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Development of Flammability Test for Magnesium Components
Located in Inaccessible Areas (Update)
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3- by 6-inch Thin Magnesium Sample
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Initial piloted ignition
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Development of Flammability Test for Magnesium Components
Located in Inaccessible Areas (Update)

« 125 tests completed using radiant panel apparatus
« 3- by 6-inch sample size

« 2-minute piloted ignition, 4-minute total exposure

* 0.025-inch and 0.050-inch thickness samples tested

« Various shapes and sizes of sample holders tested
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0.025-Inch Thickness (2-Minute Pilot, 4-Minute Exposure, 78 Tests)
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Problem: Machined Samples Do Not Lay Flat
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Machined Sample Manually Manipulated
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Manipulated Machined Sample Still Not Flat
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Shims Used to Raise Sample
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Perimeter-Style Sample Holder
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Perimeter-Style Sample Holder
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Non-Conductive Perimeter-Style Sample Holder
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Non-Conductive Perimeter-Style Sample Holder
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Low-Contact-Area Sample Holder, 4 Posts
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Low-Contact-Area Sample Holder, 4 Posts
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Low-Contact-Area Sample Holder, 4 Posts
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Low-Contact-Area Sample Holder Test
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Test Result, Low-Contact-Area Sample Holder

.
i
.

v

i N e P

REge

AR TS,
\ R

SRR R

i 4 .“.‘..
i ¥
i A W
w
VoA

Development of a Flammability Tests for Magnesium

Federal Aviation
March 7, 2017

Administration 20 of 38




Low-Contact-Area Sample Holder, 6 Posts
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Test Result, Low-Contact-Area Sample Holder, 6 Posts
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Modified Perimeter Sample Holder
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Modified Perimeter Sample Holder

Development of a Flammability Tests for Magnesium R ’. Federal Aviation
March 7, 2017 ¢ Administration




Truncated Perimeter Sample Holder
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Truncated Perimeter Sample Holder
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Truncated Perimeter Sample Holder
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Truncated Perimeter Sample Holder

Development of a Flammability Tests for Magnesium %\ Federal Aviation
March 7, 2017 ¢ Administration




0.025-Inch Thickness, Various Sample Holders
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Weight Loss (%) of 0.025-Inch Thickness, Various Sample Holders
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Wrap-Up, Summary, Future Work

Finalize test parameters and pass/fail criteria for magnesium alloy components

located in inaccessible areas:

« Radiant Panel Apparatus, 3- by 6-inch sample size, 0.025-inch thickness

» No ignition before 60 seconds (proposed)

« Maximum weight loss of 30% (proposed)

« Continue investigation of sample holder needed to prevent curling or lifting

« Experiment with duration of ignition (increase from 120 sec to 180 sec)
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Questions?
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Chapter 25 Update

25.4.6 Sample Coatings

If a finish coating, anodizing, or other standard aerospace grade surface treatment is used on the magnesium
alloy in service, it is sufficient to test the coated materials using the 12-second vertical Bunsen burner test
method described in Chapter 1 of the Materials Fire Test Handbook (Vertical Bunsen Burner Test for Cabin and
Cargo Compartment Materials). Vertical Bunsen burner test samples must be fabricated with the coating
applied to the magnesium alloy substrate that it will be used on in service, using the production process. The
test must be conducted using a substrate thickness representative of the thinnest cross section of the in-service
component. If the coating/substrate passes in this thickness (critical test configuration), the coating can be
applied to any thicker in-service components of the identical magnesium alloy material without additional
testing. Any in-service components having thinner cross sections will require additional vertical Bunsen burner
substantiation using that coating/substrate thickness.
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Development of Advisory Circular
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Potential Advisory Circular Topics

An AC on magnesium use may include some of the following:
« Purpose

« Applicability

« Definitions

* Related documents

« Background

* Requirements of 25.853

« Compliance with 25.853

« Magnesium alloy flammability tests

* Measuring the weight of molten/re-solidified parts
» Determining self-extinguishment

« Test data collection

» Pass/fail criteria

« Engineering evaluation
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The Use of Magnesium Alloy in Cabin Areas

What is the appropriate method of test?

Use in 5 primary Use in other non-primary Use in other
seat components seat components cabin components

Oil Burner « Ol Burner «
SAV ratio req ¢

Accessible Accessible Inaccessible
Below seat height | | Above seat height
oil Bumer ¥ Oil Burner 7 Ignition/Self

SAV ratio req « SAV ratio req 7 Extinguishment
Run full-scale test 2
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Magnesium Alloys Application in Aircraft Seat and Cabin Interiors — Installation Compliance & Approval Process

Magnesium alloy
Applications in Alrcratt
PassengerCrew Seat
and Cabin Imteriors

Ferform Surfsce Arss
to Volume [S8V]
Ratio Anabysis

STOP! Anakyse the
design/requirements

Solid Component 5 20

Hollow compoment < 40

Perfiorm sl other
testing and prepare

documentation to

- met TS0 Standards
11 ;g ;

e ra .Y
Imtorm your ACD of ‘Coordinate with your
Intent and Frepare * 5 suthority on
T30 Application . project & test plans )
(o ——
Inform your intent to Coordinate with DEM
Aircraft DEM and and Reguistor Agency on B
* Frepare for 5C planned aircraft '[ R S ]
mpplication with mcdel Type for
FaAEASA Installation Certification
Legend/Acronym Definitions:
(} = Dwecision TS0 =¥ Technical Standard Order TODS =& Type Certificate Datn Shest EASA =% European Aviation Safety Azency
FAA =¥ Federnl Avistion Administration [USA] ET50 =¥ Electronic Tech STD Order [EASA]) OEM =¥ Original Equipment Manufacturer 5C =¥ Special Condition
Imiporrtant Mote: This is mat Regulatary Guidance and should mot be used in-B=u of one. This is on Iy far informistion :hurir5 purpases and not intended for any regulatory appraval nin:l.":-Jp:lurt. Imiage Courtesy: M ultizhke.
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Discussion Items for Task Group

Discuss appropriate test method for magnesium alloy components located in
Inaccessible areas. Discuss recent testing conducted on thin samples in the
radiant panel apparatus. What is impact of increasing ignition duration? What
Is the impact of the various sample holders on the test results. Select test and

begin to finalize pass/fail criteria.

Discuss the key elements that need to be included in an Advisory Circular. For

example, the appropriate method of test for each application.

Discuss the draft flowchart detailing the processes required in the certification of

aircraft containing magnesium components in the passenger cabin.
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