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INTERNATIONAL AIRCRAFT MATERIALS FIRE TEST WORKING GROUP
MEETING MINUTES

Held at Douglas Aircraft Company, Long Beach, California

February 7-8, 1995

TUESDAY, FEBRUARY 7, 1995

EXPLANATION OF TASK GROUPS - R. HILL (FAA TECHNICAL CENTER)

TASK GROUP LEADER PRESENTATIONS

#1 CONTINUED AIRWORTHINESS - R. HILL (FAA TECHNICAL CENTER)

Explained background on establishment of this Task Group. Status and review of results of
Continued Compliance testing and study done by FAATC personnel. A Report will be
published on these findings within the next year. Announced publication of Report
#DOTFAACTTNS4/16--"The Effects of Wear on Fireblocking Layer Material Effectiveness”.
Contact April Horner if you would like a copy of this report. Conclusion: visual inspection of
fire block covers is the best way to tell how these materials are going to perform and it is
not a durability problem, but a tear or puncture. Copies of the results of recent testing are
included.

Maybe this Task Group should look at what type of tear/damage is acceptable and what
type of tear/damage is not acceptable. To date we have not been able to acquire any of
the fire-resistant foams that have been in service for 2 to 3 years. If anyone in the Working
Group can help us acquire these, please let us know. We need to decide what information
we want to include in the Handbook based on these findings. This Task Group is now going
to take a look at materials other than seats that should be looked into for Continued
Compliance--what kind of testing can we do to prove this is not a big problem or that it is?

#2 PRODUCTION QUALITY ASSURANCE - P. CAHILL (FAA TECHNICAL CENTER)

Gave brief update of Task Group activities. At the October 1994 meeting, Task Group
members were asked to send Pat their organization's Quality Assurance
procedures/programs if they were interested.

#3 MINOR CHANGES TO QUALIFIED MATERIALS - R. JOHNSON (FAA TECHNICAL
CENTER

| have received quite a bit of data and am presently preparing it to go to a statistician to be
analyzed.

#4 MATERIAL SYSTEMS RENOVATION & REPAIR PROCEDURES - T. MARKER (FAA
TECHNICAL CENTER)

Reviewed this Task Group’s purpose and some of the group’s work.

SEPARATE TASK GROUP MEETINGS WERE HELD
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TASK GROUP LEADER REPORTS

#1 CONTINUED AIRWORTHINESS

A small Task Group chaired by C.L. Foushee with other mateial manufacturers involved was
established to define what should be meant by the terms in the TSO about durability and
maintainability supplied by material manufacturers. {(Minimum durability and maintainability
of materials). Continued compliance of interior panels was also discussed. Accufleet will
supply samples of used interior panels for testing by FAA Technical Center. Continued
compliance of interior fabric materials was also discussed.

#2 PRODUCTION QUALITY ASSURANCE

D. Hill: We are taking this to mean that everyone is satisfied with the requirements
worldwide and that there Is no need to have any other advisory material on quality control.
Is that correct? Is everyone satisfied that all we have to do is quote the regulations in the
advisory materials? That is what it sounds like your conclusion is out of this Task Group.
Some discussion took place on the possibility of general guidelines to be included in
advisory material--there must be a minimum we should establish for everyone. C. Lewis:
what assures us that the product the smaller manufacturer is putting out meets the
requirements? It sounds like ultimately there appears to be different standards depending
on who is doing what. C. Story (McGee): we, the manufacturer, set our own standards.
D. Hill: but, there is no minimum at this time.

A copy of the Task Group minutes is included in this package.

#3 MINOR CHANGES TO QUALIFIED MATERIALS

F. Tiangsing: what kind of tests does this apply to? D. Johnson: Bunsen burner and Heat
Release tests on panels and decorative laminates (this concerns color changes only}. Itis
detailed in our recommendation. We will make all of our original data available.

A copy of the Task Group minutes is included in this package.

#4 MATERIAL SYSTEMS RENOVATION AND REPAIR

D. Hill: If there is anyone who thinks we should be looking at smaller issues or areas that
you feel are important, we will look at any data that you put together and tabulate to
present as a case to us--put together a package of test information and generalize it so that
we can get a blanket statement from you to convince us that you have a solution to one of
your smaller problem areas.

A copy of the Task Group minutes is included in this package.

BLANKET AND PILLOW DISCUSSION

P. Cahill: There is no test required for blankets and pillows at this time. She explained her
work to date on this issue. Displayed results of vertical, match, and horizontal tests she did
on blankets (in-service and new) supplied by various airlines. Pat showed a video of the
tests she performed on the blankets. She will now look at in-service blankets she recently
received from various airlines. She asked for any suggestions on additional tests for
blankets and which of the tests she conducted should be used for blankets.
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J. Davis (Accufleet): Showed a video of tests Accufleet ran on blankets. He agrees that
flammability tests for blankets are an important issue.

D. Hill: Any comments or suggestions? C. Story: Why not issue a letter stating that this
group does not feel that current test methods are adequate for pillows and blankets so that
airlines know? D. Hill: We want to come up with a solution before we create the problem,
S0 we can put something out maybe in some advisory material. G. Danker (Akro Fireguard):
what about calling manufacturers of blankets for other than aircraft use for their fire
retardant standards. D. Hill: Pat has been working with Govmark to try to obtain some of
these standards. If anyone has any information on this, please get a copy to her.

NEW TOPICS

D. Hill: We have some new topics that Working Group members have requested we address
at this meeting to see if there is any interest from this working group in establishing test
methods or working on these issues.

CARGO FIRE COVER (KLM): The cargo blanket covers for Class B Combi's. What type of
test method should we use for the new cargo fire covers? C. Lewis: Is there a different
outside group {other than this working group) addressing this issue? D. Hill: no. KLM
asked if there was another test other than the oil burner test for cargo liners or a full-scale
test that can be used for these cargo blanket covers? L. Walker: The intent was to meet
the Oil Burner Cargo Liner Test. Member question: How are these blankets used? Thrown
over cargo or tightly covering cargo palette?

FIRE TESTING OF OVEN INSERTS - (S. Campbell-Douglas): There is a TSO writing
committee for Oven Inserts. | was asked to address this topic to this Working Group. What
is this Group’s thoughts or comments on this topic? D. Hill: As a Group our consensus is
that we do not want to get involved. D. Hill: Asked S. Campbell to find out where this
came from and what test is developed. S. Campbell: | will get that information to you.

D. Hill: Are there any other new areas anyone would like to investigate or discuss?

WEDNESDAY, FEBRUARY 8, 1995

ONGOING ROUND ROBIN TESTING UPDATES-R. Johnson (FAA Technical Center)

R. Johnson: Background on Round Robin for Heat Flux Transducers. Reviewed results of
Heat Flux Transducer Round Robin.

A copy of his presentation is included in this package.

RUSSIAN ROUND ROBIN

R. Johnson: | have a report on the results of this Round Robin. Report Title: “Round-Robin
Comparison of Heat Release Apparatus”-#DOT/FAA/CT-TN94/42. Contact April Horner if
you would like a copy of this report.

HEAT FLUX MEASUREMENT AND CALIBRATION-N. Keltner
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Gave some details on joint NIST and NSF Workshop on Heat Flux Measurement and
Calibration. The January 1995 meeting was the first of the workshops held.

A copy of the presentation is included in this package.

HEAT FLUX TRANSDUCER DISCUSSION

D. Hill: What are your thoughts on this? Should we be mandating in more precise detail the
method for inserting the calorimeter into the chamber? Should we specify how to mount
transducer and insert it and the length of time it should be exposed?

M. O’Bryant: | think the more standardized it is the better. R. Felder: We should make the
procedure more standardized, since we have standards for the equipment.

