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RATIONALE

This SAE Aerospace Information Report (AIR) is offered to support the use of magnesium alloys in aircraft seat
applications by removal of the restrictive paragraph in AS8049B, paragraph 3.3.3, ‘magnesium alloys shall not be used.’
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1. SCOPE

This document provides informational background, rationale and a technical case to allow consideration of the removal of
the magnesium alloy restriction in aircraft seat construction as contained in AS8049B. The foundation of this argument is
flammability characterization work performed by the FAA at the William J. Hughes Technical Center (FAATC), Fire Safety
Branch in Atlantic City, New Jersey, USA. The rationale and detailed testing results are presented along with flammability
reports that have concluded that the use of specific types of magnesium alloys in aircraft seat construction does not
increase the hazard level potential in the passenger cabin in a post-crash fire scenario. Further, the FAA has developed a
lab scale test method, reference DOT/FAA/TC-13/52, to be used as a certification test, or method of compliance (MOC) to
allow acceptability of the use of magnesium in the governing TSO-C127 and TSO-C39C.

Other flammability studies are also cited in the AIR document to substantiate the FAA findings.

2. APPLICABLE DOCUMENTS

The following publications form a part of this document to the extent specified herein. The latestissue of SAE publications
shall apply. The applicaljle issue of other publications shall be the issue in effect on the date\of the purchase order. In the
event of conflict between the text of this document and references cited herein, theytext |of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption
has been obtained.

2.1 SAE Publications

Available from SAE Intgrnational, 400 Commonwealth Drive, Warrendale,; PA 15096-0001, T¢l: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.Sae.org.

AS8049B Performance Standard for Seats in Civil Rotorcraft, Transport Aircraft, and Genenral Aviation Aircraft
2.2 Code of Federal Regulations (CFR) Publications

Available electronically ffom FAA Regulatory and Guidance Library, http://rgl.faa.gov/Requlatory] and Guidance Library/
rgqWebcomponents.nsf/HomeFrame?OpenFrameSet

Code of Federal Regulations 14 CFR Partt23 Airworthiness Standards: Normal, Utility, and Acrobatic Category
Airplanes

Code of Federal Regulations 14 CERPart 25 Airworthiness Standards: Transport Category Alrplanes

Code of Federal Regulaons 14 CFR Part 27 Airworthiness Standards: Normal Category Rotgrcraft

Code of Federal Regulations~>v14 CFR Part 29 Airworthiness Standards: Transport Category Rptorcraft

2.3 Department of Transportation, Technical Standard Order (I SO) Publications

Available electronically from FAA Regulatory and Guidance Library, http://rgl.faa.gov/Requlatory and Guidance Library/
rgWebcomponents.nsf/HomeFrame?OpenFrameSet

TSO-C127a Rotorcraft, Transport Airplane and Normal and Utility Airplane Seating Systems

TSO-C39c 9g Transport Airplane Seats Certified by Static Testing
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2.4 FAA Publications

Available from the Federal Aviation Administration, William J. Hughes Technical Center, ANG-E21, Atlantic City
International Airport, NJ 08405 http://www.fire.tc.faa.gov/cabin.stm

Position Statement

Position Statement

Minutes

Use of Magnesium in Airplane Cabins—Updated 10/07 (cited in this document)
Use of Magnesium in Airplane Cabins—Updated 8/12 (cited in this document)

International Aircraft Materials Fire Test Working Group, June 19-20, 2013 Possible Process for

Certifying the Use of Magnesium in Seat Frame Construction (i.e., Application for Special
Conditions)

DOT/FAA/AR-00/12

Aircraft

Materials Fire Test

DQI/EAA/AR-11/3 F\mluating the Flnmmahiliry of Various I\/Iagnpqium A

Handbook http://www.fire.tc.faa.gov/handbook.stm
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Report D4
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2.5 The Mineral, Meta
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Paper Magnes

d Full-Scale Aircraft Fire Tests http://www.fire.tc.faa.gov/pdf/AR11-18p
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s & Materials Society (TMS) Publications
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Magnesium alloys are c

irrently not allowed in aircraft seat construction. The magnesium ban i

5 contained in AS8049B,

under the paragraph 3.

Materials and Workmanship Requirements, paragraph 3.3.3: Magnesium alloys shall not be

used. The certification requirements for aircraft seats are contained in the DOT/FAA TSO-C127 and TSO-C39 that makes
extensive reference to AS8049 and invokes specific sections including the aforementioned 3.3.3.

