210 000
101 E-Leather SLaUL Dark hlue 3,10 0,00
102 E-Leather SL3UL Dark hiue 09-1260 2,00 000
103 E-Leather SL3UL Derwent 280 0,00
104 E-Leather SLaUL Derwent 2,00 0,00
105 E-Leather SL3UL Derwent 1,70 000
106 E-Leather SL3UL Derwent 1.80 000
107 E-Leather SL3UL Green 963 250 000
108 E-Leather SL3UL Green 953 190 0,00
108 E-Leather SLaUL Green 953 3,80 0,00
110 E-Leather SL3UL Green 963 3,50 000
1M E-Leather SLaUL Green 953 1,90 0,00
112 E-L eather S5L3UL Green 953 1,80 000
113 E-Leather SLaUL Grey 1210 1,90 0,00
114 E-Leather SLaUL Grey 1210 190 0,00
115 E-Leather SL3UL Grey 1210 1,90 000
116 E-Leather SL3UL Grey 1523 190 0,00
17 E-Leather SLaUL Grey 1524 1,90 0,00
118 E-Leather SL3UL Grey 1767 1,90 000
118 E-Leather SL3UL Grey 860 210 0,00
120 E-Leather SL3UL Grey 860 2,00 000
121 E-Leather SL3UL Grey 861 220 0,00
122 E-Leather SLaUL Grey 861 1,80 0,00
123 E-Leather SL3UL Grey 861 200 000
124 E-Leather SLaUL Light blue 2,90 0,00
128 E-L eather S5L3UL Ocean 1,70 000
126 E-Leather SLaUL Pewter 210 040
127 E-Leather SLaUL Purple 998A 1,30 0,00
128 E-Leather SL3UL Red 904 1,20 000
128 E-Leather SL3UL Red 905 140 0,00
130 E-Leather SLaUL Tidal 2,00 0,00
131 E-Leather SL3UL Windermere 1,90 000
132 E-Leather SLaUL Windermere 340 000
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The figures 18 and 19 below are presented to show that:
¢ Within the same color, test results variation (avg. burn length and avg. self extinguish time) does
exist;
¢ One color is no worse than any other;

s The large amounts of the results are between 1 and 4 inches (avg burn length), and between 0
and 1 seconds (avg self extinguish time).

These facts lead us to conclude that the differences in colors do not contribute for the test results
variation.
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Figure 18. Graphic for Avg Burn Length (in) versus SL3UL material.
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Figure 19. Graphic for Avg Self Extinguish Time (sec) versus SL3UL matenial.

The evaluation that the color of synthetic leather does not affect the test results may be better evidenced

thru the basic statistical analysis demonstrated below.

5.1.3.1.1  Statistical analysis for Avg Burn Length

The average and the standard deviation for the 132 values of “Avg Burn Length” indicated in the table 3,

are:

* Average 2 2.14 inches
= Std. Deviation 2 0.55 inch

Thus we may plct the data for 3o, being:
* 3o =3 Std. Deviation = 3x 0.55 = 1.66 inches

The figure 20 shows that the distribution is close to the average burn length of 2.14 inches with 2 points
exceeding the 3o range (highest data value of 5.00 in is above the 3o range).
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Figure 20. Graphic Avg Burn Length (in) versus E-Lethear SL3UL material for 3o range. Each color of the
points exceeding 3o range represents a different synthetic leather color.

By the histogram presented below (figure 21), an important information we can extract is that 98.5% of
the average burn length values for the tested materials are up to 3.8 inches (the maximum value of
average burn length identified in the table 3 is 5inches). This value is well below the average burn length
criteria of the requirement 14CFR 25.853(a) Part | (a) (1) {ii), which may not exceed 8 inches.
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Figure 21 Average burn length histogram.

51.3.1.2 Statistical analysis for Avg Self Extinguish Time

Performing the same study for the Avg Self Extinguish Time, the average and the standard deviation for
the 132 values of “Avg Self Extinguish Time” indicated in the table 3, are:

=  Average =2 0.04 sec
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*  Std. Deviation - 0.34 sec

Thus we may plct the data for 3o, being:
= 3o =3 Std. Deviation =3x0.34 = 1.01 sec

The figure 22 shows that the distribution is close to the average self extinguish time of 0.04 seconds with
one point exceeding the +3c range (-3o range was not considered, since it would became negative time).
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Figure 22. Graphic Avg Self Extinguish Time (sec) versus SL3UL material for 3o range.

Also by the histogram presented below (figure 23), an important information we can extract is that 99.2%
of the average self extinguish values for the tested materials are up to 1.06 sec (the maximum value of
average self extinguish time identified in the table 3 is 3.8 sec). This value is below the average self
extinguish time criteria of the requirement 14CFR 25.853(a) Part | (a) (1) (i), which may not exceead 15
seconds.
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Figure 23. Average self extinguish time histogram.

5132  SL3SL: Superight

Performing the same study for SL3SL material the table 4 below presents the 12 seconds Vertical test
data for the synthetic |leather manufactured and supplied by E-Leather Group tested by itself. It is
important to note that more than one test results for the same color material are presented.

Self extinguish and dripping time was unconsidered because no ater lame and dripping was detected for
all test data.

Table 4. 12 seconds Vertical Test data for E-Leather SL3SL material:

12 seconds Vertical Test (WARP)

Company name Description Color Avy Burn Length (in)
310

1 E-Leather SL35L Allatoona
2 E-L eather 5L35L Allatoona 2,80
3 E-Leather SL35L Allatoona 240
4 E-Leather SL35L Allatoona 2,30
5 E-Lezther SL35L Amage 2,20
5} E-Leather SL3SL Amage 210
7 E-Lezther SL3SL Amage 1,00
3 E-Leather SL3SL Amage 2,30
9 E-Leather 5L35L Amage 240
10 E-Lezther SL35L Amage 1,90
" E-Leather 5L35L Beige 09-0241 3.10
12 E-L eather 5L35L Beige 09-0241 340
13 E-Lezther SL35L Beige 09-0241 2,00
14 E-Lesgther S5L35L Belge 09-0241 3.80
15 E-Leather SL35L Brown 09-0242 2,10
16 E-Leather S5L35L Brown 02-0242 3.80
17 E-Leather 5L35L Brown 09-0242 1,80
18 E-Leather SL35L Brown 09-0242 2,70
19 E-Leather S5L35L Brown 09-0242 4,00
20 E-Leather 5L35L Brown 09-0243 1.80
21 E-Leather S5L35L Brown 02-0243 1,90
22 E-Leather SL3SL Columbian grey 3,70
23 E-L eather 5L35L Grey 1074 1,80
24 E-Leather SL35L Leesyille 3,20
28 E-L eather 5L35L Mist 1,80
26 E-Leather SL35L Mist 1,20
27 E-Leather 5L35L Pearl 1,90
28 E-L eather 5L35L Royal 2,60
29 E-Lezther SL35L Sapphire 1,80
3a E-Lesgther S5L35L Sapphire 2,80
31 E-Lezther SL35L Sapphire 3,20
32 E-Leather SL3SL Sapphire 1,70
33 E-Leather 5L35L Tidal 2,30

The figure 24 below is presented to show that:
e Within the same color, test results variation (avg. burn length) does exist;
¢ Onecolor is no worse than any other,
¢ The large amounts of the results are between 1 and 4 inches (avg burn length).

These facts lead us to conclude that the differences in colors do not contribute for the test results
variation.
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Figure 24. Graphic for Avg Burn Length (in) versus SL3SL material.

The evaluation that the color of synthetic leather does not affect the test results may be better evidenced
thru the basic statistical analysis demonstrated below.

5.1.3.21  Statistical analysis for Avg Burn Length

The average and the standard deviation for the 33 values of “Avg Burn Length” indicated in the table X,
are:

* Average 2 2.45inches
= Std. Deviation 2 0.76 inch

Thus we may plct the data for 3o, being:
* 3o =3 Std. Deviation = 3x 0.76 = 2.27 inches

The figure 25 shows that the distribution is close to the average burn length of 2.45 inches with no points
exceeding the 3o range.
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Figure 25. Graphic Avg Burn Length (in) versus E-Lethear SL3SL material for 3o range.

By the histogram presented below (figure 26), an important information we can extract is that 100% of the
average burn length values for the tested materials are up to 4.72 inches (the maximum value of average
burn length identified in the table 4 is 4 inches). This value is well below the average burn length criteria

of the requirement 14CFR 25.853(a) Part | (a) (1) (i), which may not exceed 8 inches.
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Figure 26: Average burn length histogram.
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5133  SL3L: Light

The table 5 below presents the 12 seconds Vertical test data for the synthetic leather manufactured and
supplied by E-Leather Group tested by itself. It is important to note that more than one test results for the
same color material are presented.

Dripping time was unconsidered because no dripping was detected for all test data.

Table . 12 seconds Vertical Test data for E-Leather SL3L material:

12 seconds Vertical Test (WARP)

Company hame Description Color Avy Burn Length (in) Ay Self Extinguish (sec)
210 0,00

1 E-Leather SL3L Grey 08-0416
2 E-Leather SLal Grey 09-0416 1,80 0,00
3 E-Leather 5L3L Grey 08-416 1,80 0,00
4 E-Leather SL3L Grey 09-0416 160 0,00
5 E-Leather 5LaL Grey 09-0416 240 0,00
5] E-Leather 5L3L Grey 08-416 2,10 0,00
7 E-Leather SLaL Grey 09-0416 260 0,00
g E-Leather 5LaL Grey 09-0416 2,30 0,00
9 E-Leather 5L3L Grey 08-416 1,80 0,00
10 E-Leather SLaL Grey 09-0416 2,70 0,00
11 E-Leather SLaL Grey 03-0416 240 0,00
12 E-Leather SL3L Grey 09-0416 220 0,00
13 E-Leather SL3L Grey 09-0416 2,00 0,00
14 E-Leather SLaL Canmnine 2,00 0,00
158 E-Leather SL3L Carnine 140 0,00
16 E-Leather SL3L Carmine 270 0,00
17 E-Leather SLaL Canmnine 1,70 0,00
18 E-Leather SL3L Carnine 2,00 0,00
19 E-Leather 5L3L Carmmine 2,10 0,00
20 E-Leather 5L3L Carmine 1,90 0,00
2N E-Leather SL3L Carmine 2,00 0,00
2 E-Leather 5L3L Carmine 3,30 0,60
23 E-Leather 5L3L Carmnine 1,80 0,00
24 E-Leather SL3L Carmmnine 1,90 0,00
28 E-Leather SLaL Rhodedendron 280 0,00
26 E-Leather 5L3L Rhodedendron 2,30 0,00
27 E-Leather SL3L Rhodedendron 2,20 0,00
28 E-Leather 5L3L Rhodedendron 230 0,00

The figures 26 and 27 below are presented to show that:

s Within the same color, test results variation {avg. burn length and avg. self extinguish time) does
exist;

¢ One color is no worse than any other,

s The large amounts of the results are between 1 and 3 inches (avg burn length), and between 0
and 1 seconds (avg self extinguish time).

These facts lead us to conclude that the differences in colors do not contribute for the test results
variation.
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Figure 26. Graphic for Avg Burn Length (in) versus SL3L material.
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Figure 27. Graphic for Avg Self Extinguish Time (sec) versus SL3L material.
The evaluation that the color of synthetic leather does not affect the test results may be better evidenced
thru the basic statistical analysis demonstrated below.

5.1.3.3.1  Statistical analysis for Avg Burn Length
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The average and the standard deviation for the 28 values of “Avg Burn Length” indicated in the table 5,
are:

*  Average 2 2.15inches
*  Std. Deviation 2 0.41 inch

Thus we may plot the data for 3o, being:
* 3o =3 Std. Deviation = 3x 0.41 = 1.22 inches

The figure 28 shows that the distribution is close to the average burn length of 2.15 inches with no points
exceeding the 3c range.
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Figure 28: Graphic Avg Burn Length (in) versus E-Lethear SL3L material for 3o range.

By the histogram presented below (figure 29), an important information we can extract is that 100% of the
average burn length values for the tested materials are up to 3.37 inches (the maximum value of average
burn length identified in the table 5is 3.30 inches). This value is well below the average burn length
criteria of the requirement 14CFR 25.853(a) Part | (a) {1) (ii), which may not exceed 8 inches.
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Figure 29 Average burn length histogram.

51.3.3.2 Statistical analysis for Avg Self Extinguish Time

Performing the same study for the Avg Self Extinguish Time, the average and the standard deviation for
the 28 values of “Avg Self Extinguish Time” indicated in the table 5, are:

= Average -2 0.02 sec
»  Std. Deviation = 0.11 sec

Thus we may plot the data for 3o, being:
* 3g =3 Std. Deviation=3x0.11 = 0.34 sec

The figure 30 shows that the distribution is close to the average self extinguish time of 0.02 seconds with
1 point exceeding the +3c range (-3c range was not considered, since it would became negative time).
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Figure 30. Graphic Avg Self Extinguish Time (sec) versus SL3L material for 3o range.

Also by the histogram presented below (figure 31), an important information we can extract is that 96.4%
of the average self extinguish values for the tested materials are up to 0.36 sec (the maximum value of
average self extinguish time identified in the table 5 is 0.60 sec). This value is below the average self
extinguish time criteria of the requirement 14CFR 25.853(a) Part | (a) (1) (i), which may not exceed 15
seconds.
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Figure 31: Average self extinguish time histogram.

5.2 WARP /LAY DIRECTIONS ANALYSIS
521 Tapis Synthetic leather — combined with others materials (C&D data)

The table 6 below presents the 12 seconds Vertical test data from C&D Zodiac for the synthetic leather
manufactured by Tapis Carp named Ultraleather combined with others materials, which test specimen
build-up may be verified thru the table 8. It is also presented the values for lay and warp directions.

In this study we will analyze the flammability test results on both synthetic leather directions (warp and
lay) and if the synthetic leather combined with other materials may affect the lammability test results.

The table 6 shows different colars for each test specimen build-up, e.g. the “green block” in the table
represents different colors of Ultraleather tested by itself. The “orange block” represents different colors of
ultraleather tested according to the following construction: Ultraleather + Adhesive 1 + Ultraleather and so
on.

Dripping time was unconsidered because no dripping was detected for all test data.
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Table 6. 12 seconds Vertical Test data for Tapis Carp. Ultraleather material:

[ RN RN

20

21

22

23

24

25

12 seconds Vertical Test

o Avg Bum L h  Avg Bum L AvgFlame Time  Aug Flame Time
Company name Description g[in) |_;:n|‘?mJt "':in) wﬂ;:gm glsec) LAY (gen WARP
CE&D Fodiac Ukraleather HP, Baltic Blue 2551 1,00 1,10 3,40 0,00
C&D Zodiat Ultraleather HP, Graphite 5739 1,20 1,30 0,00 0,00
CE&D Zodiac Utraleather HP, Pewter 5796 200 2,20 0,00 0,00
CED Zodiac Ultraleather HP, Orchard 4262 2,10 2,30 0,00 0,00
C&D Fodiac Ukraleather HP, Juniper 4261 230 2,40 0,00 0,00
C&D Lodiac Uttraleather HP, Windsor 2680 250 2,70 0,00 0,00
Ultraleather 3602
C&D Zodiac Adhesive 1 0,40 0,50 0,00 0,00
Ultraleather 3602
Ultraleather HP, Admiral Blue 2556
C&D Zodiac Adhesive 1 2,00 1,60 0,00 0,00
Ultraleather HP, Admiral Blue 2556
Ultraleather HP, Baltic Blue 2551
CE&D Zodiac Adhesive 1 1,30 1,80 0,00 0,00
Ultraleather HP, Baltic Blue 2551
Utraleather HP, Graphite 5739
CE&D Zodiac Adhesive 1 1,10 1,20 0,00 0,00
Ulkraleather HP, Graphite 5739
Ultraleather HP, Orchard 4262
CE&D Zodiac Adhesive 1 1,60 1,60 0,00 0,00
Ultraleather HP, Orchard 4262
Ultraleather HP, Juniper 4261
C&D Zodiac Adhesive 1 2,00 2,00 7.90 0,00
Ultraleather HP, Juniper 4261
Ultraleather HP, Emoke 5681
CE&D Zodiac Adhesive 1 1,80 1,80 0,00 0,00
Ultraleather HP, 8moke 5681
Ultraleather HP, WWindsor 2680
C&D Zodiac Adhesive 1 1,50 1,50 0,00 0,00
Ultraleather HP, Windsor 2680
Ultraleather 3602
CE&D Zodiac Adhesive 2 020 0,10 0,00 0,00
Termoplastic material
Ultraleather 3602
C&D Zodiac Adhesive 3 2,20 2,50 0,00 0,00
Terrmoplastic material
Ultraleather 5763
C&D Zodiac Adhesie 3 1,70 1,90 0,00 0,00
Termaoplastic material
Ultraleather HP, Admiral Blue 2556
CE&D Zodiac Adhesive 4 1,20 1,60 0,00 0,00
Termaoplastic material
Ultraleather HP, Baltic Blue 2551
CE&D Zodiac Adhesive 4 1,70 2,00 0,00 0,00
Termoplastic material
Utraleather HP, Graphite 5739
CE&D Zodiac Adhesive 4 1,70 1,70 0,00 0,00
Termoplastic material
Ultraleather HP, Pewter 5796
C&D Zodiac Adhesive 4 0,50 0,60 0,00 0,00
Termoplastic material
Ultraleather HP, Orchard 4262
CE&D Zodiac Adhesive 4 210 2,20 0,00 0,00
Termaoplastic material
Ultraleather HP, Juniper 4261
CE&D Zodiac Adhesive 4 1,80 1,80 0,00 0,00
Termoplastic material
Ultraleather HP, Smoke 5681
C&D Zodiac adhesive 4 1,60 1,80 0,00 0,00
Termoplastic material
Ultraleather HP, Windsor 2680
C&D Zodiac Adhesive 4 1,70 1,80 0,00 0,00
Termoplastic material
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Cont. Table 6:

Company name

Ultraleather 3602
Adhesie 2

26 CE&D Zodiac
Adhesive 3
Metallic material

Description

Termoplastic material

Avg Bum Length
(in) LAY

010

12 seconds Vertical Test

Avg Bum Length

fin) WARP fsec) LAY

010 0,00

Avg Flame Time  Aug Flame Time

(sec) WARP

0,00

Ultraleather 3602
Adhesive 3
27 CE&D Zodiac
Adhesive 3
W etallic material

Termaoplastic material

2,40

2,20 0,00

0,00

Adhesive 4
28 CE&D Zodiac
Adhesive 3

Metallic material

Ultraleather HP, Admiral Blue 2556

Termoplastic material

1,20

1,30 0,00

0,00

Adhesive 4
29 CE&D Zodiac
Adhesive 3

W etallic material

Ultraleather HP, Baltic Blue 2551

Termoplastic material

1,80

2,20 0,00

0,00

Adhesive 4
a0 CE&D Zodiac
Adhesive 3

Metallic material

Ulkraleather HP, Graphite 5739

Termoplastic material

1,80

1,80 0,00

0,00

Adhesive 4
il C&D Zodiac
Adhesive 3

It efallic material

Ultraleather HP, Pewter 5798

Termaoplastic material

0,80

0,90 0,00

0,00

Adhesive 4
3z C&D Zodiac
Adhesive 3

M etallic material

Ultraleather HP, Orchard 4262

Termaoplastic material

2,40

2,20 0,00

0,00

Adhesive 4
33 C&D Zodiac
Adhesive 3

It etallic material

Utraleather HP, Juniper 4261

Termaoplastic material

1,80

1,80 0,00

0,00

Adhesive 4
34 CE&D Zodiac
Adhesive 3

Metallic material

Ultraleather HP, Smoke 5681

Termoplastic material

1,50

1,60 0,00

0,00

Adhesive 4
35 CE&D Zodiac
Adhesive 3

M etallic material

Ultraleather HP, Windsor 2680

Termoplastic material

1,50

1,70 0,00

0,00

From these data, a graphic “Avg Burn Length (in) vs Ultraleather material” and “Avg Self Extinguish Time
{sec) vs Ulraleather material’ were plotted per figures 32 and 33, respectively:
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Figure 32. Graphic for Avg Burn Length (in) versus Ultraleather material.
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Figure 33 Graphic for Avg Self Extinguish Time (sec) versus Ultraleather material.

Per graphics above (figure 32 and 33) we may verify that most of the burn length values are between 1
and 3 inches and the self extinguish time values are zero seconds no matter the test specimen build-up.
However it would not be correct to assume that any type of test specimen build-up using ultraleather
material on the face may be substantiated by another one previously tested because you could approve
by similarity a test specimen which the adhesive used presents a bad fire characteristic and the industry
agrees that this may have negative effect on the self extinguish time.
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We may verify thru the figures 32 and 33 above that the ultraleather lay and warp directions test results
are very close for both burn length and self extinguish time. Herewith testing one direction would
substantiate the other direction.

52.2 E-Leather Synthetic leather — tested by itself (E-Leather data)

For all the E-Leather type products (SL3UL, SL3SL and SL3L) we may verify thru the figures 34, 35 and
36 below that the lay and warp directions test results are very close for both burn length and self
extinguish time. Herewith testing one direction would substantiate the other direction.
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Figure 34. Graphic for Avg Burn Length {in) and Avg Self Extinguish Time {sec) versus SL3UL material.

s
=1
=

#Avg burn length (in)
)
=]
=

Figure 35 Graphic for Avg Burn Length (in) and Avg Self Extinguish Time (sec) versus SL3SL material.
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Figure 36: Graphic for Avg Burn Length (in) and Avg Self Extinguish Time (sec) versus SL3L material.
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Ancther analysis done for E-Leather products SL3UL, SL35L and SL3L was the weight / thickness
variations on the flammability test results.

Per figures 37 and 38 below neither better nor worse behavior may be noted for burn length and self
extinguish time for E-Leather products SL3UL, SL3SL and SL3L which present the same material
composition with different grades of weight / thickness. In other words, mast of the burn length values are

between 1 and 4 inches and the self extinguish time values are zero to 1 second no matter the E-Leather
type product.
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Figure 37: Graphic for Avg Burn Length (in) versus SL3 type material.
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Figure 38. Graphic for Avg Self Extinguish Time (sec) versus SL3 type material.

6. Conclusions

Based on the synthetic leather / suede test results (burn length and self extinguish time) we may
conclude that:

e Color variation;
e Aarp/ Lay directions and;
s Weight / thickness variation

do nat have any influence on 12 seconds vertical test, once within these parameters, test results variation
does exist and one color / direction / weight is no warse than any other calor / direction / weight.

Thus the acceptance of the substantiation of one color / direction / weight by using previous tested
synthetic leather / suede of different color / direction / weight within the same material type (same
manufacturer, composition {(except for the color compaosition) and same test specimen build-up) for
flammability requirement 14CFR 25.853(a) — 12 seconds Vertical Test is reasonable.

Thru these findings we propose a new wording for Part 2, 25.853(a) reference item #15 which is “Data
from testing one colfor, direction or weight of synthetic leather/suede material sample will
substantiate other color, direction or weight of the same material.
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1 INTRODUCTION

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories to this
guidance, grouped in this order:

Methods that are acceptable and can be used as shown (Attachment 2, Part 1).
Methods that are expected to be acceptable but require test data to support them (Attachment
2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the aerospace industry.

Item 16 {(Metals ltems) test requirements and MOC's are straight forward and fall under the Part
1 category alone. Industry agrees with the general FAA approach but further definition was
required to differentiate metals that did not conform to the written method, specifically
magnesium alloys. A new description of these alloys has been proposed.

There was also the need to better define the term ‘standard paintffinishes’ used in the draft
policy. The definition was modified to specify OEM qualification for specific aircraft or
applications.

These definitions have been reviewed by the industry team and are submitted as the following
consensus, justification and proposal.
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2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

At the FAA Materials Fire Test Working Group meeting on 21 October 2009 in Atlantic City, NJ,
the following individuals formed the industry team for this reference item:

2.1 TEAM LEADER

+ Gwynne, Bruce (Magnesium Elekiron)

2.2 SUPPORT TEAM

+ Phuong Ta (Goodrich)

* Michael Jensen (Boeing)

» Keith Couilliard (Boeing)

» Scott Campbell (C&D Zodiac)

This is a small group, principals being Bruce Gwynne and Phuong Ta. Others contributed as
necessary.
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3 PROJECT DEFINITION

3.1 CURRENT PROFOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on 20 August, 2009. Attachment 2, Part 1, acceptable methods
without additional data, reference item #16 reads:

Aluminum/steelftitanium parts (excluding powder coating)
» 14 CFR 25.853 (a): Bunsen Burner Test Reguirement/Similarity

Unless they contain magnesium of magnesitim alloys, unfinished metal parts do not require
testing.

Finished metal parts do not require testing provided:

1) Standard paintfinishes are used and

2) The parts do not contain magnesium or magnesium alfoys.

Standard paintfinishes are defined as inorganic finishes (e.g., anodize, alodine), epoxy
primers and topcoats, urethane topcoats, and corrosion inhibiting dry films. See item 17,
below, for powder coatings.

» 14 CFR 25.853 (d): Heat Release and Smoke Test Requirement/Similarity

The test requirement is decided based on size criteria.

1) Test required if greater than 2 sq ft;

2) No test if less than 1 sq ft, and

3) Specific determination required between 1 and 2 sg ft.

3.2 DEFINITION OF TERMS

Standard paintffinishes are defined as aircraft OEM inorganic finishes (e.g., anodize, alodine),
epoxy primers and topcoats, urethane topcoats, and corrosion inhibiting dry fims. See item 17,
below, for powder coatings.

Aircraft (Original Equipment Manufacturer) OEM qualified is defined as finishes and coatings
that have been approved by the manufacturer (intemally or through their supplier system) for
use oh that specific model aircraft for the specific application being certified.

Magnesium or magnesium alloys would now be described only as ‘magnhesium containing
alloys” Thiswould include any metal base alloy system containing 20% or greater magnesium
cohtent. ‘Magnesium containing alloys’ would also include recognized ‘magnesium based
alloys’ used in aircraft structures comprised of greater than 80% magnesium metal. Aluminum
alloys containing less than 20% magnesium are not included in the definition of a magnesium
cohtaining alloy.

Revision - B, Feb 13, 2011 612

P-7




FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 1, Reference Item #16, “Aluminum/steelftitanium parts (excluding powder metal
coating)’

4 VALIDATION OF INDUSTRY PRACTICE

4.1 INDUSTRY PROPOSAL DISCUSSION

The Part 1 Bunsen Burner test requirements have never been accepted by the FAA as an MOC
for flammability certification of magnesium or magnesium alloy components for aircraft interiors
materials. Alternative methods are under development for magnesium alloy approval. There is
also the matter of defining what ‘'magnesium or magnesium alloy’ actually is, as elemental
magnesium metal is hever used in aircraft but is often used as an alloying ingredient in
commonly employed aluminum alloys that qualify for certification without testing under the
current MOC. In both these regards, industry has been debating how 1o provide clarification to
the way Ref 16 (also items #17 and #20) is written to exclude Magnesium. Ultimately it comes
down to the question: is there a threshold percentage of magnesium content that can be
established to determine which alloys conform to the MOC and don't require testing? Some
have suggested magnesium content of as little as 5% (as is common in some aluminum alloys)
would disqualify the alloy from this MOC exemption.

Background

Magnesium alloys often contain aluminum as a strengthening agent and to improve ductility.
Typical aluminum additions are (say) 5-10%. The reverse is true for aluminum alloys where
additions of magnesium up to (say) 5+% may occur to produce desired properties, with typical
Mg additions being 1-3%. The aluminum industry is the largest consumer of pure magnesium
produced in the world. One half of the world magnesium smelting capacity goes into aluminum
alloys used largely in beverage can applications. These magnesium containing aluminum alloys
don’t bum any differently than non magnesium aluminum alloys.

In contrast to this, magnesium based alloys (alloys with >80% Mg), the subject of recent FAA
flammability investigations has shown that increasing the Al content worsens the alloy’s
flammeability (ignition resistance) characteristics. Equally rare earth additions to magnesium
based alloys often reduce the lammability aspects and in some cases render the magnesium
alloy almost totally non flammable.

There are anomalies in maghesium alloys where the aluminum content is far greater. For
instance there is a 50/50 magnesium/faluminum alloy defined by industry, but not for structural
applications. It is for chemical and military pyrotechnic applications. This alloy is sometimes
referred to as Magnalium and at the 50/50 ratio bums vigorously. It would never be used in an
aircraft application; it has no mechanical properties of any use for an aircraft part.

No evaluation work has been performed, of which industry is aware, that has established at
which point an alloy of any base metal (Al, Ti, Steel, Zn, etc.) becomes flammable due fo
increasing magnesium content. Therefore in order to satisfy the MOC by establishing a
maximum magnesium threshold when there is no basis in fact is somewhat arbitrary. There are
numerous research activities and programs in existence investigating innovative materials in
any humber of metal alloying combinations using magnesium additions that could exceed a
(say) 20% proposed maximum that would be perfectly safe from a flammability standpoint.
These would include but not limited to research in areas such as rapid solidification, powder
metallurgy, metal matrix composites, semi solid forming and others that are all capable of
producing unique alloy systems that may be quite different from traditionally developed molten
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state alloy systems. However to establish a 20% limit in magnesium content can arguably be a
sensible approach considering no currently specified aluminum based alloy has a greater than
20% magnesium content and no currently specified magnesium based alloy has a maghesium
cohtent of less that 80% magnesium.

From the certification testing side, the FAA is currently engaged in a task group designed to
develop a test (MOC) to allow magnesium based alloys to be used in aircraft seat structures.
This is based on preliminary oil burner testing that was followed by full scale testing whose
results demonstrated magnesium does hot increase the hazard level in a post crash fire
environment. The direction of the MOC test development is material dependant and probably
not part specific. This is likely to be required of any magnesium containing alloy system, ie an
alloy of any base metal with greater than 20% magnesium.

What we also know is that magnesium based alloys (greater than 80%) currently used in aircraft
applications are identified and defined by a number of published metal specification authorities
such as the ASTM, ASM, MIL Specs and MMPDS. These are by definition included in the
description of magnesium containing alloys and would be subject to the same FAA magnesium
flammability test requirements.

PROPOSED STANDARD TO MEET
Ref #16: Aluminum/{steelftitanium parts {(excluding powder coating)

+ 14 CFR 25.853 (a): Bunsen Bumer Test Requirement/Similarity

Unfinished metal parts do not require testing providing they are not produced from magnesium
containing alloys.

Finished metal paits do not require testing provided:

1) Standard paintfinishes are used and
2) The parts do not contain magnesium containing alloys.

Standard paintfinishes are defined as aircraft OEM inorganic finishes (e.g., anodize,
chromate conversion coatings), epoxy primers and topcoats, urethane topcoats, and
cofrosion inhibiting coatings. See itern 17, below, for powder coatings.

Alrcraft (Original Equipment Manufacturer) OEM qualified is defined as finishes and coatings
that have been approved by the manufacturer (internally or through their supplier system) for
use on that specific model aircraft for the specific application being certified.

Magnesium containing alloys are defined as any metal alloy system comprised of greater than
20% magnesium metal. This definition includes Magnesium based alloys typically used in
alicraft structure and are defined as magnesium alloys containing greater than 80%
magnesium. Other methods of testing are required for certification of magnesium containing
alioy parts.
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» 14 CFR 25.853 (d): Heat release and Smoke Test Requirement/Similarity
The test requirement is decided based on size criteria.

1) Test required if greater than 2 sq ft;
2) No test if less than 1 sq ft; and
3) Specific determination required between 1 and 2 sq ft.

5 DATA/ANALYSIS

5.1 EXISTING DATA

Magnesium based alloys are defined by and registered with the ASTM. It is not being
suggested that the ASTM Standard be used as a criteria for definition and validation of whatis a
magnesium based alloy as there are proprietary alloy systems that are not registered. However
the standard is offered as a reference to the general chemistry of magnesium alloys systems
and constituents commonly employed as alloying ingredients.

[2] ASTM B275, Table X4.1 Magnesium-Alloy Registration Record is a good reference for
commonly employed-in-aircraft magnesium alloys.
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6 CONCLUSION

The concept the FAA want to convey in its draft policy memo is that a part constructed of
magnesium containing alloys cannot be tested for compliance in this manner. The proposed
draft policy original wording refers to 'magnesium and magnesium alloys.! There is no
application for pure elemental magnesium in any aircraft part application. There are no studies
determining at what level magnesium content of another base metal alloy increases its
flammability, however it is felt that any base metal alloy containing greater than 20%
magnesium would not gualify for exemption under the cumrent MOC and must then be subject to
methods developed subsequently specifically for magnesium containing alloy systems.

We should also be mindful that there are no magnesium based alloys that are currently used or
would be considered in aviation structure that contains less than 80% magnesium. The [2]
ASTM standard of registered cast and wrought magnesium alloys confirms this.

Therefore if an unfinished metallic component is an alloy that contains over 20% magnesium, by
definition it is a magnesium containing or magnesium based alloy and cannot be approved
using the Part 1 MOC testing. It would have to meet the requirements of some other MOC. If
an unfinished metallic component is an alloy that contains less than 20% magnesium it does not
require Part 1 testing under the MOC.