D. Hill: Do you want to get a group together to work on tightening the standards for
insertion and placement of transducers?

L. Walker: Give some additional guidance on inserting the transducer, etc.
D. Hill: We hope to put some guidance in the videos when we update them.

L. Walker: We have 5 labs that all get different readings. Maybe we could video tape each
lab and compare the tapes. D. Hill: Maybe that could be a round robin for comparison.

D. Hill: | would like 4 or 5 labs to create a Task Group to discuss this issue and put
together some suggestions on specifications/standards for use of heat flux transducers. The
FAATC will not participate in this Task Group, but we would like the group to update us in a
month or two on its status. Is there anyone from industry interested? M. O’Bryant-Boeing.
R. Felder: Why don’t you wait until the Round Robin on the Transducers is concluded. J.
Peterson: Wait until that part of the Round Robin is complete and see if this is still as big of
an issue. D. Hill: We will wait until the next meeting to see what the consensus is.

OSU STANDARD MATERIAL-R. Felder (Schneller, Inc.)

R. Felder- A copy of his presentation is included in this package.
There was some discussion on a standard phenolic resin with a known history.

S. Campbell: What is purpose of using a standard panel. R. Felder: To have a standard
panel available as a reference material that would show the same numbers consistently.

M. O’Bryant: We should run a Round Robin voluntarily once a year where each lab runs the
standard panel in their lab once a week to test consistency.

D. Hill: We are getting ready to run something similar internationally.

D. Hill: Would anyone in industry be interested in a quality control type task group to be
given time at the next meeting to meet? We will assist you in setting up the program if you
want. (Include a response form with minutes--if there is decent response, we will set aside
time during the next meeting for this task group to meet). {It will be called Lab Quality
Control Task Group Interest Response Form}

FAA TECHNICAL CENTER - OVERVIEW OF RECENT WORK/PROJECTS - R. HILL
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Topics Covered:

-Russian Heat Release Chamber Evaluation (Russian Round Robin)

-Full-Scale Burnthrough Testing

-Onboard Cabin Water Spray System Testing

-International Halon Replacement Working Group

-Regulatory Support/Accident Investigation

S. Hasselbrack {Boeing): | want to make everyone aware of the following: seat fire
blocking test-similarity of dress coverings-the label does not match what the dress coverings
are actually made of-these coverings contain a lot of synthetics-we are not getting what we
think we are getting (fabric blends).

D. Hill: Would it be worthwhile to look into another small-scale test that represents the oil
burner test for the fabrics (cloth}?

S. Hasselbrack: We could ask the manufacturers to do a wet chemistry on these fabrics.
Should we get manufacturers to do a laboratory analysis on the fabrics?

D. Hill: Sally, write something up for us on what your suggestions are on this (ie: using
another test or wet chemistry analysis, etc.) If anyone has input, contact Sally Hasselbrack
at Boeing with your input. Sally, send your write-up to April Horner.

D. Hill: Are there any other problems with the test methods?

L. Walker: We have had a couple of incidences where a manufacturer has had to change
the chemical make-up of the foam because of environmental requirements. These
manufacturers do not tell anyone about the changes and do not retest or check the materials
after they are changed. These changed materials are not meeting the bunsen burner tests.

D. Hill: We will write something in the Fire Test Handbook to address that the changes in
the raw material may not meet the specifications. This will be written as an alert in the
Handbook.

FIRE TEST HANDBOOK PUBLICATION

The Handbook is presently being prepared for a final review by the FAA Northwest
Mountain Region. After final review and edits are completed, it will be published

VIEWING OF TEST METHOD VIDEOS (OSU/OIL BURNER-SEATS/OIL BURNER-CARGO
LINERS)

Working Group members were asked for input on updating these videos. Please fax any
suggestions you have to April Horner at 609-646-5229.

NEXT MEETING

The next meeting will be held in June. A package containing complete details will be mailed
under separate cover.
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FEBRUARY 7-8, 1995

TASK GROUP LEADER MINUTES

TASK GROUP #2- PRODUCTION QUALITY ASSURANCE (Pat Cahill)

The Quality Assurance Task Group was joined by Mr. Layton Walker of the Los Angeles
Aircraft Certification Office. The group felt that AC 21-31 and ISO 9000 would be
worthwhile quality control references for inclusion in the Handbook. Both documents
provide information and guidance concerning compliance with certification procedures for
products and parts.

TASK GROUP #3 - MINOR CHANGES TO QUALIFIED MATERIALS (Richard Johnson}

Those in attendance were:

Robert Stacho
Karen Forest

Don Cardis
Reinhard Felder
Beth McGee

Chuck Story

Ingo Weichert
Richard M. Johnson

There was a discussion on present procedures at various ACO regions. Present desired
procedures would be more compatible in all regions. A letter of intent was finally drafted
with input from all those present and an outline accepted. The letter describes practices
used by ACO’s regarding retesting materials that were previously qualified and have been
changed by color or texture only. An analysis and statistical report was given by Ingo
Weichert (Daimler-Benz Aerospace Airbus}, and this format was accepted to be expanded
for support of reduced testing of qualified materials with color/texture change only. This
will be presented to the proper Directorate with the supporting documentation available.
The expanded date is being assembled by Reinhard Felder {Schneller).

TASK GROUP #4- MATERIAL SYSTEMS RENOVATION AND REPAIR

See attached notes.
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Subgroup 4, Material Systems Renovation and Repair
Meeting Minutes, Summary

Renovation/Refurbishment

In terms of renovation/refurbishment, | proposed a new method by which qualification tests could be run
on an interior panel that has been painted or decorative laminated (fig 1). Most participants seemed
receptive to this format, provided some adjustments could be made. To clarify this proposal: if an
aircraft interior is type certified to meet 100/100, then it must continue to do so after the refurbishment
procedure; if the aircraft interior is type certified to meet 65/65/200, then it must also continue to do so
after the refurbishment, no exceptions.

The qualification test would involve the build-up of the actual material "system” using the substrate
followed by the dec laminate or paint, whichever the case. This material system would then be required
to pass either the 100/100 test or the 65/65/200 tests, depending on the type certification.

If, for any reason, the actual base panel cannot be obtained for these qualification tests, then the
proposed qualification procedure would allow for the tests to be run on three different “surrogate”
substrates of the same construction as the original (i.e. honeycomb, crush core, thermoplastic etc). The
actual numbers would be determined by a simple calculation method. For example, let's take the case of
an airline who wishes to install a decorative laminate over their honeycomb sidewall panels in a 100/100
type certified aircraft. The original sidewall panels produced a HR Total of 70, and a HR peak of 75, but
are no longer being produced, and the airline has no spare panels. The decorative laminate would then
have to be tested over three surrogate honeycomb type panels for qualification. The surrogates used in
these tests must be within plus or minus 10 units of the 70/75. The qualification tests might procede as
follows:

surrogate panel 1: 65/65, surrogate panel 1 with dec lam: 70/70
surrogate panel 2: 70/70, surrogate panel 2 with dec lam: 80/80
surrogate panel 3: 75/75, surrogate panel 3 with dec lam: 90/90

In this particular example, the worst increase due to the installation of this decorative laminate was on
surrogate number 3, which resulted in an increase of 15/15. In order to obtain a final number that takes
into account for the synergistic effects of the materials, a safety factor of 5/5 is added, for a grand total
of 20/20. This 20/20 would be added to the original 70/75 to produce a final number of 90/95, which is
less than 100/100, so it is an acceptable refurbishment prcedure. The qualification procedure would
have to be repeated if the decorative is to be used on any other types of interior panels, for example
crush cores or thermoplastics.