To satisfy the finishes component of the MOC, a refined definition of ‘standard finishes’ was also
created. And with the magnesium definition established it follows that parts that are treated with
standard finishes and are not made from a magnesium based alloy do not require testing other
than defined in 14 CFR 25.853 (a).

The industry team does not disagree with the FAA’s position on item #16, 14 CFR 25.853 (a)
and (d), but felt better definition of the terms ‘magnesium alloys’ and ‘standard paintffinishes’
was necessary. Industry also did not want to totally exclude consideration of magnesium
containing and magnesium based alloys; hence a statement is included to reference other
certification methods.

Due to the editorial nature and simple changes to this Item, it has been suggested that the
document bypass peer review and proceed directly to ballot.
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6.1 REVISED PROPOSAL

Ref #16: Aluminum/steelftitanium parts (excluding powder coating)
» 14 CFR 25.853 (a): Bunsen Bumer Test Requirement/Similarity

Unfinished metal parts do not require testing providing they are not produced from magnesium
conhtaining alloys.

Finished metal parts do not require testing provided:
1) Standard paintffinishes are used and
2) The parts do not contain magnesium containing alloys.

Standard paintffinishes are defined as aircraft OEM inorganic finishes (e.g., anodize, chromate
conversion coatings), epoxy primers and topcoats, urethane topcoats, and corrosion inhibiting
coatings. See item 17, below, for powder coatings.

Aircraft {Original Equipment Manufacturer) OEM qualified is defined as finishes and coatings
that have been approved by the manufacturer (intemally or through their supplier system) for
use oh that specific model aircraft for the specific application being certified.

Magnesium containing alloys are defined as any metal alloy system comprised of greater than
20% magnesium metal. This definition includes Magnesium based alloys typically used in
aircraft structure and are defined as magnesium alloys containing greater than 80%
magnesium. Other methods of testing are required for certification of magnesium containing
alloys parts.

» 14 CFR 25.853 (d): Heat release and Smoke Test Requirement/Similarity
The test requirement is decided based on size criteria.
1) Test required if greater than 2 sq fi;

2) No test if less than 1 sq ft; and
3) Specific determination required between 1 and 2 sq ft.
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7 ABBREVIATIONS

Federal Aviation Administration
Methods of Compliance

FAA
MOC

8 REFERENCES

[1] Gardlin, Jeff, FAA Memorandum, ANM-115-09-XXX, Policy Statement on Flammability
Testing of Interior Matenals, Department of Transportation, Federal Aviation
Administration, August 2009.

[2] Annual Book of ASTM Standards, Section 2 — Nonferrous Metal Products, Volume 02.02
Aluminum and Magnesium Alloys, B275 Codification of Certain Nonferrous Metals and
Alloys, Cast and Wrought, Table X4.1 Magnesium Alloy Registration Record.
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1 INTRODUCTION

The well established industry practice is to not perform aircraft interiors flammability testing
according to 14 CFR 25.853 (a) and (d) for embedded metal details. The argument for not
testing the embedded metal details is that the metal will not have an effect on the results of
flammability testing.

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories to this
guidance, grouped in this order:

» Methods that are acceptable and can be used as shown {(Attachment 2, Part 1).
» Methods that are expected to be acceptable but require test data to support them
(Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the aerospace industry. Item 20 has been reviewed by the industry team and is
submitting the following concurrence, justification and proposal.
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2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

2.1 TEAM LEADER
» Perez, Robert (AIM Aerospace)

2.2 SUPPORT TEAM

This proposal has been posted for peer review on the Flammability Standardization Task Group
SharePoint Site where remarks, suggestions, comrections and contributions from the
Flammability Standardization Task Group are encouraged.

+ Anthony Perugini (AIM Aerospace)
+ Dan Slaton (Boeing)
» Gilberto Niitsu (Embraer)
» Mary Pacher (Boeing)
+ Michael Jensen (Boeing)
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3 PROJECT DEFINITION

3.1 CURRENT PROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on 20 August, 2009. Attachment 2, Part 1, reference item #20
reads (see Figure 1);

» 14 CFR 25.853 (a). “Test the adhesive by itseif or the detail and adhesive together per
12-second vedtical. Limitation — Detail may not be constructed by magnesium or
magnesium alloys”.

» 14 CFR 25.853 (d). “No test requirement”

Part 1, acceptable methods without additional data

Iltem Feature / 25.853(a) Bunsen Burner Test 25.853(d) Heat Release and Smoke test
Number Construction Require ment/Similarity Requirement/Similarity

Test the adhesive by itself or the

detail and adhesive together per 12-
second vertical.

20 gr;z‘ﬁdded Mstal Mo test requirement
Limitation — Detail may not be

constructed by magnesium or

magnesium alloys

Figure 1: Attachment 2, Part 1, Reference Item #20
No equivalent entry exists for reference item #20 in attachment 2, Part 2.

3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of the term ‘Embedded Metal Detail’ should be provided so that confusion
between different parties over their meaning shall be avoided. The industry task group sees the
definition of significant key terms and their consistent use throughout the policy as a joint effort
between the FAA and the industry. Once these key terms have been defined, they should be
listed in the policy memo and used consistently throughout the document.

3.2.1 Embedded Metal Detail

An embedded metal detail is defined as a metal detail of various shapes that is bonded to a
sandwich panel, post cure of the sandwich panel. Usually, part of the base (stock) sandwich
panel is modified by removing core or face sheets before bonding the embedded metal detail to
the base panel.

Examples of embedded metal details are conduits, fittings, edge supports, attachment fittings,
hinges, latches, etc. Figures 2 through 6 show examples of embedded metal details. Reference
item #22 for co-cured metal doublers. General cases of bonded metal details are shown in
figure 7.
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Figure 3: Bonded Extrusion (Cross-Section Shown
in Figure 6)

Figure 4: Bonded Extrusion Figure 5: Bonded Metal Block

— FACESHEETS
" EMBEDDED METAL DETAIL

it

—

‘ '— ADHESIVE ALONG
T
CERERIERIRE EDGE OF DETAIL

Figure 6: Typical Cross-Section of Embedded Metal Detail
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Detall is Co-Cured Cetail is Bonded te the
With the Base Panel » | Ease Panel Post-Cure I
of the Ease Panel
Doubler, Meral, Co-Cured Embedded M=tal Detail [tam 40 (Part 2)
(ltem 22) (ltem 20)
} Bonded . Doubler,
Doubler Fartial Bonded Fully Embedded
Extrusion Full Doubler Daubler Extrusion EIZ':J BlockiExtrusion Bonded
All Views: Cross-Sectional
Gray: Base Fanal
Crimson: Metal Detail
White: Bendline
*NOTE: VIEWS D0 NOT REPRESENT TEST COUPON
CONFIGURATIONS
Figure 7: General cases of bonded metal details.
Revision — A, dated 201 1-MNov-1 a7

Q-10




FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference Item #20, “"Embedded Metal Detail”

4 VALIDATION OF INDUSTRY PRACTICE

4.1 INDUSTRY PROPOSAL DISCUSSION

The use of this MOC has been grouped by the FAA into Part 1 for both 14 CFR 25.853 (a) and
(d). This means that the FAA has accepted this method for Vertical Burn, Heat Release and
Smoke Density testing.

Based on industry discussion, the industry team determined that ltem 20 titled “Embedded
Metal Detail” has equivalent findings to those listed in Part 1, [tem 22 (“"Doubler, Metal, Co-
cured”) which require no testing for 14 CFR 25.853 (a) and (d).

5 DATA/ANALYSIS

5.1 EXISTING TEST DATA

The industry has called upon its members to submit any existing flammability data to support 14
CFR 25.853 (a) and (d) for items 20, 22 and 40.

52 TESTRESULTS

Data supporting the hamonization of items 20, 22 and 40 has been compiled in appendix A.

53 ANALYSIS

Test data provided by Boeing and AIM Aerospace, Inc. validates the industry proposal to
harmonize items 20, 22 and 40 which are considered to be metal details, bonded. Burh length
and extinguishing times are significantly reduced for composite sandwich panels/substrates
when tested with bonded metal details included in the construction. This data trend is present
regardless of the type of adhesive used or the method of detail implementation {(co-cured with
the panel or secondarily bonded).
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6 CONCLUSION

The industry team agrees with the FAA’s position on 14 CFR 25.853 (d).

The industry team further recommends that the 25.853 (a) Bunsen burner test requirement for
item 20, Part 1 be harmonized with Items 21, 22, and 40.

Based on industry discussion, the industry team concludes that Embedded Metal Details do not
diminish cabin safety nor contribute to fire propagation, therefore the industry team
recommends that ltem 20 be revised as follows:

ltem Feature / 25.853(2) Bunsen BUMer | 55 863(d) Heat Release and Smoke

MNumber Construction Requirement/Similarity test Requirement/Similarity

Mo Test Requirement
Data from base panel
substantiates (Provided
that the detail is at least
20, 22,40 Metal Detail. Bonded 0.02" thick). Mo Test Requwemerjt Data from

base panel substantiates.
Limitation — Detaill may not
be constructed by
magnesium or magnesium
alloys.

Figure B: Proposed change of Item 20
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7 ABBREVIATIONS

FAA = Federal Aviation Administration
MOC = Methods of Compliance
CFR = Code of Federal Regulations

8 REFERENCES

[1] Gardlin, Jeff, FAA Memorandum, ANM-115-09-XXX, Policy Statement on Flammability
Testing of Interior Matenals, Department of Transportation, Federal Aviation
Administration, August 2009.
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APPENDIX A
Configuration F1 | F2 | Construction (Boeing) EXT Time Burn Drip
(S) Length Ext
(IN) Time
Bonded Metal ¥ | POLYCARBONATE 0.015IN. 1 PLY 0.0 0.2 nd(no
drip)
Pressure Sensitive Film Adhesive
Aluminum 0.030
Bonded X | POLYCARBONATE 0.015 IN. 13.5 2.0 nd
Caonstruction
(Substrate)
Pressure Sensitive Film Adhesive
FIBERGLASS REINFORCED
POLYESTER 0.013 IN. 1 PLY
Bonded Metal X POLYURETHANE FOAM 0.500 1 0.0 2.9 nd
PLY
Pressure Sensitive Film Adhesive
Aluminum 0.030
Substrate Alone ¥ | POLYURETHANE 0.500 IN. 1 PLY 0.0 58 2
Bonded Metal ¥ | POLYISOCYANURATE 0.500 IN. 1 1.0 3.3 nd
PLY
Epoxy Adhesive
Aluminum 0.030
Substrate Alone X POLYISOCYANURATE 0.500IN. 1 0.0 52 nd
PLY
Bonded Metal ¥ | ARAMID FIBER REINFORCED 0.0 01 nd
EPOXY 3 PLY
Epoxy Adhesive
Aluminum 0.030
Substrate Alone X ARAMID FIBER REINFORCED 0.0 3.5 nd
EPOXY 3 PLY
Bonded Metal X POLYCARBONATE/POLYVINYLFLU 0.0 1.5 nd
ORIDE 0.080IN. 1 PLY
Urethane Adhesive
Aluminum 0.030
Bonded X POLYCARBONATE/POLYVINYLFLU 0.0 2.7 nd
Construction ORIDE 080 IN. 1 PLY
(Substrate)
Paint Primer 1 PLY
Urethane Paint
Substrate Alone ¥ | POLYCARBONATE/POLYVINYLFLU 2.0 0.7 nd
ORIDE 0.080 IN. 1 PLY
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F1 F2 | Construction (Boeing) EXT Burn Drip
Time Length Ext
(S) (IN) Time

Bonded X NYLON 6/6 0.051 PLY 0.0 0.1 nd
6 Metal
Epoxy Adhesive
Aluminum 0.030

Substrate X NYLON 6/6 0.02 IN. 1 PLY 0.0 0.2 nd
Alone
Substrate X NYLON 6/6 0.060 1 PLY 33 1.9 18
Alone
Bonded X ALUMINUM 0.060IN. 0.0 0.1 nd
7 Metal
Epoxy ADHESIVE

ALUMINUM 0.030 IN.

Structural Film Adhesive
POLYURETHANE Foam 0.500 IN. 1 PLY
Structural Film Adhesive

ALUMINUM 0.030 IN.

Epoxy Adhesive

ALUMINUM 0.060

Substrate X POLYURETHANE FOAM 0.500 IN. 1 PLY 0.0 54 nd
Alone
Bonded X Decaorative Laminate 0.0 0.3 nd
8 Metal

Pressure Sensitive Film Adhesive
FIBERGLASS REINFORCED PHENOLIC 2 PLY
ALUMINUM 0.080 IN.

Epoxy ADHESIVE

POLYURETHANE Foam 0.500 IN. 1 PLY
FIBERGLASS REINFORCED PHENOLIC 2 PLY
Epoxy Adhesive

ALUMINUM 0.100 IN.

Bonded X DURADEC WALLPAPER 1 PLY 0.8 2.5 nd
Construction
_ (Substrate) _
Pressure Sensitive Film Adhesive

FIBERGLASS REINFORCED PHENOLIC 2 PLY

POLYURETHANE Foam 0.500 IN. 1 PLY
FIBERGLASS REINFORCED PHENOLICZ PLY

Bonded X DURADEC WALLPAPER 31 33 nd
Construction
(Substrate)
Pressure Sensitive Film Adhesive

FIBERGLASS REINFORCED PHENOLIC 2 PLY

POLYURETHANE Foam 0.500 IN. 1 PLY
FIBERGLASS REINFORCED PHENOLIC 2 PLY
INTEGRALLY COLORED TEDLAR
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F1 | F2 | Construction (Boeing) EXT

(8)

Burn

Time Length

(IN)

Drip Ext
Time

9 Bonded Metal X ALUMINUM 0.050 IN. 0.0
Epoxy Adhesive

FIBERGLASS REINFORCED
PHENOLIC 2 PLY

Honeycomb Core 0.750 IN. 1 PLY
FIBERGLASS REINFORCED
PHENOLIC 2 PLY

0.1

nd

Bonded X FIBERGLASS REINFORCED 0.0
Construction PHENOLIC 2 PLY
{Substrate)

ARAMID Honeycomb Core 0.750 IN. 1
PLY

FIBERGLASS REINFORCED
PHENOLIC 2 PLY

1.2

nd

Bonded X REINFORCED TEDLAR LAMINATE 1 0.9
Construction PLY
{Substrate)

FIBERGLASS REINFORCED
PHENOLIC 2 PLY

ARAMID Honeycomb Core 0.750 IN. 1
PLY

FIBERGLASS REINFORCED
PHENOLIC 2 PLY

REINFORCED TEDLAR LAMINATE 1
Ply

1.8

nd

Bonded Metal ¥ | Extruded thermoplastic polyurethane 0.0
10 0.080 IN. 1 PLY
Epoxy Adhesive
ALUMINURM 0.080 IN.

0.3

nd

Substrate X ¥ | Extruded themrmoplastic 0.072" 0.8
palyurethane

1.3

nd
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference Item #20, “"Embedded Metal Detail”

F1 | F2 | Construction (AlM Aerospace, Inc) EXT Burn Drip
Note: Test face is listed first and construction Time Length Ext
description continues inward (S) (IN) Time
Bonded X 0 0.1 nd
Metal PHENOLIC/FIBERGLASS PREPREG 1 PLY
0.02" Thick Aluminum doubler co-cured
(FILM ADHESIVE)
ARAMID HONEYCOMB CORE 1 PLY .170IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
Bonded X 3.3 0.77 nd
Construction
el iEis) PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY .340 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
Bonded 0 0.97 nd
Metal ENAMEL PAINT BEIGE
PHENOLIC/FIBERGLASS PREPREG 1 PLY
X ARAMID HONEYCOMB CORE 1 PLY 480 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
(FASTBOND CONTACT ADHESIVE)
0.010 IN THK ALUMINUM ALLOY
DECORATIVE MATERIAL
Bonded X 3.67 1 nd
Construction
(Substrate) ENAMEL PAINT BEIGE
PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY .460 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
Bonded X 0 2.6 nd
Metal ENAMEL PAINT BEIGE
PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY .460 IN
(FASTBOND CONTACT ADHESIVE)
0.010 IN THK ALUMINUM ALLOY
DECORATIVE MATERIAL
Bonded X 0 2.7 nd
Construction
{Substrate) ENAMEL PAINT BEIGE

PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY .460 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY

ENAMEL PAINT BEIGE
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference Item #20, “"Embedded Metal Detail”

F1 | F2 | Construction (AIM Aerospace, Inc) EXT Burn Drip
Note: Test face is listed first and construction Time Length Ext
description continues inward Time
Bonded
4 Metal X DECORATIVE MATERIAL 0 2.2 nd
PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY 450 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
{(FASTBOND CONTACT ADHESIVE)
0.01 IN ALUMINUM ALLOY
DECORATIVE MATERIAL )
Bonded 0 3.9 nd
Construction
(Substrate) | DECORATIVE MATERIAL
PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY 460 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
ENAMEL PAINT BEIGE
Bonded X 0 0 nd
5 Metal PHENOLIC/FIBERGLASS PREPREG 1 PLY
0.02" Thick Aluminum doubler co-cured
(FILM ADHESIVE)
ARAMID HONEYCOMB CORE 1 PLY 170 IN
Bonded X 3.3 077 nd
Construction
(Substrate) PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY .340 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
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REVISION HISTORY
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference Item #21, “Edge Trim, Metal”

1 INTRODUCTION

The well established industry practice is to not perform aircraft interiors flammability testing
according to 14 CFR 25.853 (a) and (d) for metal edge tims. The argument for not testing the
metal edge trims is that the metal will not have an effect on the results of flammability testing.

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories 1o this
guidance, grouped in this order:

» Methods that are acceptable and can be used as shown {(Attachment 2, Part 1).

+ Methods that are expected to be acceptable but require test data to support them
(Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the aerospace industry. Item 21 has been reviewed by the industry team and is
submitting the following concurrence, justification and proposal.
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference Item #21, “Edge Trim, Metal”

2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

During an industry meeting on 3 March 2010 in Renton, WA, the following individual has
volunteered to be an industry team focal for this reference item:

2.1 TEAM LEADER
» Ronngvist, Eva (AIM Aerospace)

2.2 SUPPORT TEAM

This proposal has been posted for peer review on the Flammability Standardization Task Group
SharePoint Site where remarks, suggestions, corrections and contributions from the
Flammability Standardization Task Group were encouraged. The current revision incorporates
feedback received from the industry team peer review.
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference Item #21, “Edge Trim, Metal”

3 PROJECT DEFINITION

3.1 CURRENT PROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on 20 August, 2009. Attachment 2, Part 2, reference item #21
reads (see Figure 1);

» 14 CFR 25.853 (a). “No test required provided edge trim is af least 0.02” thick.
» 14 CFR 25.853 (d): "No test required.”

Part 1, acceptable methods without additional data

Item Feature / 25.853(a) E.‘I.‘;:fe“ Burner | oz 383(d) Heat Release and Smoke
Number Construction Requirement/Similarity test Requirement/Similarity
Mo test reguired
21 Edge Trim, metal provided edge tim is at Mo test requirement
least 0.02" thick.

Figure 1: Attachment 2, Part 2, Reference Item #21

No equivalent entry exists for reference item #21 in attachment 2, Part 2.

3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of the term ‘Edge Trim’ should be provided so that confusion between different
parties over their meaning shall be avoided. The industry task group sees the definition of
significant key terms and their consistent use throughout the policy as a joint effort between the
FAA and industry. Once these key terms have been defined, they should be listed in the policy
memo and used consistently throughout the document.

3.2.1 Edge Trim, Metal

Edge trims, Metal, are defined as metal trim attached mechanically, by hook and loop fasteners,
by double back tape or by adhesive to the edge of a sandwich panel. The metal edge trims can

be formed metal, metal extrusions, machined or casted metal. Trims used as joints shall also be
considered edge trim, metal. Examples of edge trims are shown in Figures 2 - 6.

Revision - NC, dated 2010-Jul-10 T/9
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference Item #21, “Edge Trim, Metal”

Figure 2: Metal Edge Trim Figure 3: Joint

Edge —
Edge — U-Shaped
L-Shaped Metal
Metal
Figure 4: L-Shaped Metal Edge Trim Figure 5: U-Shaped Metal Edge Trim
Edge —
Flat Metal
Figure 6: Flat Metal Edge Trim
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference Item #21, “Edge Trim, Metal”

4 CONCLUSION

The industry team agrees with the FAA's position on 14 CFR 25.853 (a) and (d).

Based on industry discussion, the industry team concurs with the current proposal and
recommends including the definition of the term “Edge Trim, Metal” listed in Section 3.2.1ina

commentary or list of significant key terms in the FAA draft policy memo and enforce their
consistent use throughout the final policy.

5 ABBREVIATIONS

FAA = Federal Aviation Administration
MOC = Methods of Compliance
CFR = Code of Federal Regulations

6 REFERENCES

[1] Gardlin, Jeff, FAA Memorandum, ANM-115-09-XXX, Policy Statement on Flammability
Testing of Interior Matenials, Department of Transportation, Federal Aviation
Administration, August 2009.
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FAA Memorandum
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REVISION HISTORY

detail is at least 0.02" thick”

REV DESCRIPTION DATE ISSUED BY
NC | Initial Release 2011-Feb-14 | Anthony
Perugini
Harmonized thickness requirement in figure 5 (Page 10) Anthon
A with the requirements of Item 20 and 21, stating “the 2011-Nov-1 Perugin%
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #22, “Doubler, Metal, Co-Cured”

1 INTRODUCTION

The well established industry practice is to not perform aircraft interiors flammability testing
according to 14 CFR 25.853 (a) and (d) for co-cured metal doublers. The argument for not

testing the co-cured metal doublers is that the metal will not have an effect on the results of
flammability testing.

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories to this
guidance, grouped in this order:

» Methods that are acceptable and can be used as shown {(Attachment 2, Part 1).
» Methods that are expected to be acceptable but require test data to support them
(Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the aerospace industry. Item 22 has been reviewed by the industry team and is
submitting the following concurrence, justification and proposal.
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #22, “Doubler, Metal, Co-Cured”

2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

2.1 TEAM LEADER
» Perez, Robert (AIM Aerospace)

2.2 SUPPORT TEAM

This proposal has been posted for peer review on the Flammability Standardization Task Group
SharePoint Site where remarks, suggestions, comrections and contributions from the
Flammability Standardization Task Group are encouraged.

+ Perugini, Anthony (AIM Aerospace)
+ Slaton, Dan (Boeing)
» Niitsu, Gilberto (Embraer)
» Mary Pacher (Boeing)
+ Michael Jensen (Boeing)
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #22, “Doubler, Metal, Co-Cured”

3 PROJECT DEFINITION

3.1 CURRENT PROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on 20 August, 2009. Attachment 2, Part 1, reference item #22
reads (see Figure 1):

« 14 CFR 25853 (a). “No test requirement. Data from base pane! substantiates.”
¢ 14 CFR 25.853 (d). “No test required. Data from base panel substantiates.”

Part 1, acceptable methods without additional data

Item Feature / 25.853(a) BunsenBurner | o5 qe314y Heat Release and Smoke
Numb Constructi Test test Requirement/Similarit
umber onstruction Requirement/Similarity est Requirement/Similarity
39 Doubler, Metal, Co- ?gnzesggiqugﬁg‘”em Data Mo test requirement. Data from base
Cured e P panel substantiates.
substantiates

Figure 1: Attachment 2, Part 1, Reference ltem #22
No equivalent entry exists for reference item #22 in attachment 2, Part 2.

3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of the term ‘Co-cured Metal Doubler” should be provided so that confusion
between different parties over their meaning shall be avoided. The industry task group sees the
definition of significant key terms and their consistent use throughout the policy as a joint effort
between the FAA and the industry. Once these key terms have been defined, they should be
listed in the policy memo and used consistently throughout the document.

3.2.1 Doubler, Metal, Co-Cured

A co-cured metal doubler (sheet, block or extrusion) is defined as a detail, co-cured with the
composite skin materials. Additional adhesive (usually film adhesive) is typically added to the
sandwich panel construction to adhere the doubler to honeycomb and prepreg. Refer to Figure
2 for a typical cross-section of co-cured sheet metal doubler. Refer to Figure 3 for a typical
cross section of a co-cured metal block or extrusion. General cases of bonded metal details are
shown in figure 4.

ADDITIONAL FILM/ FOAM ADHESIVE MAY BE — “,— igaggl\vlzl_ﬂ.\_
Wi RN " - =
USED WHEN CO-CURIN LSTD?OS@%EI.E g\é&aﬂ; u{mf OF EAUES}F‘EET
METAL DOUBLER, — MATERAL BOTHSIES | // — ACHESIVE(TVPICAL)
\ /
.//
/ \
7
_'J / \; 03K
/ / WATERIAL
COAE MATERIAL — METALDETAL )
LAYERS OF FACESHEET MATERIAL ~ (ELOCH OR EXTRUSION)
BOTH SIDES
Figure 2: Co-Cured Metal Doubler Cross-Section Figure 3: CoCured Metal Doubler Extrusion Cross-Section
Revision — A, dated 201 1-MNov-1 75
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FAA Memorandum

ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”

Part 1, Reference ltem #22, “Doubler, Metal, Co-Cured”

Detailis Co-Cured Cetail is Bonded te the
— with the Bas; Panel > |« Base Panel Post-Cure L g
of the Ease Panel
Doubler, Metal, Co-Cured Embaedded Matal Detail {tem 40 {Part 2)
(ftem 22) (ltem 20}
" Bonded Doubler.
Doubler Partial Bonded Fully Embedded .
Extrusion Full Doubler Deubler Extrusion gl:::l\! BlockiExtrusion Bonded
All Views: Cross-Sectional
Gray: Base Panzl
Crimson: Metal Derall
White: Bendline
"Hote: Views not repressntative oftest coupons
Figure 4: General cases of bonded metal details.
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #22, “Doubler, Metal, Co-Cured”

4 DATAJ/ANALYSIS

41 Existing Test Data

The industry has called upon its members to submit any existing flammability data to support 14
CFR 25.853 (a) and (d) for items 20, 22 and 40.

42 Test Results

Data supporting the harmonization of items 20, 22 and 40 has been compiled in appendix A.

43 Analysis

Test data provided by Boeing and AIM Aerospace, Inc. validates the industry proposal to
harmonize items 20, 22 and 40 which are considered to be metal details, bonded. Bumn length
and extinguishing times are significantly reduced for composite sandwich panels/substrates
when tested with bonded metal details included in the construction. This data trend is present
regardless of the type of adhesive used or the method of detail implementation (co-cured with
the panel or secondarily bonded).
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #22, “Doubler, Metal, Co-Cured”

5 CONCLUSION
The industry team agrees with the FAA's position on 14 CFR 25.853 (a) and (d).

The industry team further recommends that the 25.853 (a) Bunsen burner test requirement for
item 22, Part 1, be harmonized with items 20, and 40.

Based on industry discussion, the industry team concludes that Metal Doublers, Co-Cured, do
not diminish cabin safety nor contribute to fire propagation, therefore the industry team
recommends that Item 22 to be revised as follows:

25.853(a) Bunsen Burner
Test
Requirement/Similarity

25.853(d) Heat Release and Smoke
test Requirement/Similarity

Item Feature /
Number Construction

Mo Test Reqguirement.
Data from base panel
substantiates (Provided
that the detail is at least
) 0.02" thick). Mo Test Requirement. Data from
20, 22,40 Metal Detail, Bonded base panel substantiates.
Limitation — Detail may not
be constructed by
magnesium or magnesium
alloys

Figure 5: Proposed change of Item 22

6 ABBREVIATIONS

FAA = Federal Aviation Administration
MOC = Methods of Compliance
CFR = Code of Federal Regulations

7 REFERENCES

[1] Gardlin, Jeff, FAA Memorandum, ANM-115-09-XXX, Policy Statement on Flammability
Testing of Interior Matenals, Department of Transportation, Federal Aviation
Administration, August 2009.
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #22, “Doubler, Metal, Co-Cured”

APPENDIX A
Configuration F1 | F2 | Construction (Boeing) EXT Time Burn Drip
(S) Length Ext
(IN) Time
Bonded Metal ¥ | POLYCARBONATE 0.015IN. 1 PLY 0.0 0.2 nd(no
drip)
Pressure Sensitive Film Adhesive
Aluminum 0.030
Bonded X | POLYCARBONATE 0.015 IN. 13.5 2.0 nd
Caonstruction
(Substrate)
Pressure Sensitive Film Adhesive
FIBERGLASS REINFORCED
POLYESTER 0.013 IN. 1 PLY
Bonded Metal X POLYURETHANE FOAM 0.500 1 0.0 29 nd
PLY
Pressure Sensitive Film Adhesive
Aluminum 0.030
Substrate Alone ¥ | POLYURETHANE 0.500 IN. 1 PLY 0.0 58 2
Bonded Metal ¥ | POLYISOCYANURATE 0.500 IN. 1 1.0 3.3 nd
PLY
Epoxy Adhesive
Aluminum 0.030
Substrate Alone X POLYISOCYANURATE 0.500IN. 1 0.0 52 nd
PLY
Bonded Metal ¥ | ARAMID FIBER REINFORCED 0.0 01 nd
EPOXY 3 PLY
Epoxy Adhesive
Aluminum 0.030
Substrate Alone X ARAMID FIBER REINFORCED 0.0 3.5 nd
EPOXY 3 PLY
Bonded Metal X POLYCARBONATE/POLYVINYLFLU 0.0 1.5 nd
ORIDE 0.080IN. 1 PLY
Urethane Adhesive
Aluminum 0.030
Bonded X POLYCARBONATE/POLYVINYLFLU 0.0 2.7 nd
Construction ORIDE 080 IN. 1 PLY
(Substrate)
Paint Primer 1 PLY
Urethane Paint
Substrate Alone ¥ | POLYCARBONATE/POLYVINYLFLU 2.0 0.7 nd
ORIDE 0.080 IN. 1 PLY
Revision — A, dated 201 1-MNov-1 11415
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #22, “Doubler, Metal, Co-Cured”

F1 F2 | Construction (Boeing) EXT Burn Drip
Time Length Ext
(S) (IN) Time

Bonded X NYLON 6/6 0.051 PLY 0.0 0.1 nd
6 Metal
Epoxy Adhesive
Aluminum 0.030

Substrate X NYLON 6/6 0.02 IN. 1 PLY 0.0 0.2 nd
Alone
Substrate X NYLON 6/6 0.060 1 PLY 33 1.9 18
Alone
Bonded X ALUMINUM 0.060IN. 0.0 0.1 nd
7 Metal
Epoxy ADHESIVE

ALUMINUM 0.030 IN.

Structural Film Adhesive
POLYURETHANE Foam 0.500 IN. 1 PLY
Structural Film Adhesive

ALUMINUM 0.030 IN.

Epoxy Adhesive

ALUMINUM 0.060

Substrate X POLYURETHANE FOAM 0.500 IN. 1 PLY 0.0 54 nd
Alone
Bonded X Decaorative Laminate 0.0 0.3 nd
8 Metal

Pressure Sensitive Film Adhesive
FIBERGLASS REINFORCED PHENOLIC 2 PLY
ALUMINUM 0.080 IN.

Epoxy ADHESIVE

POLYURETHANE Foam 0.500 IN. 1 PLY
FIBERGLASS REINFORCED PHENOLIC 2 PLY
Epoxy Adhesive

ALUMINUM 0.100 IN.

Bonded X DURADEC WALLPAPER 1 PLY 0.8 2.5 nd
Construction
_ (Substrate) _
Pressure Sensitive Film Adhesive

FIBERGLASS REINFORCED PHENOLIC 2 PLY

POLYURETHANE Foam 0.500 IN. 1 PLY
FIBERGLASS REINFORCED PHENOLICZ PLY

Bonded X DURADEC WALLPAPER 31 33 nd
Construction
(Substrate)
Pressure Sensitive Film Adhesive

FIBERGLASS REINFORCED PHENOLIC 2 PLY

POLYURETHANE Foam 0.500 IN. 1 PLY
FIBERGLASS REINFORCED PHENOLIC 2 PLY
INTEGRALLY COLORED TEDLAR
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #22, “Doubler, Metal, Co-Cured”

F1 | F2 | Construction (Boeing) EXT

(8)

Burn

Time Length

(IN)

Drip Ext
Time

9 Bonded Metal X ALUMINUM 0.050 IN. 0.0
Epoxy Adhesive

FIBERGLASS REINFORCED
PHENOLIC 2 PLY

Honeycomb Core 0.750 IN. 1 PLY
FIBERGLASS REINFORCED
PHENOLIC 2 PLY

0.1

nd

Bonded X FIBERGLASS REINFORCED 0.0
Construction PHENOLIC 2 PLY
{Substrate)

ARAMID Honeycomb Core 0.750 IN. 1
PLY

FIBERGLASS REINFORCED
PHENOLIC 2 PLY

1.2

nd

Bonded X REINFORCED TEDLAR LAMINATE 1 0.9
Construction PLY
{Substrate)

FIBERGLASS REINFORCED
PHENOLIC 2 PLY

ARAMID Honeycomb Core 0.750 IN. 1
PLY

FIBERGLASS REINFORCED
PHENOLIC 2 PLY

REINFORCED TEDLAR LAMINATE 1
Ply

1.8

nd

Bonded Metal ¥ | Extruded thermoplastic polyurethane 0.0
10 0.080 IN. 1 PLY
Epoxy Adhesive
ALUMINURM 0.080 IN.