This refurbishment procedure would be applicable only when the original substrates cannot be obtained,
but the original O©.S.U. data is available. This procedure would not be applicable if the original panels are
so old that they lack any O.S.U. test data, since there is no possibility of these panels passing the
100/100 test anyway. In terms of smoke testing, the finished material system would have to pass the
200 D, over all of the surrogates (if the type certificate is 65/65/200).

Comments/Discussion

The first item discussed surrounded the proposed use of three surrogate panels for qualification testing.
According to one group member, there are currently only two types of crush core panels available: one
using glass construction, the other using graphite construction. It will be recommended that any
surrogate testing using crush core panels will involve the use of both the glass and graphite panels, and
probably an additional glass and graphite panel which uses a different curing process, for example.

The next item that was discussed involved the difficulty in obtaining the original base panel O.S.U.
numbers required to proceed with the above mentioned qualification procedure. It seems logical that if



an operator wishes to refurbish his interior and is having difficulty obtaining this data, that he would be
able to apply enough pressure on the manufacturer to produce it. To help out, a group member has
proposed to develop a data base which would be usable and obtainable by the airlines who are in this
predicament. The data base would provide the base panel O.S.U. rate of heat release numbers for a
variety of aircraft type (it might be useful to have the data tabulated according to aircraft serial number).

Another item that was discussed with the proposed qualification method was the safety factor. | will be
contacting various working group participants to try to obtain some data which reflects how much scatter
is typical when decoratives or paints are used. From this, the proposed safety factor (5/5) could be
adjusted accordingly. In any event, an operator who backs up his claim with data is in a better position
than the operator who is giving his best guess when it comes to certifying a particular refurbishment. For
example, some operators active in the working group have displayed data on numerous tests performed
on the various interior systems. If these operators feel that the safety factor can be reduced to 3/3 or
less during this type of qualification procedure, and have sufficient data to suport this trend, then they will
most likely be permitted to do so.

Some operators who participated in the sub-group meetings discussed other problems with the above
proposed qualification method. In particular, these operators discussed how their 65/65/200 type
certified interiors are already very close to the 65/65 limit. They expressed their concern over not being
able to meet the proposed criteria in the event that they wish to refurbish their interior, since some of
their aircraft’s interior sidewall panels cannot be "stripped" of the original decorative laminate (Boeing
manufactured panels cannot be stripped of their decoratives, since they are bonded using a two-part
thermoset adhesive; Airbus manufactured panels are strippable from the PSU down, and Douglas panels
are completely strippable). In many cases, the operators claim that an additional decorative,
piggybacked over the existing one, or painting of these panels is their only option for refurbishing. Either
of these two options is likely to raise the numbers above the 65/65 limit, with the operators already
hesitant at piggybacking since it adds weight. The only other option the operator has if his interior is
showing signs of wear is to replace the panels with new ones, supplied by the airframe manufacturer,
which could prove to be a rather costly approach, claim the operators. Additionally, the operators
expressed their displeasure that by replacing the worn panels with new ones, the colors don't match up
exactly due to the ultra-violet degrading of the surface of the original panels.

One operator proposed that the refurbished interiors could be qualified on a percentage basis (i.€. if the
average surface area of all the panels does not exceed 65/65, then some areas could be allowed to be
over 65/65, provided they don't exceed 70/70 or 75/75, for example). This would make for a very
complicated qualification procedure, however, since the actual surface area of the panels which exceed
65/65 would have to be calculated, etc.

Repair

The discussion and recommendations pertaining to the repair and patching of cargo compartment liners
is complete. The subgroup recommended several test criteria for qualifying a cargo liner patch, in
addition to the current criteria of burnthrough resistance and patch adhesion. These additional criteria
were based on technical information obtained during previous group sessions.

The issues surrounding repair have focused primarily on the use of fillers for making repairs to interior
sidewall and ceiling panels, as well as stowage bin doors. Fillers are available in a variety of
consistensies, each aimed at performing a specific function. Spray fillers may be used for minor surface
imperfections such as scratches, whereas a brush filler may be used for deeper gouges or chips.
Extensive damage would be repaired using a spatula or putty type filler. There are currently no
regulations governing the use of fillers, and it has become evident that quick action is necessary since
many of the fillers that are currently in use are somewhat flammable. Presently, fillers are permitted for
use on any non-O.S.U. aircraft interior, to any extent. The fillers are, in actuality, being used in both
100/100 and 65/65/200 type certified interiors because there are no regulations governing them. /tis
contradictory to implement numerous cabin flammability standards which govern interior material use,
and at the same time permit the widespread use of these more flammable filling materials.



In order to qualify a filler for use in an aircraft cabin, there are currently two possible solutions. The first
solution is actually a two-part test involving a spray and brush filler test and then a separate spatula filler
test. In the spray/brush filler test, a 6" by 6" substrate (identical to the type it is to be used on in service)
would be coated with a representative thickness of each, and tested in the O.S.U. chamber where it
would have to pass either 100/100 or 65/65/200, depending on the type certification of the aircraft.
During the spatula filler test, a 6" by 6" layer of the material would be tested in the O.S.U. in a special
sample holder. The thickness of the filler would have to reflect what would likely be used in service.
This is critical, since testing has shown that the thickness of the filler will dictate the heat release rate
produced. The pass/fail criteria would be based on the best available materials, thereby eliminating the
less than desirable materials.

The other solution would be to test the fillers as they would actually be in service, or as part of a material
system. A typical test specimen would likely involve the base substrate, a representative thickness of
spatula filler, brush filler, and spray filler, followed by the decorative laminate or paint. The entire system
would have to pass either the 100/100 or 65/65/200, depending on the type certification. The only
problem with this type of test is that a fairly flammable filler could probably pass the 100/100 test, and
maybe even the 65/65/200 if the spray filler or topcoat of paint used over the spatula filler is very flame
retardent. The test could be a vehicle to get less than desirable materials into the cabin that may not be
used in the same manner that they are tested (e.g. large quantities/surface areas of spatula filler covered
by a decorative only).

The results of the filler only tests conducted at the Tech Center in January were discussed. The test
methods which utilized various diameter holes did not produce results that would appropriately rank the
materials, for various reasons. To begin with, the heat sink effect was too dominant when using a small,
centralized hole in a stainless steel plate because the surrounding surface area of steel was too great.
This caused a dramatic and steady decrease in the total heat release rate, overriding any contribution
made by the burning of the filler. The total (net) heat release rate was actually less than zero during
many of the tests. The other problem with a small, centralized hole in a steel plate is that the pilot flame
does not impinge on the filler; the filler is thereby exposed to the radiant heat source only. It was evident
that the only method of filler testing that would produce results differentiating the various materials
(ranking) would be some type of 6" by 6" sample holder which could eliminate the heat sink effect and
the pilot flame problem.

Comments/Discussion

One group member expressed concern over adopting the filler system test method. He felt that by using
this method, a greater amount of certification testing would result because a system test would
presumably have to be run for each cabin material that the filler would be intended for use on.
Coversely, by adopting the filler only test method where spray/brush and spatula fillers are isolated,
these materials could be used universally throughout the cabin once they meet the pass/fail criteria (this
is only partially true, since the proposed spray/brush filler tests would still have to be tested over the
actual substrate, or representative surrogates, which would involve as much testing as would be required
in the filler system approach).