0.3

nd

Substrate X ¥ | Extruded themrmoplastic 0.072" 0.8
palyurethane

1.3

nd
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #22, “Doubler, Metal, Co-Cured”

F1 | F2 | Construction (AlM Aerospace, Inc) EXT Burn Drip
Note: Test face is listed first and construction Time Length Ext
description continues inward (S) (IN) Time
Bonded X 0 0.1 nd
Metal PHENOLIC/FIBERGLASS PREPREG 1 PLY
0.02" Thick Aluminum doubler co-cured
(FILM ADHESIVE)
ARAMID HONEYCOMB CORE 1 PLY .170IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
Bonded X 3.3 0.77 nd
Construction
el iEis) PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY .340 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
Bonded 0 0.97 nd
Metal ENAMEL PAINT BEIGE
PHENOLIC/FIBERGLASS PREPREG 1 PLY
X ARAMID HONEYCOMB CORE 1 PLY 480 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
(FASTBOND CONTACT ADHESIVE)
0.010 IN THK ALUMINUM ALLOY
DECORATIVE MATERIAL
Bonded X 3.67 1 nd
Construction
(Substrate) ENAMEL PAINT BEIGE
PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY .460 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
Bonded X 0 2.6 nd
Metal ENAMEL PAINT BEIGE
PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY .460 IN
(FASTBOND CONTACT ADHESIVE)
0.010 IN THK ALUMINUM ALLOY
DECORATIVE MATERIAL
Bonded X 0 2.7 nd
Construction
{Substrate) ENAMEL PAINT BEIGE

PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY .460 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY

ENAMEL PAINT BEIGE
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FAA Memorandum
ANM-115-09-X XX, “Policy Statement on Flammability Testing of Interior Materials”
Part 1, Reference ltem #22, “Doubler, Metal, Co-Cured”

F1 | F2 | Construction (AIM Aerospace, Inc) EXT Burn Drip
Note: Test face is listed first and construction Time Length Ext
description continues inward Time
Bonded
4 Metal X DECORATIVE MATERIAL 0 2.2 nd
PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY 450 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
{(FASTBOND CONTACT ADHESIVE)
0.01 IN ALUMINUM ALLOY
DECORATIVE MATERIAL )
Bonded 0 3.9 nd
Construction
(Substrate) | DECORATIVE MATERIAL
PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY 460 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
ENAMEL PAINT BEIGE
Bonded X 0 0 nd
5 Metal PHENOLIC/FIBERGLASS PREPREG 1 PLY
0.02" Thick Aluminum doubler co-cured
(FILM ADHESIVE)
ARAMID HONEYCOMB CORE 1 PLY 170 IN
Bonded X 3.3 077 nd
Construction
(Substrate) PHENOLIC/FIBERGLASS PREPREG 1 PLY
ARAMID HONEYCOMB CORE 1 PLY .340 IN
PHENOLIC/FIBERGLASS PREPREG 1 PLY
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FAA Memorandum ANM-115-09-XXX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #23, “Color of Thermoplastics”

1 INTRODUCTION

Thermoplastic color similarity (e.g. the substantiation of one thermoplastic color by using
previous flammability test data from another thermoplastic color within the same thermoplastic
type) for aircraft interiors flammability testing according to 14 CFR 25.853 (a) is a well
established industry practice. The use of color similarity for 14 CFR 25.853 (d) is not as well
documented. The argument for thermoplastic color similarity is that changes exclusively in color
within the same thermoplastic type have no appreciable effect on the results of lammadbility
testing (vertical burn, heat release and smoke emission).

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories 1o this
guidance, grouped in this crder:

» Methods that are acceptable and can be used as shown {Attachment 2, Part 1).
* Methods that are expected to be acceptable but require test data to support them
(Attachment 2, Part 2).

This proposal will address the color of thermoplastics, elastomers and decorative non-textile
floor coverings. This item has been reviewed by the industry team and is submitted for FAA
concurrence.
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2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

During industry meetings started on 24 September 2009 in Huntington Beach, CA, and
continued at the FAA Materials Fire Test Working Group meetings and other face to face
meetings of the Flammability Standardization Task Group, the following individuals have
volunteered to form the industry team for this reference item:

2.1 TEAM LEADER
» Michael Jensen. (Boeing)

2.2 SUPPORT TEAM

* Miler, Michael C (Schneller LLC)
» Rathbun, Jason (Schneller LLC)
+ Story, CharlesW. C. (Magee Plastics Co.)
* Zimmerman, Patrick (3M)
*» Jym Kauffman (Kydex)
» Ralph R. Buoniconti (SABIC Innovative Plastics)
*» Serge Le Neve DGA Aeronautical Systems
6
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FAA Memorandum ANM-115-09-XXX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #23, “Color of Thermoplastics”

3 PROJECT DEFINITION

3.1 CURRENT PROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on 20 August, 2009. Attachment 2, Part 2, reference item #23
reads (see Figure 1):

Part 2, methods of compliance that require supporting data

Reference Feature / 25.853(a) Bunsen Burner 25.853(d) Heat Release and Smoke
Number Construction Test Requirement/Similarity Test Requirement/Similarity

For integrally colored
thermoplastics, conduct engineering
tests on a variety of colors to

Color of Data from testing an integrally | determine the most critical calor.
7 thermoplastics, colared material substantiates | Conduct a certification test on the

elastomers and the same material type and colar that produces the most critical

floor panels thickness for a different colar. | values. The resulting data can be

used to substantiate other colors of
the same materials by
similarity/critical case analysis.

Figure 1 Attachment 2, Part 2, Reference Item #23
No equivalent entry exists for reference item #23 in attachment 2, Part 1.

3.2 DEFINITION OF TERM3
In the interest of the overall stated goal of standardization of industry flammability practices, a

clear definition of the terms ‘color’, “decorative non-textile floor covering”, ‘thermoplastic’ and
‘same’ are provided so that confusion between different parties over their meaning shall be
avoided. The industry task group sees the definition of significant key terms and their consistent
use throughout the policy as a joint effort between the FAA and industry. Once these key terms
have been defined, they should be listed in the policy memo and used consistently throughout

the document.

3.2.1 COLOR - The complete visual appearance of a decorative sheet used in the interiors of
transport category airplanes, including base color, prints, images, text or design.

3.2.2 Deccrative Non-Textile Floor Covering — A decorative polymer based (typically an
elastomer such as vinyl) mat used on aircraft floors that does not incorporate fibers on
the exposed surface. These mats are typically used in entry ways, galleys and lavatories
where fluid resistance and ease of cleaning are a concem.

3.2.3 THERMOPLASTIC - A polymer-based, homogenous heavy-gage, self-supporting sheet
capable of being formed using heat multiple times.

3.2.4 SAME - The term “the same” in the context of this item refers to a thermoplastic from:

The same manufacturer or speciﬂcation1,
The same product family (same chemistry other than color pigmentation), and
The same hominal thickness (within industry standard tolerances).

7
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1 — The specification must control the flammability properties and general chemistry (i.e.,
polycarbonate or Nylon) for materials to be the same from different manufacturers but qualified
to the same specification, including types, classes, etc. that control chemical properties.

4 VALIDATION OF INDUSTRY PRACTICE

4.1 INDUSTRY PROPOSAL DISCUSSION

The use of this MOC has been grouped by the FAA into Part 2 for both 14 CFR 25.853 (a) and
(d). This means that the FAA requires additional supporting data to accept this method for
Vertical Bum, Heat Release and Smoke Density testing.

Section 5 provides the test plan the FAA reviewed that will be used to substantiate Item 23a as
written. In addition to what has been proposed by the FAA in the draft policy memo, the
Industry team further proposed to show that color can be substantiated by similarity for heat
release and smoke testing 14 CFR 25.853(d) using the data developed by the proposed testing,
or using existing data.

42 PROPOSED STANDARD TO MEET

Split attachment 2, Part 2, reference item #23 into 3 separate items and change the title of the
original item to:

»  #23a. ‘Thermoplastic Color”

Modify attachment 2, Part 2, reference item #23 to read the following:

» 14 CFR 25853 (a): “Data from testing cnhe color of thermoplastic, decorative non-textile
floor covering or elastomer (including elastomeric foams) can be used to substantiate
another color of the same thermoplastic, decorative non-textile floor covering or
elastomer at the same thickness.”

» 14 CFR 25.853 (d). “Data from testing one color of thermoplastic can be used to
substantiate another color of the same thermoplastic at the same thickness.”

If the data analysis shows that color does make a difference for 14 CFR 25.853 (d), the same
data will be analyzed to show that the original FAA proposal (stated below) can be utilized. The
report will document what process an applicant should follow to use this MOC.

For integrally colored thermoplastics, conduct engineering tests on a wvariety of colors to
determine the most critical color. Conduct a cerdification test on the color that produces the most
critical values. The resulting data can be used to substantiate other colors of the same materials
by similarity/critical case analysis.

5 DATA/ANALYSIS

5.1 PROFPOSAL TO SUBSTANTIATE THERMOFPLASTIC COLOR BY SIMILARITY

The following data was collected to substantiate the use of color similarity for thermoplastics for
both 14 CFR 25.853(a) and (d) and elastomers and decorative non-textile floor coverings to
14CFR 25.853(a). To show that color similarity is applicable across the range of thermoplastics
used in the aviation industry, data for a minimum of six different types of plastics was to be
collected for 14 CFR 25.853(a) [12 or 60 second vertical burn] and a minimum of four different

8
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plastics for 25.853(d). Seven different types of plastic data were collected for vertical bum. For
elastomers, 6 different colors of one type were tested to the horizontal 2.5 inch/minute Bunsen
burner requirement. For decorative non-textile floor coverings, 7 different types of coverings
totaling 27 different colors were tested.

Originally, a minimum of 5 sets {one set is three specimens) of data per color family and a
minimum of 5 color families were to be tested for each plastic at a single thickness (between
0.059 and 0.100). A color family is a general grouping of colors encompassing a similar base
color and pigments. Data was to be gathered on the following color families for each plastic as
a minimum:

White, black/gray, beige, and two primary or secondary colors (such as red, blue, yellow or
green) as available.

However, due to the nature of the aviation industry were muted colors are preferred (grays,
whites, tans and blues), not all of the colors were available and sometimes not enough sets of
data could be found, while others had far more than 5 sets. The charts show what colors were
tested and how many data sets were used.

Also, data for a silicone elastomer is presented to show the lack of effect of color on elastomers.
Additional data on elastomers is provided in Report #44 for elastomeric fillet seals in section
523

Data and analysis for decorative hon-textile floor coverings is presented in Appendix B.

511 TEST CHAMBER/LAB VARIABILITY

It is widely known that there can be a great deal of variability between test sites for OSU heat
release and smoke testing as well as operator measurements for burn length for vertical burn.
To minimize the effects of lab variability, the goal was to have all testing for a single type of
thermoplastic conducted in a single lab. Extensive quality assurance data conducted by the
manufacturers of the thermoplastic was used to fulfill the data required in Section 5.1. With the
large amount of historical data, it was not always possible to confirm that data was all from the
same |ab, thus this variable remained as a potential source of variation in the final data.
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52 TESTRESULTS

Test results are provided in graphic form. Vendor-supplied data is presented for 7
manufacturers (A through G) and 11 different thermoplastics (1 through 11) of thermoplastics.
Due to the proprietary nature of the data, the manufacturers and plastics are listed by a letter or
number only. The key to the letters and numbers versus manufacturer and plastic is available
to the FAA upon request as well as any of the data that was used to construct the charts. The
charts are divided into three sections:

5.2.1 Vertical Burn Data Thermoplastics
522 O8U Heat Release and Smoke Data. Thermoplastics
5.2.3 Elastomer Data

Table 1 — List of Thermoplastic Manufacturers and Plastics

Manufacturer Plastic # of Generic Type 12 Sec 60 Sec OsU/Smoke
colors Vertical | Vertical

A 1 8 CPVC X X

B 2 40 Engineered X
3 29 Enginesred X
4 20 Polycarbonate X
8 3 Polycarbonate X

C 5 47 Acrylic PYC X X
6 41 Acrylic PYC X X

D 9 4 Polycarbonate X X

E 7 4 PVC X

F 10 4 Engineered X X

G L 3 PVC Acrylic X

1 - No Smoke data available
2 — Color Families

5.2.1 Vertical Burn Results

The data provided from manufacturer A is grouped into color families, meaning the data for
each color bar is a group of slightly different colors in the same family (i.e., blue) with the data
averaged together. The values at the bottom of the columns are the total number of data sets (a
test set of three specimens) averaged together. For example, the color grey has 56 data sets
averaged together. After flame times for this product were reported as zero.

10
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Burn Length
Manufacturer A, 1996-2009, PVC Sheet, 0.085"

45

)
H
L)
- Avg
E 202
3
m
tDev
047
All Colors Black Blue Brown Gold Gray Green Red Silver White Yellow

Figure 2 Manufacture A, Plastic 1 - 60 Sec Vertical Burn Length 0.085” Thick Sheet
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg burn length.

Burn Length
Manufacturer A, 1996-2009, PVC Sheet, 0.125"

45
4
35
T 3
]
g
g 25
-l
£
@ 2 A
g
?;95 Avg 1.82 Avg Avg Avg
i 1.50 1.50 1.43 1.50
tDev tDev ptDev
0.28 V- 030
Bthev BtDev
0.00 1B 0.00
All Colors Black Blue Brown Gold Gray Green Red Silver White Yellow

Figure 3 Manufacturer A, Plastic 1 — 60 Sec Vertical Burn Length 0.125” Thick Sheet
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg burn length.
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Burn Length
Manufacturer A, 1996-2009, PVC Sheet, 0.065"

45

Avg
3.50

Avg Avg
Avg 2.48 2.50
230 [

Burn Length [in]

BtDev
W .00

White Yellow

All Colors Black Blue Erown Gold Gray Green Red

Figure 4 Manufacturer A, Plastic 1 — B0 Sec Vertical Burn Length 0.065” Thick Sheet
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg burn length.
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Manufacturer B, Plastic4
Color Type vs After Flame Time and Burn Length (60 seconds)
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Figure 5 Manufacture B, Plastic 4 Color Type Vs After Flame Time and Burn Length (60 seconds)
Note that the color of the burn length columns approximates the name of the color and not the color noted
on the graph legend.

Table 2 — Total Number of data sets per color for Figure 5 and Standard Deviations

Color Count AFT StdDev | BL StdDev
Beige 1 61 D98 0.73
Black 1 36 142 0.76
Black 2 156 127 0.67
Black 3 48 0.64 0.66
Blue 1 17 1.01 0.89
Blue 2 6 224 0.49
Brown 1 26 1.01 0.73
Brown 2 8 0.71 0.87
Gray 1 16 0.64 0.54
Gray 2 21 1.51 0.61
Gray 3 17 1.07 0.71
Gray 4 28 1.03 0.47
Gray 5 20 072 0.61
Gray 6 102 097 0.65
Gray 7 48 162 0.81
Natural 13 078 0.47
Red 30 095 0.79
White 1 132 1.51 0.69
White 2 27 1.48 0.76
White 3/Translucent 86 1.69 0.82
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Manufacturer C, Plastic 6, 60 Sec Vertical Burn
0.080" Thk Sheet

3 mBL
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Color and Number of Test Sets per Color

Figure 6 Manufacturer C, Plastic 6, 60 Second Vertical Burn Length at 0.080” Thick
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg burn length.

Manufacturer C, Plastic 5 - 60 Sec Vertical Burn
Length by Color at 0.063"

Burn Length in Inches
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Color and Number of Test Sets per Color

Figure 7 Manufacturer C, Plastic 5, Burn Length by Color at 0.063” Thick
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg burn length.
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6.0
Manufacturer C, Plastic 6, 60 Sec Vertical Burn by
Color Type and Thickness
5.0
4.0 B RED
£ B YELLOW
£
= ® GREEN
'gg-o mBLUE
% M GREY/BLACK
a B WHITE
2.0
BEIGE/BROWN
METALLIC
1.0
0.0 T T T T T T T T T T 1
0.028 0.04 0.0450.047 0.06 0.079 0.08 0.087 0.09 0.0930.118 0.12 0.1250.156
Thickness and Color Type

Figure 8 Manufacturer C, Plastic 6, 60 Second Vertical Burn Length by Color Family and Thickness

Figure 8 groups individual colors into color families and compares burn length of these color

families by plastic thickness. The largest data sets are at thicknesses of 0.060”, 0.080” 0.093”
and 0.118”. Graph shows the trend that bum length decreases with thickness and burn lengths
at a given thickness are similar for all color families. Qutliers have very low number of fest sets.