I have discussed the filler issues with representatives from the Aircraft Certification Office (Seattle), and
they have suggested a two-tiered approach. The first step would involve a questionaire distributed to
the group participants on the issue of the filler system test. The questionaire would likely have two or
three possible methods for running the system test (e.g. substrate/.125" spatula filler/brush filler/etc. or
substrate/.250" spatula filler/brush filler/etc.) The respondents would be asked for their choice and some
reasoning for it. The second step would involve the on-going development of a filler only test, as a
group task. The issues would involve the thickness of the spatula filler test, the possibility of various
thickness spatula filler tests, what type of spray/brush filler test, could the spray/brush fillers be qualified
over aluminum substrate, etc. Anyone interested in being included in the filler questionaire (besides the
subgroup participants) should contact me by fax at (609) 485-5580 or phone (609) 485-6469.
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MATERIAL SYSTEMS RENOVATION & REPAIR
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WWLWPANELSCANNOTBEOBTAINEBW

Wﬁm % or 2 ¢/~ 10 OF ORIG OS)
£ OR 1 =} SURROGATE
EXAMPLE: ORIGINAL BASE PANEL HRR/HRP : 45/50

TEST PANEL 1 BASELINE : £5/55, TEST PANEL { WITH = 60/60
TEST PANEL 2 BASELINE : 50/50, TEST PANEL 2 WITH é?:wsv
TEST PANEL 3 BASELINE « 40/40, TEST PANEL 3 WITH " 49/49

WORSY CASE 0/% + FUDGE FACTOR (5/5) « 14/14
ADD 14/14 TO ORIGINAL 45/50 = 59/64 "ACCEPTABLE"

REPAIR
PRIMARY TYPES OF FILLER REPAIRS
jfg‘ * MINOR SURPACE IMPERFECTIONS, SCRATCHES

é DEEP SCRATCRES, CHIPS
%1 MORE EXTERSIVE DAMAGE, DENTS, CRACKS, BOLES

POSSIBLE TEST METHODS:
QUALIFY SPRAY AND BRUSH FILILERS LIKE PAINTS
#1 +
FUOLER ONLY TEST (SPATULA)
S4MPILE HOLDER SIZE? THRCENESS?
OR

#2 SUBSTRATE/FILLER/LAMINATE PAINT TEST
FILLER “"HIDDEN" UNDER LAMINATE?

FILLER TESTS IN OS.U. CHAMBER

7] HEAT RELBASE RATR [T] HEAT RELEASE PEAK

&Wmer2emin GeWrrgse2)
C 3 HOLE

280
243
200
17 18 150 149
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425" 250 q25 2507 125" 250"
BONDO HSH MANK

=)
(S

S B
NN

ANNNNNN
(=1

TR
NNV

=

FILLER TESTS IN OS.U. CHAMBER

7] HBAT RELEASE RATE [] HBAT RELEASE PBAK
(XW/mes2)

(kWimea2)emin
6" x 6" | SOLID FILLER
32
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PROJECT STATUS

PROJECT APPROACH :

L

2.

3.

4.

Gather used seat materials

Evaluate in-service aircraft seats and compare to gathered
material

If wear is comparable between gathered material and in-service
seats then fire test gathered material

Issue report containing results

IN-SERVICE SEAT EVALUATIONS :
Airports visited:

Atlantic City International

Newark International
Stewart Field (Newburgh, NY)

Aircraft visited:

8 - Shorts 360

4-ATR 42

6 - Embraer EMB 120RT

9 - M°Donnell-Douglas DC-9 / MD-80
1 - Boeing 727

1 - Boeing 737

1 - Airbus Industries A300

General Notes:

Total seats inspected = 176 (129 are horizontal cushion only)
Wear approximates the used material tested at the Technical Center

SEAT BURNER TEST PROGRESS :

38 cushions sets tested; PBI, Kevlar, and Nomex blends only
8 cushion sets were tested in stock sizes to determine fire endurance vs. wear
CONCLUSION:
Too many variables in stock configuration - wide performance scatter
(7.27% —» 27.47% weight loss)
30 cushion sets burned in standard size; stock dress cover material and seat
Joam removed and replaced with materials from the Technical Center
30 standard tests; 4.57% —» 10.87% weight loss

CONCLUSIONS:

1. No significant problems noted to date

2. Mechanical integrity of FBL is critical; small pentrations not

significant although dependent upon proximity to flame



IV-SEIVICE SEAT TALLILS

Seat Construction Breakdown by Airport

ACY

Total seats examined:| 109
PBI blends : 48 44
Kevlar/Nomex blends : 11] 10.1
FR foams : 9] 8.26

Other:| 41| 37.6 100

EWR

Total seats examined: 37
PBI blends : 19| 51.4
Kevlar/Nomex blends : 18| 48.6
FR foams : 0 0

Other : 0 0 100

SWEF

Total seats examined: 30

PBI blends : 21 70
Kevlar/Nomex blends : 9 30
FR foams : 0 0

Other : 0 0 100

ITOTALS I

Total seats examined:| 176
PBI blends : 88| 5O
Keviar/Nomex blends : 38| 21.6
FR foams : 9] .11

Other:| 41| 23.3 100

Seats Examined by Aircraft Type
Shorts 360 30
ATR 42 16
EMB 120RT 25
Subtotal 71
DC 9/MD 80 83
B727 10
B737 6
A300 6
Subtotal 105
| TOTAL 176 |
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SCHNELLER, INC.

0.S.U.
ROUND ROBIN
FEBRUARY, 1995

0.S.U. ROUND ROBIN



SCHNELLER, INC.

0O.S.U. ROUND ROBIN

STANDARD PANEL

ALBANY INTERNATIONAL RESEARCH

BOEING COMMERCIAL AIRPLANE

DOUGLAS AIRCRACT COMPANY

F.A.A. TECH CENTER

G.E. PLASTICS

SCHNELLER, INC.

0O.S.U. ROUND ROBIN



AIRESCO PANEL
February, 1995

SET 1 SET 2 COMBINED
Ave Total Ave Peak | Ave Total Ave Peak || Ave Total Ave Peak
LAB A: 29.70 58.76 29.69 59.25 29.69 59.00
LAB B: 17.80 51.80 18.90 52.60 18.35 52.20
LAB C: 23.53 66.96 23.93 64.50 23.73 65.73
LAB D: 23.00 64.00 23.00 65.00 23.00 64.50
LAB E: 27.76 76.81 25.24 75.37 26.50 76.09
LAB F: 22.82 61.16 24.90 61.59 23.86 61.38
MEAN: 24.10 63.25 24,28 63.05 24.19 63.15
STD.
DEV: 3.82 7.68 3.19 6.87 3.45 7.26
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SCHNELLER STANDARD CORE
February, 1995

SET 1 SET 2 COMBINED
Ave Total Ave Peak | Ave Total Ave Peak| Ave Total Ave Peak
LAB A: 43.72 53.46 43.71 53.80 43.71 53.63
LAB B: 29.10 54.50 33.10 55.00 31.10 54.75
LABC: 34.70 56.50 33.60 57.10 34.15 56.80
LAB D: 30.00 51.00 31.00 47.00 30.50 49.00
LABE: 39.42 56.07 35.44 55.86 37.43 55.96
LABF: 36.66 45.47 36.12 46.15 36.39 45.81
MEAN: 35.60 52.83 35.50 52.48 35.55 52.66
STD.
DEV: 5.10 3.76 4.03 4.30 4.44 3.95
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AIRESCO PANEL
February, 1995

Set 1 Peak Set 2 Peak Set 1 Total Set 2 Total
LAB A: 58.76 59.25 29.70 29.69
LAB B: 51.80 52.60 17.80 18.90
LAB C: 66.96 64.50 23.53 23.93
LAB D: 64.00 65.00 23.00 23.00
LABE: 76.81 75.37 27.76 25.24
LABF: 61.16 61.59 22.82 24.90
MEAN: 63.25 63.05 24.10 24.28
STD.
DEV: 7.68 6.87 3.82 3.19
OVERALL
PEAK TOTAL

MEAN: 63.15 24.19

STD DEV: 7.00 3.38
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SCHNELLER STANDARD CORE
February, 1995

Set 1 Peak Set 2 Peak Set 1 Total Set 2 Total
LAB A: 53.46 53.80 43,72 43.71
LAB B: 54.50 55.00 29.10 33.10
LABC: 56.50 57.10 34.70 33.60
LAB D: 51.00 47.00 30.00 31.00
LABE: 56.07 55.86 39.42 35.44
LABF: 45.47 46.15 36.66 36.12
MEAN: 52.83 52.48 35.60 35.50
STD.

DEV: 3.76 4.30 5.10 4.03
OVERALL

PEAK TOTAL

MEAN: 52.66 35.54

STD DEV: 3.88 4.42
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Set A:

Set B:

Set C:

Set D:

O.S.U. ROUND ROBIN

"DATA SHEET"
LAB A

Run # KW/m sq, KW min/m sq.
AIRSCO PANEL
Run 1 51.76 26.38
Run 2 62.65 30.85
Run 3 61.86 31.87
Average 58.76 29.70
AIRSCO PANEL
Run 1 58.84 30.10
Run 2 57.90 28.01
Run 3 61.02 30.96
Average 59.25 29.69
SCHNELLER STANDARD CORE
Run 1 54.20 45.45
Run 2 53.91 4436
Run 3 52.26 41.34
Average 53.46 43.72
SCHNELLER STANDARD CORE
Run 1 55.25 44 .47
Run 2 51.79 42.70
Run 3 54.38 43.96
Average 53.80 43.71



Set A:

Set B:

Set C:

Set D:

O.S.U. ROUND ROBIN

"DATA SHEET"
LABB

Run # KW/m sq. KW min/m sq.
AIRSCO PANEL
Run 1 54.30 19.70
Run 2 52.20 21.70
Run 3 48.80 12.10
Average 51.80 17.80
AIRSCO PANEL
Run 1 50.40 12.50
Run 2 53.70 18.40
Run 3 53.60 25.90
Average 52.60 18.90
SCHNELLER STANDARD CORE
Run 1 49.80 26.90
Run 2 54.40 28.60
Run 3 59.30 31.80
Average 54.50 29.10
SCHNELLER STANDARD CORE
Run 1 54.40 30.40
Run 2 55.70 36.80
Run 3 54.80 32.10
Average 55.00 33.10



Set A:

Set B:

Set C:

Set D:

O.S.U. ROUND ROBIN

"DATA SHEET"
LABC

Run # KW/m sq. KW min/m sq.
AIRSCO PANEL
Run 1 71.40 16.40
Run 2 64.20 27.10
Run 3 65.30 27.10
Average 66.96 23.53
AIRSCO PANEL
Run 1 65.80 26.10
Run 2 62.90 24.10
Run 3 64.80 21.60
Average 64.50 2393
SCHNELLER STANDARD CORE
Run 1 54.10 29.80
Run 2 58.20 40.20
Run 3 57.30 34.20
Average 56.50 34.70
SCHNELLER STANDARD CORE
Run 1 61.80 39.30
Run 2 52.60 26.90
Run 3 56.90 34.70

33.60

Average 57.10



Set A:

Set B:

Set C:

Set D:

0O.S.U. ROUND ROBIN

"DATA SHEET"
LABD

Run # KW/m sq. KW min/m sq.
AIRSCO PANEL
Run 1 65.00 24.00
Run 2 63.00 21.00
Run 3 65.00 23.00
Average 64.00 23.00
AIRSCO PANEL
Run 1 63.00 22.00
Run 2 63.00 21.00
Run 3 68.00 26.00
Average 65.00 23.00
SCHNELLER STANDARD CORE
Run 1 60.00 34.00
Run 2 45.00 31.00
Run 3 47.00 26.00
Average 51.00 30.00
SCHNELLER STANDARD CORE
Run 1 43.00 32.00
Run 2 43.00 24.00
Run 3 54.00 37.00
Average 47.00 31.00



Set A:

Set B:

Set C:

Set D:

0O.S.U. ROUND ROBIN

"DATA SHEET"
LABE

Run # KW/m sq, KW min/m sq.
AIRSCO PANEL
Run 1 74.56 23.13
Run 2 78.07 26.73
Run 3 77.02 33.43
Average 76.81 27.76
AIRSCO PANEL
Run 1 73.32 24 .80
Run 2 77.64 25.03
Run 3 75.17 25.10
Average 75.37 25.24
SCHNELLER STANDARD CORE
Run 1 50.52 34.05
Run 2 62.85 42.77
Run 3 54.84 41.44
Average 56.07 39.42
SCHNELLER STANDARD CORE
Run 1 53.61 36.21
Run 2 63.46 36.54
Run 3 50.52 33.59
Average 55.86 35.44



Set A:

Set B:

Set C:

Set D:

0O.S.U. ROUND ROBIN

"DATA SHEET"
LABF

Run # KW/m sq. KW min/m sq.
AIRSCO PANEL
Run 1 62.95 24.12
Run 2 58.75 21.68
Run 3 60.14 18.23
Run 4 62.81 27.27
Average 61.16 22.82
AIRSCO PANEL
Run 1 61.68 27.21
Run 2 62.77 25.65
Run 3 64.70 26.68
Run 4 57.23 20.06
Average 61.59 24.90
SCHNELLER STANDARD CORE
Run 1 43.56 35.90
Run 2 45.29 33.86
Run 3 4534 37.58
Run 4 4771 39.29
Average 45 .47 36.66
SCHNELLER STANDARD CORE
Run 1 46.38 31.53
Run 2 47.00 37.23
Run 3 46.64 39.83
Run 4 44 57 3591
Average 46.15 36.12
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PRELIMINARY AGENDA

INTERNATIONAL AIRCRAFT MATERIALS FIRE TEST WORKING GROUP MEETING
To Be Held At

Douglas Aircraft Company, Long Beach, California

February 7-8, 1995

TUESDAY, FEBRUARY 7, 1995

8.30-9:00 Opening and Introductions - R. Hill {FAA Technical Center)
9:00-10:30 Presentations and Updates by Task Group Leaders:
#1 Continued Airworthiness - R. Hill (FAA Technical Center)
- Final Report & Recommendations on Continued Compliance
Seat Fire Blocking Layers - R. Hill (FAA Technical Center)
#2 Production Quality Assurance - P. Cahill (FAA Technical Center)
#3 Minor Changes to Qualified Materials - R. Johnson (FAA Technical Center)
#4 Material Systems Renovation & Repair Procedures - T. Marker
(FAA Technical Center)
10:30-10:45 Break
10:45-12:30 Separate Task Group Meetings
#1 Continued Airworthiness - R. Hill
#2 Production Quality Assurance - P. Cahill
#3 Minor Changes to Qualified Materials - R. Johnson
#4 Material Systems Renovation & Repair Procedures - T. Marker
12:30-1:30 Lunch
1:30-2:30 Task Group Discussion/Task Group Leader Reports/Assignments
2:30-3:30 Blanket and Pillow Discussion
3:30-3:45 Break
3:45-5:00 New Topics

WEDNESDAY, FEBRUARY 8, 18385

9:00-10:30 Ongoing Round Robin Testing Updates - R. Johnson (FAA Technical Center)
9:00-10:00 Heat Flux Transducer Update & Discussion
R. Johnson (FAA Technical Center)
10:00-10:15 OSU Standard Material
R. Felder {Schneller, Inc.)
10:15-10:30 Standard Panel Task Group
R. Felder {(Schneller, Inc.)
10:30-10:45 Break
11:00-12:00 Discussion on Aircraft Materials Fire Test Handbook Test Methods
12:00-1:00 Lunch
1:00-3:00 Test Method Videos (OSU/Qil Burner-Seats/Oil Burner-Cargo Liners)
3:00-3:30 Pat Cahill’s Test Videos
3:30-4:00 General Discussion/Closing




P. Cahill
2/7-8/95

-"“.M

FEBRUARY 7-8, 1995

TASK GROUP LEADER MINUTES

TASK GROUP #2- PRODUCTION QUALITY ASSURANCE (Pat Cahill)

The Quality Assurance Task Group was joined by Mr. Layton Walker of the Los Angeles
Aircraft Certification Office. The graup felt that AC 21-31 and ISO 3000 would be
worthwhile quality control references for inclusion in the Handbook. Both documents
provide information and guidance concerning compiiance with certification procedures for
products and parts.