Table 3 -

Thick
Count
Thick
Count

Revision-EB

Total count of tests sets for each thickness in Figure 8

0028 0040 0045 0047 0060 0079 0.080 0.087 0.090
1 11 1 15 30 3 236 19 4
0093 0118 0120 0125 0.156
30 35 5 16 2
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Figure 9 - Manufacturer C, Plastic 5 - 60 Second Vertical Burn Length by Color Family and

Figure 9 groups individual colors into color families and compares burn length of these color

families by plastic thickness. The largest data sets are at thicknesses of 0.047, 0.060”, 0.063”,
0.080", 0.090", 0.093", 0.118" 0.125’and 0.188”. Graph shows the trend that burn length
decreases with thickness and burn lengths at a given thickness are similar for all color families.
Qutliers have very low number of test sets.

Table 4 — Total count of tests sets for each thickness in Figure 9
0.060

Thick 0028 0.040 0.047

Count 21 57 96
Thick  0.080 0.087 0.090
Count 268 3 205
Thick  0.160 0.187 0.188
Count 2 38 205
Revision-EB
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9.0 -
Manufacturer D, Plastic 9, 4 Colors, 60 & 12 Sec VB

g
2
=
b HAFT
mBL
nDFT
Testand Color
Figure 10 Manufacturer D, Plastic 9, 4 Colors, 60 and 12 Second VB
Test setspercolor: 1-18,2-8,3-20,4-16
See further discussion of this data in Appendix A.
Manufacturer E, Plastic 7, 0.047" thick, 60 Sec VB
10
9
8
7
1%
2 6
£ s
—
3 4 B AFT
wy
3 mBL
2
1 m DFT
4]
F1 F1 F1 F1
lvory- 11 Sand-4 Fog-1 White-13
Test and Color with # of tests per color

Figure 11 Manufacturer E, Plastic 7, 4 colors at 0.047” Thickness, 60 Sec Vertical Burn
Number of test data sets is noted by the color in the graph.
Note that the AFT were due to a single data point within one test set.
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Manufacturer B, Plastic 8, 0.04" Thick, 60 Sec VB

10.0
9.0
8.0
7.0

6.0

5.0
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3.0

Sec/Inches

mAFT

mBL

2.0

1.0 DFT

F1 F1 F1

0.040 0.040 0.040

Beige-5 Sard- 18 Sunny -9

Test, Thickness and Color with # of tests per colar

Figure 12 — Manufacturer B, Plastic 8, 3 colors at 0.04” Thickness, 60 Sec Vertical Burn
Number of test data sets is noted by the color in the graph.

10

Manufacturer F, Plastic 10, 0.08" Thick, 60 Sec VB

9

8
7
G
=
£ 5
P BAFT
A 4
mBL

_H W .

Beige -4 Gray -1 Tan-2 White- 6

Color with # of data sets

Figure 13— Manufacturer F, Plastic 10, 4 colors at 0.080” Thickness, B0 Sec Vertical Burn
Number of test data sets is noted by the color in the graph.
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Manufacturer G, Plastic 11, 0.093" Thick, 60 Sec VB

=
[}

B AFT

mBL

DFT

Sec/ Inches
(] = ] w =Y w [=p] ~lJ (0] o

Beige - 2 Grey - 2 White- 10

Color with # of data sets

Figure 14 — Manufacturer G, Plastic 11, 3 colors at 0.093” Thickness, 60 Sec Vertical Burn
Number of test data sets is noted by the color in the graph.
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5.2.2 — Heat Release Results
5.2.2.1 Manufacturer A

HRR Peak
Manufacturer A, 1996-2009, PVC Sheet, 0.085"

70

60
Avg
477+
=
:
=
a2
x
x
= =
inay
5.16
HiDeav
;"u_nn 86
All Colors Black Blue Brown Gold Gray Green Red Silver White Yellow

Figure 15 Manufacturer A Heat Release Peak 0.085” Thick Sheet
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg peak HRR.
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HRR Total
Manufacturer A, 1996-2009, PVC Sheet, 0.085"
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20 4
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Figure 16 Manufacturer A Heat Release Rate 0.085" Thick Sheet
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height

NBS
Manufacturer A, 1996-2009, PVC Sheet, 0.085"

is avg Total HRR.

200

180
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Smoke Density [‘D,,]
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P0.51

&)

£
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Figure 17 Manufacturer A NBS Smoke Data 0.085” Thick Sheet
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height
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HRR Peak
Manufacturer A, 1996-2009, PVC Sheet, 0.125"
70
60
Avg
51.15
Avg
43.87
A
_E_ Avg
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£
ot |
e
I
tDev
0.00
All Colors Black Blue Brown Gold Gray Green Red Silver ‘White Yelow

Figure 18 Manufacturer A Heat Release Peak 0.125” Thick Sheet

Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg Peak HRR.

HRR Total
Manufacturer A, 1996-2009, PVC Sheet, 0.125"
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Figure 19 Manufacturer A Heat Release Rate 0.125” Thick Sheet

Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg Total HRR.

22

Revision-EB
Dated NMovember 28 2011

T-23




FAA Memorandum ANM-115-09-XXX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #23, “Color of Thermoplastics”

200

180

160

140

120

Smoke Density ['D,.]

NBS
Manufacturer A, 1996-2009, PVC Sheet, 0,125"
Avg
+H3:56
Avg
Avg
Avg 100.74 Avg
97.75 Qs E1 Avg Avg [—
£80.30 e0.28
EiDev
tDev 8.78
442
tDev
1% 0.00
All Colors Black Blue Brown Gold Gray Green Red Silver White Yellow

Figure 20 Manufacturer A NBS Smoke Data 0.125” Thick Sheet
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg Ds.
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Figure 21 Manufacturer A Heat Release Peak 0.065” Thick Sheet
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg burn length.
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Figure 22 Manufacturer A Heat Release Rate 0.065” Thick Sheet

Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg Total HRR.

NBS
Manufacturer A, 1996-2009, PVC Sheet, 0.065"
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Figure 23 Manufacturer A NBS Smoke Data 0.065” Thick Sheet

Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg Ds.
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5.2.2.2 Manufacturer B (Plastic 2 and 3)

Manufacturer B, Plastic 2
Average Total (2 min) Heat Release Rate - KW/min/m?
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Figure 24 Manufacturer B Plastic 2 Heat Release Rate 0.080” Thick Sheet
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg Total HRR.

Manufacturer B, Plastic 2
Average Total (5 min) Peak Heat Release - KW/m2
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Figure 25 Manufacturer B Plastic 2 Heat Release Peak 0.080” Thick Sheet
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg Peak HRR.
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Manufacturer B, Plastic 2 Color Family
Average Total (2 min) Heat Release -
KW/min/m?
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Figure 26 Manufacturer B Plastic 2 Color Families Heat Release Rate 0.080” Thick Sheet
This is a summary of Figure 24 by color families.

Manufacturer B, Plastic 2 Color Family
Average Total (5 min) Peak Heat Release -
KW/m?
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Figure 27 Manufacturer B Plastic 2 Color Families Heat Release Peak 0.080” Thick Sheet
This is a summary of Figure 25 by color families.
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Manufacturer B, Plastic 3
Average Total (2 min) Heat Release Rate - KW/min/m?
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Figure 28 Manufacturer B Plastic 3 Heat Release Rate 0.080” Thick Sheet
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg Total HRR

Manufacturer B, Plastic 3
Average Peak Heat Release - KW/m? and Standard Deviation
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Figure 29 Manufacturer B Plastic 3 Heat Release Peak 0.080” Thick Sheet
Numbers at the bottom of graphs are the total count of data sets averaged. Bar height is avg Peak HRR

Manufacturer B, Plastic 3: Color Family
Average Total (2 min) Heat Release Rate - KW/min/m?
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Figure 30 Manufacturer B Color Families Plastic 3 Heat Release Rate 0.080” Thick Sheet
This is a summary of Figure 28 by color families.
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Manufacturer B, Plastic 3: Color Family:
Peak Heat Release - KW/m?
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Figure 31 Manufacturer B Plastic 3 Color Families Heat Release Peak 0.080” Thick Sheet
This is a summary of Figure 29 by color families.

5.2.2.3 Manufacturer C (Plastic 5) — Thickness is noted on charts

Manufacturer C, Plastic 5
Average Total (2 min) Heat Release Rate - KW/min/m?
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Figure 32 Manufacturer C Plastic 5 Heat Release Rate Various Thicknesses
Individual colors grouped into color families.

Thickness
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70 - Manufacturer C, Plastic 5 _
Average Total (5 min) Peak Heat Release - KW/m?
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Figure 33 Manufacturer C Plastic 5 Heat Release Peak Various Thicknesses
Individual colors grouped into color families.

Manufacturer C, Plastic 5
Smoke Data (DS)
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Figure 3 Manufacturer C Plastic 5 NBS Smoke Data Various Thicknesses
Individual colors grouped into color families.
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Table 5 — Number of Test Sets per Color and Thickness for Plastic 5

Thickness | 0.028 0.040 0.047 | 0.060/ | 0.079/ | 0.090/ | 0.118/
0.063 0.080 0.093 0.125
Color
Red 2 9 6
Yellow 1 1 1

Green 15 8 4 2
Blue 8 3 8 64 73 29 102
Grey 13 35 185 434 171 1009 479
White 1 14 46 88 27 164 95
Tan 2 12 78 55 111 78

Metallic 4
Table 6 —Data for a Single Color and Thickness of Plastic 5

Thickness Total HHR Peak HHR Smoke Test Date

0.125 28.00 39.00 105.00 37-Aug-08

0.125 13.00 32.00 104.00 06-Jan-09

0.125 47.00 4500 84 .00 24-Apr-09

0.125 5.00 24.00 131.00 02-Jun-09

0.125 2500 36.00 101.00 17-Jun-0g

0.125 19.00 2400 70.00 01-Jul-09

0.125 20.00 34.00 79.00 13-Jul-09

0.125 2300 40.00 107.00 27-Jul-09

0.125 16.00 42.00 104.00 15-0ct-09

0.125 31.00 40.00 94 .00 10-Mov-09

0.125 2200 52.00 126.00 07-Dec-09

0.125 38.24 50.77 137.20 31-Dec-09

0.125 3804 50.77 13720 21-Dec-09

0.125 12.00 32.00 12300 25-Jan-10

0.125 29.00 39.00 114.00 02-Mar-10

0.125 28.00 45.00 102.00 25-Mar-10

0.125 31.00 43.00 97 .00 20-Apr-10

0.125 43.00 44.00 59.00 03-Jun-10

0.125 37.00 37.00 133.00 08-Aug-10

0.125 13.94 34.76 15012 31-A0g-10

STD DEY 10.6 7.6 22.4
30
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Manufacturer C, Plastic 6
Average Total (2 min) Heat Release Rate - KW/min/m?
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Figure 35 Manufacturer C Plastic 6 Heat Release Rate Various Thicknesses
Individual colors grouped into color families.
Manufacturer C, Plastic 6
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Figure 36 Manufacturer C Plastic 6 Heat Release Peak at Various Thicknesses
Individual colors grouped into color families.
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Manufacturer C, Plastic 6
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Figure 37 Manufacturer C Plastic 6 NBS Smoke Data Various Thicknesses
Individual colors grouped into color families.
Manufacturer F, Plastic 10, 0.08" Thick,
Heat Release and Smoke Data
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Figure 38 Manufacturer F, Plastics 10, 0.08” Thick Sheet, Heat Release Smoke Data
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5.2.3 Elastomer Data

The independence of flammability results on color are demonstrated using a silicone rubber

material AS172U by Momentive Performance Materials. On March 10, 2011 the colors listed
below were tested and all received a burn rate of zero (the flame did not travel far enough to
measure a burn rate) in the horizontal Bunsen burner.

Color Color Name Burn Rate (in /min)
BAC70950 GRAY 1 0
BAC70913 WHITE 1 0
BAC7426 WHITE 2 0
BAC70960 GRAY 2 0
BAC70961 GRAY 3 0
BAC870 BEIGE 0

53 ANALYSIS OF TEST RESULTS
5.3.1 Vertical Bum

Figures 2 through 14 show the compilation of test results of 12 and 60-second vertical burn
tests for 9 different plastics. These plastics represent a wide use of plastics on aircraft,
including CPVC, PVC, polycarbonate, ABS and engineered plastics (due to the proprietary
hature of these materials, providing the generic description would reveal the manufacturer).
The results for burn length tend to be very consistent across the board. After flame time tends
to have more variation within a given color. The reason for this is that a flame can flicker for
guite a long time, causing great variability in the after flame time, but having almost no effect on
the bum length; therefore, the analysis of this data tends to look only at the burn length. There
are other sources of error within the test data that is impossible to completely remove including
test location, test operator, test set-up, and slight variation in the basic polymer across different
batches. As all these sources of error are included within the data analysis, the significance of
the variation specifically caused by one attribute like color has inherent uncertainly. This
uncertainty must be kept in context with the general tread of results when developing final
conclusions. Each plastic is discussed in detail in the following paragraphs.

The manufacturer A, plastic 1 data (as shown in Figures 2 — 4) is very consistent for burn length
(after flame time is not given as it is O for this plastic). From the bar charts, there are two data
points that show a bigger difference than the majority of data (0.085” brown and the 0.065”
green). Asthereis only a single test set representing the green 0.065” data, this can be
considered an outlier as there is insufficient data to establish a clear trend. When looking at the
data for both the brown and green in the other thicknesses, the results show they fall in line with
the other colors, providing some justification to that the single data points are outliers due to
other sources of variation.

Manufacturer A, Plastic 1 is unique because the material is a thermoplastic base material with a
decorative laminate cap (thin laminate film similar in construction to decorative in item 5b) which
creates the color. The thermoplastic base material may have no relation to the color of the
decorative cap. All of the other plastics in this report are homogeneous plastic material.

Manufacturer B, plastic 4 data for vertical bum testing (as shown in figure 5) shows very
conhsistent results for all colors. For the blue samples, 2 of the individual sets of the 6 reported
provided values higher than the others which resulted in a higher average of the blue data
compared to the other colors. Other colors also displayed similar high results in some lots, but
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there was more data that moved the overall average lower. Since the range of data for this blue
is similar to that of the other colors, itis assumed that given more data, the results would line up
with the rest of the colors taking into account the nhormal test variation.

Manufacture C, Plastic 6, shows consistent results as shown in Figure 6 - 9. Figure 8 provides
a comparison of the effect of thickness, and provides clear evidence for the “thin for thick”
criteria. The results show no significant effect from color.

Manufacturer D, Plastic 9, shows very consistent burn lengths across the 4 different colors as
shown in Figure 10 &11. This data contains one color that shows a potential outlier in after
flame time. To further evaluate this variation, the detailed data set results are shown in
Appendix A. Graphs for each of the data points making up the individual colors are displayed
and shows the high variability from lot to ot of after flame time within a given color. Knowing that
after flame time has a higher potential to provide variation within a few seconds, these results
are difficult to assign color as a primary factor. With the other known sources of variation, these
results do not indicate a significant concem and taken in total the data supports no significant
effect just due to color.

Results from manufacturer F & G in figures 13 & 14 add additional data showing that color has
no significant effect.

Overall, the Bunsen burner data supports the method of compliance for 14CFR 25.853(a)
requirements for color similarity, allowing data for one color to substantiate another color of the
same plastic.

5.3.2 O8U Heat Release and Smoke Similarity

Each manufactures data from the OSU Heat Release and Smoke testing is analyzed and
described below.

The data for Manufacturer A, Plastic 1, shows very consistent results for all colors (Figures 15 to
38). Plastic 1 has a decorative laminate cap over a thicker base thermoplastic sheet and this
construction can be viewed as similar to item 5b, a decorative laminate on a panel, where in this
case, the panel is a themrmoplastic sheet. Initem 5b, a significant amount of data has been
submitted showing that different decorative laminate colors can be certified by similarity. As
shown by the consistent data for this material and data in 5b in general, a thermoplastic material
with a decorative cap can be considered the same as a decorative laminate cap on a panel.
Therefore, a material of this construction can be covered by item 5b. The range of data
presented in this report is consistent with the variation seen for cther types of decorative
laminates provided in 5B.

Manufacturer B, Plastic 2 show a trend with color as shown in Figures 24 through 27. Certain
grays and blues appear to have higher heat release values dependent on color. Blue and
vellow have about 10 point higher total and peak values than the other colors when the colors
are grouped together in families (Figures 26 and 27) Plastic 3 shows almost no effect due to
color as shown in Figures 28 through 31. It should be noted that these two plastics have very
similar chemistry and that for plastic 3; the blacks are lower in both peak and total heat release
than the other colors, opposite of plastic 2. Smoke data is unavailable for plastics 2 and 3 as
the manufacturer does not test it typically for quality assurance because the numbers are so low
based on the material chemistry as compared to the FAA requirement.