TASK GROUP #3 - MINOR CHANGES TQ QUALIFIED MATERIALS (Richard Johnson)

Those in attendance were:

Robert Stacho
Karen Forest

Don Cardis
Reinhard Felder
Beth McGee

Chuck Story

Ingo Weichert
Richard M. Johnson

There was a discussion on present procedures at various ACO regions. Present desired
procedures would be more compatible in all regions.. A letter of intent was finally drafted
with input from all those present and- an outline accepted. The letter describes practices
used by ACO’s regarding retesting materials that were previously qualified and have been.
changed by color or texture only. -An. analysis and statistical report was g'i\'/.en by Ingo
Weichert (Daimler-Benz Aerospace Airbus), and this format was accepted to be expanded
for support of reduced testing of qualified materials with color/texture change only. This
will be presented to the proper Directorate with the supporting documentation available.
The expanded date is being assembled by Reinhard Felder {Schneller).



GARDON GAGE, R/R
Millivolts @ 3.5 Watts

MED CAL

THERM CAL
HYCAL CAL
NIST CAL

MED CAL
FAA CAL

FAA OSU

Lab/Equipment

I FAA CAL
I FAA CAL
“1FAA CAL

N FAA OSU

Millivolts

T

N

I
N N

A AR

Lo < ™ N

Medthe

rm 81151




GARDON GAGE, R/R
Millivolts @ 3.5 Watts

g%%”ﬁgs\f&&éz{&/&
MINN \
M
z MININE

N
™

™

0 © N N N
N N N




THERM CAL
THERM CAL
FAA CAL
MED CAL
FAA OSU
HYCAL CAL
NIST CAL
FAA CAL

FAA OSU

Lab/Equipment
' FAA CAL
1 FAA CAL

Millivolts @ 3.5 Watts

GARDON GAGE, R/R

T —T
.
.

T
AN \

N

AN
T

Thermogage 5672

O—5



GARDON GAGE, R/R
Millivolts @ 3.5 Watts

Lab/Equipment

| THERM CAL

A FAA CAL
THERM CAL

A FAA CAL
MED CAL

~J FAA OSU
HYCAL CAL
NIST CAL

"AFAA CAL

FAA CAL

FAA OSU

Millivolts

T

\

Thermogage 5671

O~/0



GARDON GAGE, R/R
Millivolts @ 3.5 Watts

Lab/Equipment

— — —

< S <

5222239823
T

X OO0 EFE OO0 Z© G o

O <« <3 < <9 §H <<«

T sz =&

NENE BN ) \

Millivolts

AT

Y
A

NNNNNNN

HYCAL932346



o g,

GARDON GAGE, R/R
Millivolts @ 3.5 Watts

- —l _

O < < <

E O 2 29 02 0z 22
S o< < T <0 55 <O
5 g © O O O Z O O
0383285 z2¢<
ST sEg =8
S N W\

Millivolts

/E

T
AN

. T
-~ ALRTHITHITIN

HYCAL 932345



T. Marker
2/7-8/95

Subgroup 4, Material Systems Renovation and Repair
Meeting Minutes, Summary

Renovation/Refurbishment

In terms of renovation/refurbishment, | proposed a new method by which qualification tests could be run
on an interior panel that has been painted or decorative laminated (fig 1). Most participants seemed
receptive to this format, provided some adjustments could be made. To clanfy this proposal: if an
aircraft interior is type certified to meet 100/100, then it must continue to do so after the refurbishment
procedure; if the aircraft interior is type certified to meet 65/65/200, then it must also continue to do so
after the refurbishment, no exceptions.

The qualification test would involve the build-up of the actual material "system” using the substrate
followed by the dec laminate or paint, whichever the case. This material system would then be required
to pass either the 100/100 test or the 65/65/200 tests, depending on the type certification.

If, for any reason, the actual base panel cannot be obtained for these qualification tests, then the
proposed qualification procedure would allow for the tests to be run on three different “surrogate”
substrates of the same construction as the original (i.e. honeycomb, crush core, thermoplastic etc). The
actual numbers would be determined by a simple calculation method. For example, let's take the case of
an airline who wishes to install a decorative laminate over their honeycomb sidewall panels in a 100/100
type certified aircraft. The original sidewall panels produced a HR Total of 70, and. a HR peak of 75, but
are no longer being produced, and the airiine has no spare paneis. The decorative laminate would then
have to be tested over three surrogate honeycomb type panels for qualification. The surrogates used in
these tests must be within plus or minus 10 units of the 70/75. The qualification tests might procede as
follows:

surrogate panel 1: 65/65, surrogate panel 1 with dec lam: 70/70
surrogate panel 2: 70/70, surrogate panei 2 with dec lam: 80/80
surrogate panel 3: 75/75, surrogate panel 3 with dec lam: 90/90

In this particular example, the worst increase due to the installation of this decorative laminate was on
surrogate number 3, which resulted in an increase of 15/15. In order to obtain a final number that takes
into account for the synergistic effects of the materials, a safety factor of 5/5 is added, for a grand total
of 20/20. This 20/20 would be added to the original 70/75 to produce a final number of 90/95, which is
less than 100/100, so it is an acceptable refurbishment prcedure. The qualification procedure would
have to be repeated if the decorative is to be used on any other types of interior paneis, for example
crush cores or thermoplastics.

This refurbishment procedure would be applicable only when the original substrates cannot be obtained,
but the original O.S.U. data is available. This procedure would not be applicable if the original panels are
so old that they lack any O.S.U. test data, since there is no possibility of these panels passing the
1007100 test anyway. In terms of smoke testing, the finished material system would have to pass the
200 D, over all of the surrogates (if the type certificate is 65/65/200).

Comments/Discussion

The first item discussed surrounded the proposed use of three surrogate panels for qualification testing.
According to one group member, there are currently only fwo types of crush core paneis availabie: one
using glass construction, the other using graphite construction. It will be recommended that any
surrogate testing using crush core panels will involve the use of both the glass and graphite panels, and
probably an additional glass and graphite panel which uses a different curing process, for example.

The next item that was discussed involved the difficulty in obtaining the original base panel O.S.U.
numbers required to proceed with the above mentioned qualification procedure. It seems logical that if



an operator wishes to refurbish his interior and is having difficulty obtaining this data, that he would be
able to apply enough pressure on the manufacturer to produce it. To help out, a group member has
proposed to develop a data base which would be usable and obtainable by the airlines who are in this
predicament. The data base wouid provide the base panel O.S.U. rate of heat release numbers for a
variety of aircraft type (it might be useful to have the data tabulated according to aircraft serial number).

Another item that was discussed with the proposed qualification method was the safety factor. | will be
contacting various working group participants to try to obtain some data which reflects how much scatter
is typical when decoratives or paints are used. From this, the proposed safety factor (5/5) could be
adjusted accordingly. In any event, an operator who backs up his claim with data is in a better position
than the operator who is giving his best guess when it comes to certifying a particular refurbishment. For
example, some operators active in the working group have displayed data on numerous tests performed
on the various interior systems. If these operators feel that the safety factor can be reduced to 3/3 or
less during this type of qualification procedure, and have sufficient data to suport this trend, then they will
most likely be permitted to do so.