Manufacturer C, plastics 5 and 6, show very consistent results across all color families as
shown in Figures 32 through 37. The majority of the data for plastic 5is at 0.063, 0.080 and
0.090 thicknesses. |n these ranges, the graphs are very similar. Only red and yellow tend to
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vary slightly, but that is because these colors have the least amount of test sets as shown in
Table 5. There are only two sets of data for red at 0.063” and no yellow. Even if one color
family is slightly high for one thickness, it is not the highest at a different thickness. The peaks of
each chart are random, supporting the theory that color does not affect the results. Where there
is a bar that is significantly higher or lower, it is always due to the results being from only one or
two data points.

Table 6 is the data for a single color blue at one thickness for plastic 5 and shows the large
variability typical in all the test data for these plastics (plastics 1 through 5). For this color blue,
the Total HRR ranges from 8 to 47 (standard deviation of 10.6), the Peak HRR ranges from 24
to 50.8 (standard deviation of 7.6) and the Smoke Ds ranges from 69 to 150.1 (standard
deviation of 22.4). This wide range of data for a single color shows the difficulty in comparing
results for one color versus anocther.

Manufacturer F, Plastic 10, has the least amount of data, but where there is more than a single
test set (grey has only one set) the peak and total heat release is nearly the same for all colors.

5.3.3 Elastomer Data

As is typical with elastomeric materials, when tested to the horizontal bum requirements, the
flame never reaches the timing zone, but instead self extinguishes. Of all the colors tested, none
reached the timing zone. Because elastomers typically don’t reach the timing zone when tested,
ho difference can be discemed between colors.

35

Revision-EB
Dated NMovember 28 2011

T-36




FAA Memorandum ANM-115-09-XXX, “Policy Statement on Flammability Testing of Interior Materials”
Part 2, Reference ltem #23, “Color of Thermoplastics”

6 CONCLUSION

Plastic 1 from manufacturer A does not truly meet the provided definition of themmoplastic for the
proposed item 23 MOC. A construction with a decorative laminate cap on a thermoplastic base
falls within the category of item 5b, (similarity of decorative laminate colors). The data
presented here and in the report for 5b for this type of construction shows that color similarity
can be applied for both 14 CFR 25.853(a) and (d).

Based on results of the Bunsen burner flammability testing presented in section 4 and analyzed
in section 5 of this document, the industry team believes that data from testing one color of
thermoplastic can be used to substantiate another color of the same thermoplastic at the same
thickness for 14 CFR 25.853(a).

For elastomers, although there is limited data, the case for allowing color similarity is strong.
Most elastomers never reach the timing zone for determining burn rate, making it difficult to
determine any effect of color, but also of ho importance given the high margin for passing the
test.

The data for OSU heat release and smoke optical density provides a good view of the known
and expected variation of these test methods. For the different sets of data from each
manufacturer, there is o one color that could easily be stated as the “worst case” to be used as
a standard for similarity as suggested in the draft policy memo. Industry believes that color
similarity for OSU Heat Release and Smoke can be allowed based on the following points:

* The degree of variation within a given color of a single material is large, making it difficult
to assigh any given difference (lot to lot variations, OSU calibration, operator, color
difference, etc.) as a discriminating factor in data differences.

» The margins by which these plastics meet the FAA requirements are fairly large.

As such, the industry team recommends that color similarity be allowed for thermoplastics for 14
CFR 25.853(a) and (d) and be presented as follows.

Reference Feature / 25.853(a) Bunsen Burner 25.853(d) Heat Release and Smoke
Number Construction Test Requirement/Similarity Test Requirement/Similarity

Data from testing an integrally
colored thermoplastic,

. decorative non-textile floor
thermoplastics,

cavering or elastomer Data from testing an integrally
decorative non- g colored thermoplastic substantiates
23 substantiates the same

textile floor . . the same thickness thermoplastic of
thickness thermoplastic, f
a different color.

decorative non-textile floor
covering or elastomer of a
different color.

Color of

covering and
elastomers
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If the FAA is unable to accept the recommendation above for 14 CFR 25.853(d), as an added
means of ensuring a different color will be compliant, the industry team recommends the
following modification of the above proposal be considered.

Reference Feature / 25.853(a) Bunsen Burner 25.853(d) Heat Release and Smoke
Number Construction Test Requirement/Similarity Test Requirement/Similarity
Data from testing an integrally Data from testing an integrally
colored thermoplastic, . .
Color of . . colored thermoplastic substantiates
. decorative non-textile floor . A
thermoplastics, . the same thickness thermoplastic of
. covering or elastomer . -
decorative non- . a different color given the data used
23 . substantiates the same . )
textile floor . . is less than or equal to:
A thickness thermoplastic, A .
covering and . . 55 KW/min/m2 for 2 min Total,
decorative non-textile floor .
elastomers . 55 K\Wfmin2 for Peak, and
covering or elastomer of a 180 Ds
different color. )
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7 ABBREVIATIONS

FAA = Federal Aviation Administration
MOC = Method of Compliance
CFR = Code of Federal Regulations
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9 Appendix A

The following graphs show multiple lots of a single color for Manufacturer D, Plastic 6. The
graphs show the |large variability in after flame time, but relative consistency in bum length. Test
F1 is 60 second vertical bum and F2 is 12 second.

16
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Manufacturer D, Plastic 6, Color 3, 60 & 12 Sec VB
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10 Appendix B

Test Data and Analysis for Decorative Non-Textile Floor Coverings
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1. PREAMBLE

Cabin interior components have historically been tested for flammability compliance by separate
entities, each with their own interpretation of aviation flammability regulations. FAA draft policy memo,
ANM-115-08-xx¢ is part of a joint effort between the FAA and the cabin interiors industry to standardize

the means of compliance to aviation flammability requirements.

A draft of ANM-115-08-xxx¢ was released by the FAA in the 3 quarter of 2009, with 2 main categories
of cabin interior materials. The first category has methods of compliance that are acceptable to the FAA,
without any need for supporting test data. The second category has methods of compliance that need

further study, in order for a common means of compliance to be established.

Clear signs and windows belong to the first category. The purpose of this document is thus to

standardize the methods of compliance for materials installed as “Clear Signs and Windows”.

Ke-winn Chan
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2. TEAM LEADER AND SUPPORT TEAM

During a meeting on Sept 24, 2009, in Huntington Beach/Ca., the following volunteer joined the “Clear

Signs and Windows” team:

e Ke-winn Chan (Airbus, Mobile AL), team leader

In addition, this document has been produced with support from Ingo Weichert, Airbus Germany,
David Julin, B/E Aerospace and Jeff Smith, Gulfstream.

Ke-winn Chan
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3. DEFINITION OF TERMS

Presently, ANM-115-09-xx¢ is available as an undated draft. The current version was received on August

20, 2009. Part 1, reference no. 25, reads:

Part 1, acceptable methods without additional data

25.853(a) Bunsen
Feature / Construction Burner Test
Requirement/Similarity

25.853(d) Heat Release and Smoke
Test Requirement!/Similarity

Reference
Number

- Clear plastic windows Test per appendix F,
and signs part I, (a)(1)iv).

Faa

No test requirement.

The following terms are defined:

1. Clear plastic windows
a. Clear plastic materials used functionally as windows, e.g. interior window pane, partition

window, etc.

2. Clear plastic signs
a. Clear plastic materials used functionally as signs e.g. safety information placards, exit

signs, light covers etc.

Examples of clear materials include PMMA (Plexiglas), polycarbonates, PE| (polyetherimide), acrylic
etc. Note that mineral glass is not considered in this document as it is not a plastic material, even

though it can be clear.

Ke-winn Chan
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4. DEFINITION OF PROJECT

The following are proposed to be the main components of the final report:

a. Definition of terms:

See Chapter 3 of this document for details.

b. Current means of compliance:
Materials that meet the definition of ‘clear plastic windows and signs’ need to meet the requirements of

Appendix F, part |, (a)(1){iv), which uses the horizontal 15-second test as the means of compliance.
c. Exceptions:
Any application of clear plastic materals, other than windows and signs, will require different means

of compliance, depending on material usage, for example:

1. Large, decorative coverings of sidewall panels with clear plastic material —

These would need to fulfill 60 second vertical, smoke density and heat release requirements.

2. Clear front panels of stowages, or bar units —
These belong to the category of cabin furnishing items requiring a 12 second vertical test
per Appendix F, part I, (2)(1)(ii).

d. Concurrence from FAA:

This would be anticipated to be in the form of a written statement.

41 SUMMARY OF TESTS TO BE PERFORMED

The primary means of compliance for materials used as clear plastic windows and signs, will be the 15

second horizontal test.

Ke-winn Chan
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Installations meeting the criteria for 60 (or 12) second vertical, heat release and smoke density testing, as
outlined in Chapter 4{c) — Exceptions, will use the appropriate tests to show compliance to lammability

regulations.

There is one exemption available; Windows and transparent panels inserted in cabin partitions that are

necessary to provide flight attendants with an unobstructed view of the passenger cabin.

Ke-winn Chan
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3 INTRODUCTION

Introduction: As part of the industry activities to provide validation of the Part 2 items from the
referenced FAA draft policy, the industry teams are reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the aerospace industry. Item 26 has been reviewed by the industry team and is
submitted the following proposals and justification.

4 INDUSTRY TEAM LEADER AND SUPPORT TEAM

During the FAA Materials Fire Test Working Group meeting on 21 October 2009 in Atlantic City,
NJ, the following individuals have volunteered to form the industry team for this reference item:

4.1 TEAM LEADER
* Smith, 8. Jeffrey (Gulfstream Aerospace Corporation)

42 SUPPORT TEAM

+ Couilliard, Keith (Boeing)

* Niitsu, Gilberto (Embraer)

» Glamoclija, Petar (Bombardier Aerospace)
s Jensen, Michael (Boeing)

* David Lucas (Cessna)

This list is by ho means final, but represents a snapshot of the currently active industry
participants. Additional remarks, suggestions, corrections and contributions from other
individuals are very much encouraged.

5 PROJECT DEFINITION

5.1 CURRENT PROPOSAL

Currently, ANM-115-09-XXX dated “Proposed” is available as draft. The current version has
been uploaded to the FAA website on 20 August, 2009. Attachment 2, Part 1, reference item
#26 reads (see Figure 1):

“The test coupons must replicate the PWB laminate; however, the copper fracing may be
excluded from the coupon configuration. The test must include the PWB material with solder
mask and conformal coating, if a conformal coating is used. Testing of the laminate in the
thinnest cross section will substantiate other PWYWBs made of the same laminate with thicker
constructions. *

52 PWB Clarification which was added to issue paper by Boeing:

Printed Wiring Boards: The Method of Compliance for printed wiring boards as defined in Part
1, Reference Number 26, will be interpreted to allow certification test data generated by testing
boards with or without copper tracing pattems to be used to certify boards with any copper
tracing pattern, provided the conformal coating, laminate, and solder mask are the same. This
guidance was provided by Jeff Gardlin during the 8/20/09 Industry Standardization meeting.
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The test coupons must
replicate the PWB
laminate; however, the
copper tracing may be
excluded from the
coupon configuration_
The test must include
the PWB material with
Printed wiring boards solder mask and
(PWB) conformal coating, if a
conformal coating is
used. Testing of the
laminate in the thinnest
cross section will
substantiate other
PWBs made of the
same laminate with
thicker constructions.

26 No test requirement.

Figure 1: Attachment 2, Part 1, Reference ltem #26
No equivalent entry exists for reference item #26 in attachment 2, Part 2.

5.3 Expanded PROPOSAL
The Team proposes to expand on this issue o include;

53.1 Definition of specific test required for PVWEBSs;

5.3.2 The FAA’s acceptance of UL 94 V-0 Qualification as acceptable means to show
compliance to 14 CFR § 25.853(a).

53.3 Provide guidelines for determining similarity to previously tested circuit boards.

54 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of the terms ‘Printed wiring boards (PWBSsY, ‘copper tracing’, 'conformal coating’,
and ‘same’ should be provided so that confusion between different parties over their meaning
shall be avoided. The industry task group sees the definition of significant key terms and their
consistent use throughout the policy as a joint effort between the FAA and industry. Once these
key terms have been defined, they should be listed in the policy memo and used consistently
throughout the document.

55 Printed wirng boards (PVWBs)

The industry team agrees that a printed wiring board, or PWB, is used to mechanically support
and electrically connect electronic components using conductive pathways, tracks or fraces
etched from copper sheets laminated onto a non-conductive substrate. It is also referred to as
printed circuit board (PCB) or etched wiring board. A PCB populated with electronic components
is a printed circuit assembly (PCA), also known as a printed circuit board assembly (PCBA).
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5.6 Copper Tracing

The industry team agrees that the vast majority of printed wiring boards are made by bonding a
layer of copper over the entire bare substrate, sometimes on both sides, (creating a "blank
PWB") then removing unwanted copper after applying a temporary mask (e.g. by etching),
leaving only the desired copper traces. A few PWBs are made by adding traces to the bare
substrate (or a substrate with a very thin layer of copper) usually by a complex process of
multiple electroplating steps.

5.7 Conformal Coating (CC)

Conformal coatings are materials applied to electronic circuitry to act as protection against
moisture, dust, chemicals, and temperature extremes that if uncoated (non-protected) could
result in a complete failure of the electronic system.

58 Solder mask

Solder mask or solder resist is a lacquer like layer of polymer that provides a permanent
protective coating for the copper fraces of a printed circuit board (PCB) and prevents solder
from bridging between conductors, thereby preventing short circuits. The solder mask is most
often applied with a green tint but is available in a wide variety of colors and finishes. It also
provides some protection from the environment.

59 Same

The industry team agrees that “same” means from the same manufacturer and same product
family (same material / chemical composition) and same product build-up. So when the FAA
draft policy memo refers to the “same type”, the only change being allowed in the context of
PWBs similarity would be the exclusive change from one thickness to ancther, provided it falls
within the thickness range qualified and all other product parameters as listed above staying the
same. Additionally different copper traces and bare substrate textures are allowed for similarity
purposes.

6 VALIDATION OF INDUSTRY PRACTICE

6.1 INDUSTRY PROPOSAL DISCUSSION

The use of this MOC has been inserted by the FAA into Part 1 for both 14 CFR 25.853 (a) and
(d). This means that the method is acceptable and can be used as shown. The industry team is
proposing to provide additional guidance and recognizes that the FAA will require additional
supporting data to accept these additional methods for Vertical Bum.
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7 PROPOSED STANDARDS TO MEET

7.1 Definition of specific test required for P\WBs; Flammability Testing accomplished per the
12 SecondMNertical Test for Electrical Conduit and/for Thermoformed parts, Electrical
Conduit’/Thermoformed parts are the closest matches to PWBs in 14 CFR Part 25
Appendix F Part |. Also, as accepted in Part 1, the test sample may or may notinclude
the copper trace or be populated but must include any solder mask and conformal coating
to be utilized in the final assembly. This is an accepted industry practice and should
require no additional substantiation for FAA acceptance.

7.2 The FAA's acceptance of UL 94 V-0 Classification as acceptable means to show
compliance to 14 CFR § 25.853(a); Most printed wiring (PWB) or circuit boards utilized in
aircraft electronic components are produced from base prepreg and laminate materials
manufactured to an industry standards such as IPC-4101 — “Specification for Base
Materials for Rigid and Multilayer Printed Boards” (IPC-Association Connecting
Electronics Industries). Prior to using IPC-4101, printed wire boards were specified
through MIL-8-13949- “Sheet, Printed Wiring Board, General Specification For’, which
was canceled without replacement in 1998. Conformal coatings (CC) typically applied to
PWRB assemblies for environmental protection were specified to requirements of MIL-I-
46058- “Insulating Compound, Electrical (For Coating Printed Circuit Assemblies)’, which
is currently inactive for new design and will be canceled. The industry replacement for
this military specification is the IPC-CC-830- “Qualification and Performance of Electrical
Insulating Compound for Printed Wiring Assemblies”. The IPC-4101and the IPC-CC-830
standards require flammability testing to be performed to industry standard UL94 “Test for
Flammability of Plastic Materials for Parts in Devices and Appliance”. The industry team
acknowledges that generally the UL 94 test method is not directly equivalent to the 14
CFR Part 25, Appendix F test method and is not to be used for compliance to §
25.853(a). Itis important to note that there is a fundamental difference between FAA Part
25 App F Part I{a){1)(ii) 12 second Vertical Test and the UL 24 20 mm Vertical Burning
Test, where the FAA test has specific test criteria and passffail criteria for that test, UL
uses a single test method then depending on how sample performs rates it as V-0, V-1 or
V-2 with V-0 being the most stringent (reference table 2). This proposal intends to support
use of industry specifications that require a specific UL 94 flammability test classification,
V-0, as the method to verify self-extinguishing properties of the PWEB and CC materials to
support an equivalent level of safety determination for PWB and PWB/CC only. It should
be noted that not every IPC-4101 Slash Number requires flammability testing, therefore
this proposal addresses only those specific individual Slash Numbers that specifically
reguire flammability testing to be conducted. The proposed standard would only be
applicable to those PWB and CC materials that have UL 94 V-0 self-extinguishing
flammability classifications, and any materials that do not have these classifications would
reguire the flammability testing to 14 CFR 25.853/Appendix F Part | (a)(ii). The applicant is
to document that the base material (based on an industry specification) used in the
construction of the printed boards being installed in the electrical components will comply
with UL94, V-0 Vertical Flammability Testing Requirements. It can be seen by the
comparison table of the UL94 V-0 vs. the Appendix F Vertical Test Requirements that the
UL94 V-0 is a controlled and repeatable test method that can be relied upon to determine
materials flammability and self-extinguishing properties of materials.
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7.3 Table 1 Comparison of Test Methods

Criteria UL 94 50W (20 mm) Vertical 14 CFR 25.853(a)
Burning Test Appendix F (a){(1)(ii) (12 sec
Vertical)
Conditioning 23+2C(734+3F) 75+5F

50 + 5 % humidity
48 hours

50 + 5 % humidity
Moisture equilibrium + 24
hours

# of Specimens

Min. 2 sets of 5

Min 1 set of 3

Size of specimen

Qualification: 0.032 and 0.063 inch-
thick; QC conformance: > 0.020
inch-thick (Ref. IPC-4101B)

2" W (exposed area) x 12" Hx
minimum thickness of part to
be gualified

Type of bumer

Methane Gas w/. 37" |D tube
Per ASTM D 5025

Bunsen or Tirrill bumer w/.37¢
D tube

(Gas Supply

37 +1 MJim? (minimum):

Flame
requirement

50 W (20 mm), 700 C (1292 °F) per
ASTM D 3801, ASTM D 5207;
measured at center of flame; Gas
flow rate of 105mlfmin with back
pressure<10 mm of water

Min 1550 F (843 C) flame
temperature; measured at
center of flame.

Flame height 787 (20 mm) blue flame 1.5”
Height of 397 (10 £1mm) 75"
specimen above

top edge of bumer

Time of flame t,: 10 £0.5 sec, remove, record 12 secs

exposure

afterflame time;

o0 10 £0.5 sec remove, applied
immediately upon ceasing of t;
afterflame

Pass/Fail Criteria

See Table 2 below

Ave bum length not to exceed
g

Ave flame time not to exceed
15 sec

Ave flame time of drippings not
to exceed 5 sec. from falling

Table 2 UL 94 V-0, V-1 Rating Criteria

Criteria Conditions V-0 V-1
Afterflame time for each individual specimen t; or t; <10s <30s
Total afterflame time for any condition set (t; plus t; for <50s <280 s
the 5 specimens)
Afterflame plus afterglow time for each individual <30s <60s
specimen after the second flame application (t; + 13)
Afterflame or afterglow of any specimen up to the No No
holding clamp
Cotton indicator ignited by flaming particles or drops No No
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As the industry standards, historically, MIL-S-13949 (PWB) and MIL--46058 (CC)
materials performance criteria were met by flammability testing to UL-94, and with the
transition by industry to the IPC-4101 and IPC-CC-830, respectively, the same materials
performance criteria is being met by industry. There is ho enhanced level of safety that
is gained by testing to § 25.853/Appendix F for these baseline materials that were
desighed, tested, and manufactured under the original military specifications or are now
currently designed, tested, and manufactured to the IPC industry specifications. The
UL94, vV-0flammability requirements demonstrate that the PWB and CC materials have
self-extinguishing properties and will not propagate fire and therefore will provide a level
of safety for the internals of the electronic components acceptable for electronic
components installed in the passenger cabin.

As the base material is the significant flammable material internal to the electronic
component, other small electronic parts (ie. resistors, diodes, etc.) will not be accounted
for in the flammability requirements.

7.4 Conformal Coatings and Solder Masks

Conformal Coatings and Solder Mask compounds can be qualified for general use by
testing on a worst case derived from the test data in section 8. Testing of a compound
applied to the poorest performing pch composition will qualify it for use on any pcb
provided the pcb itself meets the minimum criteria established in this proposal.

8 DATATTANALYSIS

8.1

EXISTING TEST DATA

The industry has called upon its members to submit any type of existing flammability test data to
support 4.2.2 for 14 CFR 25.853(a).

8.2 PROPOSAL OF TESTS TO BE PERFORMED

821

To support the proposal defined in 4.2 2 testing shall be accomplished on PWBs
manufactured to specifications that include both UL 94 V-0 and the V-1 Ratings using
the FAA Part 25 App F Part [(a)(1)(ii) 12 second Vertical Test. It is expected that the
PWBs with the UL 24 V-0 Classification will consistently pass the FAA Test where the
PWBs with the UL 94 V-1 Classification may not to show a cormrelation between the UL
test method and the FAA test method. Testing shall consist of 20 specimen sets
selected from IPC 4101 specifications, 10 sets that require UL 94 V-0 certification and
10 sets that require UL 94 V-1 certification. All specimens shall be the thinnest
available. Table 3 outlines the proposed samples but is subject to change based on
availability.
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Table 3 UL 94 V-0 PCB Test Specimens

IPC-4101 Slash #

PWB Material/Fire Retardant

Ratings

IPC-4101/10 Woven E-glass/Epoxy/Bromine/Antimony oxide UL94 V-0, CEM-1
IPC-4101/12 Woven E-glass/Epoxy/Bromine UL94 v-0, CEM-3
IPC-4101/14 Woven E-glass/Epoxy/Phosphorus UL94 V-0, CEM-3
IPC-4101/21 Woven E-glass/Difunctional Epoxy/Bromine UL94 V-0, FR-4
IPC-4101/24 Woven E-glass/Epoxy/Bromine UL94 V-0, FR-4
IPC-4101/26 Woven E-glass/Epoxy/Bromine UL94 V-0, FR-4
IPC-4101/58 Nonwoven Aramid Paper/Epoxy/Non-epoxy/Phosphorus UL94 V-0
IPC-4101/80 Woven E-glass/Epoxy/Phenolic/Bromine/Antimony oxide | UL94 V-0, CEM-1
IPC-4101/81 Woven E-glass/ Epoxy/Bromine UL94 V-0, CEM-3
IPC-4101/97 Woven E-glass/ Difunctional Epoxy/Bromine UL94 V-0, FR-4
IPC-4101/98 Woven E-glass/Epoxy/Bromine UL94 V-0, FR-4
IPC-4101/99 Woven E-glass/Epoxy/Bromine UL94 V-0, FR-4
IPC-4101/101 Woven E-glass/ Difunctional Epoxy/Bromine UL94 V-0, FR-4
IPC-4101/121 Woven E-glass/ Difunctional Epoxy/Bromine UL94 V-0, FR-4
IPC-4101/124 Woven E-glass/Epoxy/Bromine UL94 V-0, FR-4
IPC-4101/126 Woven E-glass/Epoxy/Bromine UL94 V-0, FR-4
IPC-4101/129 Woven E-glass/Epoxy/Bromine UL94 V-0, FR-4
Table 4 UL 94 V-1 PCB Test Specimens
IPC-4101 Slash # PWRB Material/Fire Retardant Ratings
IPC-4101/2 Cellulose Paper/Phenolic/Bromine/Chlorine UL 94 V-1, FR-1
IPC-4101/3 Cellulose Paper/Phenolic/Bromine/Chlorine UL 24 V-1, FR-2
IPC-4101/4 Cellulose Paper/Epoxy/Brominef/Chlorine/Antimony oxide UL 94 V-1, FR-3
IPC-4101/5 Cellulose Paper/Phenolic/Phosphorus UL 94 V-1, FR-2
IPC-4101/11 Woven E-glass/Polyester/\inyl Ester/Bromine UL 94 V-1
IPC-4101/13 Woven E-glass/Polyester/\inyl Ester/Bromine UL 94 V-1
IPC-4101/23 Woven E-glass/Epoxy/Bromine UL94 V-1, FR-5
IPC-4101/25 Woven E-glass/Epoxy/Bromine ULS4 V-1
IPC-4101/27 E-glass/Epoxy/Bromine ULS4 V-1
IPC-4101/28 Woven E-glass/Epoxy/Bromine ULS4 V-1
IPC-4101/29 Woven E-glass/Cyanate ester/Epoxy/Bromine UL94 V-1
IPC-4101/54 Aramid Fiber/Cyanate ester/Bromine UL94 V-1
IPC-4101/55 Aramid Fiber/Epoxy/Bromine UL94 V-1
IPC-4101/70 S-2 glass/Cyanate ester/Bromine UL94 V-1
IPC-4101/71 Woven E-glass /Cyanate ester/Bromine UL94 v-1
IPC-4101/82 Woven E-glass/Epoxy/Bromine UL94 V-1, FR-4
IPC-4101/83 Woven E-glass/Epoxy/Bromine UL94 V-1, FR-4
IPC-4101/90 Woven E-glass/Polyhenylene ether/BrominefAntimony oxide UL 94 V-1
IPC-4101/91 Woven E-glass/Polyhenylene ether/Bromine UL 94 V-1
IPC-4101/92 Woven E-glass/Epoxy/Phosphorus UL94 V-1
IPC-4101/93 Woven E-glass/Epoxy/Aluminum hydroxide UL94 V-1, FR-4
IPC-4101/94 Woven E-glass/Epoxy/Phosphorus UL94 V-1, FR-4
IPC-4101/95 Woven E-glass/Epoxy/Aluminum hydroxide UL94 V-1, FR-4
IPC-4101/96 Woven E-glass/Polyhenylene ether/Phosphorus UL 94 V-1
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8.3 Testing to validate for Conformal Coatings shall Testing to validate for Conformal
Coatings shall consist of 20 specimen sets selected from |IPC 4101 specifications, 10 sets
that require UL 94 V-0 certification and 10 sets that require UL 94 V-1 certification. Table
4 outlines the proposed samples but is subject to change based on availability.

84 TESTRESULTS
Several PWB suppliers were contacted, but test samples could not be obtained.

8.5 ANALYSIS

This report gives a detailed comparative analysis showing how the UL94 {with V-0 rating) gives
an equivalent level of safety as the FAA 12-second vertical Bunsen bumer test. Additionally,
the FAA has been supportive of discussions in ARAC to allow in future rulemaking tests
like UL94 to be used for smaller components, like PVWBs, as equivalent.

9 CONCLUSION

PWBs that carry a UL94 V-0 rating can be acceptable for finding compliance with the
FAA 12-second vertical burn test (14CFR 25.853(a)).

9.1 REVISED PROPOSAL

PWBs that carry a UL94 V-0 rating can be acceptable for finding compliance with the
FAA 12-second vertical burn test (14CFR 25.853(a)). Conformal coatings (CC) added
to a UL94 V-0 PWE can be qualified by testing applied on a UL94 V-0 compliant board
to the UL94 vertical test to obtain a V-0 rating or a meet a FAA 12-second vertical
Bunsen burner test in combination. Then the coating would be qualified for use on any
other UL94 V-0 compliant boards.

10 ABBREVIATIONS

FAA = Federal Aviation Administration
MOC = Methods of Compliance
CFR = Code of Federal Regulations
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1 INTRODUCTION

As part of the industry activities to provide validation of the Part 1 items from the referenced
FAA draft policy, the industry teams are reviewing the Part 1 items to provide definitions and
descriptions of terms to enable consistent interpretation and implementation across the
aerospace industry. Item 27 has been reviewed by the industry team and is submitting the
following proposals and justification.

The methodology for Bunsen burner testing per the requirements of an installation versus
testing per the requirements of the individual material components of an installation {e.g. carpet
is substantiated using the 12-second Bunsen bumer test unless the carpet is installed on the
sidewall, in which case it is then tested as part of the sidewall using the 60-second Bunsen
burner test) in aircraft interiors flammability testing according to 14 CFR 256.853 (a) is currently
well established industry practice.

Due to a lack of standardization across industry flammability practices, the FAA has decided to
publish a draft version of FAA Memorandum ANM-115-09-XXX, “Policy Statement on
Flammability Testing of Interior Materials” [1] (FAA draft policy memo). In this document, the
FAA has tried to summarize acceptable methods of compliance (MOC) for various constructed
parts, construction details, and materials, based on the FAA’s technical judgment of what is
acceptable and within the scope of current regulations. There are two categories to this
guidance, grouped in this order:

* Methods that are acceptable and can be used as shown {(Attachment 2, Part 1).
» Methods that are expected to be acceptable but require test data to support them
(Attachment 2, Part 2).

As part of the industry activities to provide validation of the Attachment 2, Part 2 items from the
FAA draft policy memo, the industry teams are also reviewing the Part 1 items to provide
definitions and descriptions of terms to enable consistent interpretation and implementation
across the aerospace industry. Item 27 has been reviewed by the industry team and is
submitting the following concurrence, justification and proposal.
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2 INDUSTRY TEAM LEADER AND SUPPORT TEAM

During an industry meeting on 24 September 2009 in Huntington Beach, CA, and the FAA
Materials Fire Test Working Group meeting on 21 October 2009 in Atlantic City, NJ, the
following individuals have volunteered to form the industry team for this reference item:

2.1 TEAM LEADER
+ Keith Couilliard (Boeing)

2.2 SUPPORT TEAM

* Weichert, Ingo (Airbus)

» Landroni, Francisco (Embraer)

» Alcorta, Hector (Bombardier)
» Slaton, Dan (Boeing)

* Lulham, lan (Bombardier)
* Smith, Jeff (Gulfstream)

*» Le Neve, Serge (CEAT)

s Scott Campbell (C&D Zodiac)

This list is by no means final, but represents a snapshot of the currently active industry
participants. Additional remarks, suggestions, corrections and contributions from other
individuals are very much encouraged.
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3 PROJECT DEFINITION

3.1 CURRENT PROPOSAL

Currently, ANM-115-09-XXX is available as an undated draft. The current version has been
uploaded to the FAA website on 20 August, 2009. Attachment 2, Part 1, reference item #27
reads (see Figure 1):

» 14 CFR 25.853 (a): “The part installation overrides the test method applicable fo the
material. Forinstance, capet is substantiated using the 12-second Bunsen buiner test
uniess the carpet is installed on the sidewall. Then it is tested as part of the sidewall
using the 60-second Bunsen burner test.”

» 14 CFR 25.853 (d): “Not applicable.”

Part 1, acceptable methods without additional data
25.853(a) Bunsen

Feature / Construction Burner Test
Requirement/Similarity

Reference
Number

25.853(d) Heat Release and Smoke
Test Requirement/Similarity

The part installation
overrides the test
method applicable to
the material. For
instance, carpet is
substantiated using the
Material versus 12-second Bunsen !
27 installation burner test unless the Not applicable.
carpet is installed on the
sidewall. Thenitis
tested as part of the
sidewall using the
60-second Bunsen
burner test.

Figure 1: Attachment 2, Part 1, Reference Item #27
No equivalent entry exists for reference item #27 in attachment 2, Part 2.

3.2 DEFINITION OF TERMS

In the interest of the overall stated goal of standardization of industry flammability practices, a
clear definition of the terms ‘material’ and ‘installation’ should be provided so that confusion
between different parties over their meaning shall be avoided. The industry task group sees the
definition of significant key terms and their consistent use throughout the policy as a joint effort
between the FAA and industry. Once these key terms have been defined, they should be listed
in the policy memo, and used consistently throughout the document.

3.21 MATERIAL

The industry team agrees that a definition of the term ‘material’ is necessary as it is used in the
method of compliance discussion related to item #27.
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The industry team therefore recommends that the term ‘material’ in the context of this item be
defined as substances or raw matter with certain physical properties that are used as inputs to
production, manufacturing or finishing processes.

3.22 INSTALLATION

The industry team agrees that a definition of the term ‘installation’ is necessary as it is used in
the method of compliance discussion related to item #27.

The industry team therefore recommends that the term ‘installation’ in the context of this item be
defined as finished materials or finished products installed in position or connected for use on
parts through a process of bonding, or co-curing (not mechanically fastened or taped).

4 VALIDATION OF INDUSTRY PRACTICE
4.1 INDUSTRY PRCOPOSAL DISCUSSION

In 14 CFR Part 25.853(a), materials such as floor coverings, textiles, decorative and non-
decora