Some operators who participated in the sub-group meetings discussed other problems with the above
proposed qualification method. In particular, these operators discussed how their 65/65/200 type
certified interiors are already very close to the 65/65 limit. They expressed their concern over not being
able to meet the proposed criteria in the event that they wish to refurbish their interior, since some of
their aircraft's interior sidewall panels cannot be "stripped” of the original decorative laminate (Boeing
manufactured panels cannot be stripped of their decoratives, since they are bonded using a two-part
thermoset adhesive; Airbus manufactured panels are strippable from the PSU down, and Douglas panels
are completely strippable). In many cases, the operators claim that an additional decorative,
piggybacked over the existing one, or painting of these panels is their only option for refurbishing. Either
of these two options is likely to raise the numbers above the 65/65 limit, with the operators already
hesitant at piggybacking since it adds weight. The only other option the operator has if his interior is
showing signs of wear is to replace the panels with new ones, supplied by the airframe manufacturer,
which could prove to be a rather costly approach, claim the operators. Additionally, the operators
expressed their displeasure that by replacing the worn panels with new ones, the colors don't match up
exactly due to the ultra-violet degrading of the surface of the original panels.

One operator proposed that the refurbished interiors could be qualified on a percentage basis (j.e. if the
average surface area of all the panels does not exceed 65/65, then some areas could be allowed to be
over 65/65, provided they don't exceed 70/70 or 75/75, for example). This would make for a very
complicated qualification procedure, however, since the actual surface area of the panels which exceed
65/65 would have to be calculated, etc.

Repair

The discussion and recommendations pertaining to the repair and patching of cargo compartment liners
is complete. The subgroup recommended several test criteria for qualifying a cargo liner patch, in
addition to the current criteria of bumthrough resistance and patch adhesion. These additional criteria
were based on technical information obtained during previous group sessions.

The issues surrounding repair have focused primarily on the use of fillers for making repairs to interior
sidewall and ceiling panels, as well as stowage bin doors. Fillers are available in a variety of
consistensies, each airmed at performing a specific function. Spray fillers may be used for minor surface
imperfections such as scratches, whereas a brush filler may be used for deeper gouges or chips.
Extensive damage would be repaired using a spatula or putty type filler. There are currently no
regulations govermning the use of fillers, and it has become evident that quick action is necessary since
many of the fillers that are currently in use are somewhat flammable. Presently, fillers are permitted for
use on any non-O.S.U. aircraft interior, to any extent. The fillers are, in actuality, being used in both
100/100 and 65/65/200 type certified interiors because there are no regulations goveming them. it is
contradictory to implement numerous cabin flammability standards which govern interior material use,
and at the same time permit the widespread use of these more flammable filling materials.



In order to qualify a filler for use in an aircraft cabin, there are currently two possible solutions. The first
solution is actually a two-part test involving a spray and brush filler test and then a separate spatula filler
test. In the spray/brush filler test, a 6" by 6" substrate (identical to the type it is to be used on in service)
would be coated with a representative thickness of each, and tested in the O.S.U. chamber where it
would have to pass either 100/100 or 65/65/200, depending on the type certification of the aircraft.
During the spatula filler test, a 6" by 6" layer of the material would be tested in the O.S.U. in a special
sample holder. The thickness of the filler would have to reflect what would likely be used in service.
This is critical, since testing has shown that the thickness of the filler will dictate the heat release rate
produced. The pass/fail criteria would be based on the best available materials, thereby eliminating the
less than desirable materials.

The other solution would be to test the fillers as they would actually be in service, or as part of a material
system. A typical test specimen would likely involve the base substrate, a representative thickness of
spatuta filler, brush filler, and spray filler, followed by the decorative laminate or paint. The entire system
would have to pass either the 100/100 or 65/65/200, depending on the type certification. The only
problem with this type of test is that a fairly flammable filler could probably pass the 100/100 test, and
maybe even the 65/65/200 if the spray filler or topcoat of paint used over the spatula filler is very flame
retardent. The test could be a vehicle to get less than desirable materials into the cabin that may not be
used in the same manner that they are tested (e.g. large quantities/surface areas of spatula filler covered
by a decorative only).

The results of the filier only tests conducted at the Tech Center in January were discussed. The test
methods which utilized various diameter holes did not produce resuits that would appropriately rank the
materials, for various reasons. To begin with, the heat sink effect was too dominant when using a small,
centralized hole in a stainless steel plate because the surrounding surface area of steel was too great.
This caused a dramatic and steady decrease in the total heat release rate, overriding any contribution
made by the bumming of the filler. The total (net) heat release rate was actually less than zero during
many of the tests. The other problem with a small, centralized hole in a steel plate is that the pilot flame
does not impinge on the filler; the filler is thereby exposed to the radiant heat source only. It was evident
that the only method of filler testing that would produce results differentiating the various materials
(ranking) would be some type of 6" by 6" sample holder which could eliminate the heat sink effect and
the pilot flame problem.

Comments/Discussion

One group member expressed concemn over adopting the filler system test method. He felt that by using
this method, a greater amount of certification testing would result because a system test would
presumably have to be run for each cabin material that the filler would be intended for use on.
Coversely, by adopting the filler only test method where spray/brush and spatula fillers are isolated,
these materials could be used universally throughout the cabin once they meet the pass/fail criteria (this
is only partially true, since the proposed spray/brush filler tests would still have to be tested over the
actual substrate, or representative surrogates, which would involve as much testing as would be required
in the filler system approach).

| have discussed the filler issues with representatives from the Aircraft Certification Office (Seattle), and
they have suggested a two-tiered approach. The first step would involve a questionaire distributed to
the group participants on the issue of the filler system test. The questionaire would likely have two or
three possible methods for running the system test (e.g. substrate/.125" spatula filler/brush filler/etc. or
substrate/.250" spatula filler/brush filler/etc.) The respondents would be asked for their choice and some
reasoning for it. The second step would involve the on-going development of a filier only test, as a
group task. The issues would involve the thickness of the spatula filler test, the possibility of various
thickness spatula filler tests, what type of spray/brush filler test, could the spray/brush fillers be qualified
over aluminum substrate, etc. Anyone interested in being included in the filler questionaire (besides the
subgroup participants) should contact me by fax at (609) 485-5580 or phone (609) 485-6469.
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STANDARD PANEL
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AIRESCO PANEL
February, 1995

SET 1 SET 2 COMBINED
Ave Total  AvePeak | Ave Total  AvePeak || Ave Total  Ave Peak
LAB A: 29.70 58.76 29.69 59.25 29.69 59.00
LAB B: 17.80 51.80 18.90 52.60 18.35 52.20
LAB C: 23.53 66.96 23.93 64.50 23.73 65.73
LAB D: 23.00 64.00 23.00 65.00 23.00 64.50
" LABE: 27.76 76.81 25.24 75.37 26.50 76.09
LAB F: 22.82 61.16 24.90 61.59 23.86 61.38
MEAN: 24.10 63.25 24.28 63.05 24.19 63.15
STD.
DEV: 3.82 7.68 3.19 6.87 3.45 7.26
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SCHNELLER STANDARD CORE
February, 1995

SET 1 SET 2 COMBINED
Ave Total  AvePeak | Ave Total  Ave Peak( Ave Total = Ave Peak
LAB A: 43.72 53.46 43.71 53.80 43.71 53.63
LAB B: 29.10 54.50 33.10 55.00 31.10 54.75
LABC: 34.70 56.50 33.60 57.10 34.15 56.80
LABD: 30.00 51.00 31.00 47.00 30.50 49.00
LABE: 39.42 56.07 35.44 53.86 37.43 55.96
LAB F: 36.66 45.47 36.12 46.15 36.39 45.81
MEAN: 35.60 52.83 35.50 52.48 35.55 52.66
STD.
DEV: 5.10 3.76 4.03 4.30 4.44 3.95
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AIRESCO PANEL
February, 1995

Set 1 Peak Set 2 Peak Set 1 Total Set 2 Total
LAB A: u 58.76 59.25 29.70 29.69
LAB B: 51.80 52.60 17.80 18.90
LABC: 66.96 64.50 23.53 23.93
LAB D: 64.00 65.00 23.00 23.00
LABE: 76.81 75.37 27.76 25.24
LABF: 61.16 61.59 22.82 24.90
MEAN: 63.25 63.05 24.10 24.28
STD.
DEV: 7.68 6.87 3.82 3.19
OVERALL
PEAK | TOTAL

MEAN: 63.15 24.19

STD DEV: 7.00 3.38
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SCHNELLER STANDARD CORE
February, 1995

Set 1 Peak Set 2 Peak Set 1 Total Set 2 Total
LAB A: I 53.46 53.80 43.72 43.71
LAB B: 54.50 55.00 29.10 33.10
LABC: 56.50 57.10 34.70 33.60
LAB D: 51.00 47.00 30.00 31.00
LABE: 56.07 55.86 39.42 35.44
LABF: 45.47 46.15 36.66 36.12
MEAN: 52.83 52.48 35.60 35.50
STD.

DEV: 3.76 4.30 5.10 4.03
OVERALL

PEAK TOTAL
MEAN: 52.66 35.54
STD DEV: 3.88 4.42
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Set A:

Set B:

Set C:

Set D:

0O.S.U. ROUND ROBIN

"DATA SHEET"
LAB A

Run # KW/msq, KW min/m sq.
AIRSCO PANEL
Run 1 51.76 26.38
Run 2 62.65 30.85
Run 3 61.86 31.87
Average 58.76 29.70
AIRSCO PANEL
Run 1 58.84 30.10
Run 2 57.90 28.01
Run 3 61.02 30.96
Average 59.25 29.69
SCHNELLER STANDARD CORE
Run 1 54.20 45.45
Run 2 53.91 44 36
Run 3 52.26 41.34
Average 53.46 43.72
SCHNELLER STANDARD CORE
Run 1 55.25 44 .47
Run 2 51.79 42.70
Run 3 5438 43.96
Average 53.80 43.71



Set A:

Set B:

Set C:

Set D:

0O.S.U. ROUND ROBIN

"DATA SHEET"
LABB

Run # KW/m sq. KW min/m sq.
AIRSCO PANEL
Run 1 54.30 19.70
Run 2 52.20 21.70
Run 3 48.80 12.10
Average 51.80 17.80
AIRSCO PANEL
Run 1 50.40 12.50
Run 2 53.70 18.40
Run 3 53.60 25.90
Average 52.60 18.90
SCHNELLER STANDARD CORE
Run 1 49.80 26.90
Run 2 54.40 28.60
Run 3 59.30 31.80
Average 54.50 29.10
SCHNELLER STANDARD CORE
Run 1 54 .40 30.40
Run 2 55.70 36.80
Run 3 54.80 32.10
Average 55.00 33.10



Set A:

Set B:

Set C:

Set D:

0O.S.U. ROUND ROBIN

"DATA SHEET"
LABC

Run # KW/m sq. _ KW min/m sq.
AIRSCO PANEL
Run 1 71.40 16.40
Run 2 64.20 27.10
Run 3 65.30 27.10
Average 66.96 23.53
AIRSCO PANEL
Run 1 65.80 26.10
Run 2 62.90 24.10
Run 3 64.80 21.60
Average 64.50 23.93
SCHNELLER STANDARD CORE
Run 1 54.10 29.80
Run 2 58.20 40.20
Run 3 57.30 34.20
Average 56.50 34,70
SCHNELLER STANDARD CORE
Run 1 61.80 39.30
Run 2 52.60 26.90
Run 3 56.90 34.70

33.60

Average 57.10



0.S.U. ROUND ROBIN

"DATA SHEET"
LABD

Run # KW/m sq. KW min/m sq.
Set A: AIRSCO PANEL

Run 1 65.00 24.00

Run 2 63.00 21.00

Run 3 65.00 23.00

Average 64.00 23.00
Set B: AIRSCO PANEL

Run 1 63.00 22.00

Run 2 63.00 21.00

Run 3 68.00 26.00

Average 65.00 23.00
Set C: SCHNELLER STANDARD CORE

Run 1 60.00 34.00

Run 2 45.00 31.00

Run 3 47.00 26.00

Average 51.00 30.00
Set D: SCHNELLER STANDARD CORE

Run 1 43.00 32.00

Run 2 43.00 24.00

Run 3 54.00 37.00

Average 47.00 31.00



Set A:

Set B:

Set C:

Set D:

O.S.U. ROUND ROBIN

"DATA SHEET"
LABE

Run # KW/m sq. KW min/m sq.
AIRSCO PANEL
Run 1 74.56 23.13
Run 2 78.07 26.73
Run 3 77.02 33.43
Average 76.81 27.76
AIRSCO PANEL
Run 1 73.32 24.80
Run 2 77.64 25.03
Run 3 75.17 25.10
Average 75.37 25.24
SCHNELLER STANDARD CORE
Run 1 50.52 34.05
Run 2 62.85 42.77
Run 3 54.84 41.44
Average 56.07 39.42
SCHNELLER STANDARD CORE
Run 1 53.61 36.21
Run 2 63.46 36.54
Run 3 50.52 33.59
Average 55.86 35.44



0.S.U. ROUND ROBIN

"DATA SHEET"
LABF
# A\ In/m

Set A: AIRSCO PANEL

Run1 62.95 24.12

Run 2 58.75 21.68

Run 3 60.14 18.23

Run 4 62.81 27.27

Average 61.16 22.82
Set B: AIRSCO PANEL

Run 1 61.68 27.21

Run 2 62.77 25.65

Run 3 64.70 26.68

Run 4 57.23 20.06

Average 61.59 24.90
Set C: SCHNELLER STANDARD CORE

Run 1 43.56 35.90

Run 2 45.29 33.86

Run 3 45.34 37.58

Run 4 47.71 39.29

Average 45.47 36.66
Set D: SCHNELLER STANDARD CORE

Run 1 46.38 31.53

Run 2 47.00 37.23

Run 3 46.64 39.83

Run 4 44.57 35.91

Average 46.15 36.12
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IV=SERVICE SFAT TALLIES

Seat Construction Breakdown by Airport

ACY

Total seats examined:| 109
PBl blends :| 48| 44
Keviar/Nomex blends : 11] 10.1
FR foams : 9] 8.26

Other :| 41| 37.6 100

EWR

Total seats examined:| 37
PBI blends : 19| 51.4
Kevlar/Nomex blends : 18| 48.6
FR foams : 0 0

Other : 0 0 100

SWF

Total seats examined:| 30
PBI blends : 21 70

Kevlar/Nomex blends : 9] 30
FR foams : 0 0
Other : 0 0 100
|TOTALS |

Total seats examined:| 176
PBI! blends : 88 50
Kevlar/Nomex blends : 38| 21.6
FR foams : 9] 5.11

Other : 41] 23.3 100

Seats Examined by Aircraft Type
Shorts 360 30
ATR 42 16
EMB 120RT 25
Subtotal 71
DC 9/MD 80 83
B727 10
B737 6
A300 6
Subtotal 105
| TOTAL 176 |
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