Magnesium alloys have been used in the aerospace industry in many applications external to the passenger cabin. These
include helicopter transmission housings, gas turbine engine frames, sumps, power take off transmission housings,
constant speed drive, integrated drive, generator housings and various other power converting applications. Magnesium
alloys are 2/3 the mass relative to aluminum alloys and pose an unprecedented opportunity for weight reduction.
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However, the weight reduction possibilities of magnesium in passenger aircraft cabin interiors has been precluded due to
concerns with flammability and the possible impact on passenger safety. The magnesium ban does not extend to the
cockpit area where it is regularly used for flight control components such as steering yokes, control columns and rudder
pedals. The aircraft interior industry is now challenged to provide light weight products and mass reduction savings in
order to improve fuel consumption efficiency and reduced CO, emissions. In this environment and considering the proven
performance of magnesium alloys in other transportation industries, the magnesium restrictive standards must be
reviewed. Flammability characteristics of magnesium alloys are now being characterized to determine where the material
can safely be used without increased risk to the passenger.

Industry has approached the governing groups responsible for the restrictions expressing a desire to use the metal in
various seat and other passenger cabin applications. The magnesium prohibiting statement of AS8049 was reportedly
included as a result of concerns over flammability. However, there is no record of the evidence on which this conclusion
was based. The flammability issue is the subject of extensive studies by the FAA. Flammaubility testing results have shown
that the perceived threat of increased fire ignition and propagation are far less than originally feared.

3.2 Justification for thg use of Magnesium Alloys in Aircraft Seats
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craft Materials Fire Test

Working Group (IAMFTWG), which meets three times a year for the purpose of notification and negotiation of policies,
regulations, test methods and certification of materials and components from a flammability standpoint.

FAA Transport Airplane Directorate (ANM-100) governs transport airplane regulations and FAATC activities 14 CFR

Part 25.

FAA Small Plane Directorate (ACE-100) governs 14 CFR Part 23

FAA Rotorcraft Directorate (ASW-100) governs 14 CFR Parts 27 & 29

FAA Aircraft Engineering Division (AIR-120) governs TSO-C127 and TSO-C39

! Magnesium alloys do not have the same mechanical properties as corresponding aluminum alloys so we will not use the
theoretical 30% weight savings volume/volume and assume a conservative 20% weight savings for a seat engineered for
magnesium.
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3.3.1 FAATC

The FAA Transport Airplane Directorate (TAD) requested that the FAATC establish a Task Group to investigate
magnesium in aircraft cabins, which was to be made up of industry and FAATC persons. The activity has been limited to
the consideration of magnesium use in aircraft seats before any other cabin applications of magnesium use would be
considered. Potential hazards were identified in both post-crash and inflight fire situations. The Task Group requested that
the FAATC perform preliminary testing of magnesium alloy bars, using the oil burner, to establish an initial understanding
of flammability characteristics and to develop a baseline for potential future testing. Preliminary testing is described in 3.4.

Preliminary test results were encouraging to the extent that in January 2008 the FAATC recommended full-scale testing
for a more comprehensive understanding of magnesium alloy performance in an actual aircraft fire situation.

A program was established to conduct a full-scale test of aluminum structure seats to establish baseline data. This
baseline data will be used for comparison to later magnesium alloy seat structure full-scale tests. Selection of magnesium

alloys for full-scale testing was based on prelimina ing establishing a poor performing a
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3.3.3 DOT/FAA

The general use of magnesium or magnesium alloys in passenger cabins is discussed on the FAA Fire Safety Branch’s
website. The FAA has a position statement that expresses their concerns as follows:

Following the full-scale {esting performed and initial development of.@’ laboratory scale test the)
was updated in August 2

Use of Magnesium in Airplane Cabins—Updated 10/07

The FAA has had several recent inquiries regarding the use of magnesium in airplane cabins.
Specifically, magnesium alloys have been suggested as substitute for aluminum alloys in seat structure,
as well as other applications, due to the potential for weight savings.

The FAA’s central concern regarding the use of magnesium in the cabin is flammability. The current
regulations do not address the potential for a flammable metal to be used in large quantities in the cabin.
Therefore, if such a material were introduced to the cabin, the FAA would have to be convinced that the
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The use of magnesium is still the subject of a task group of the International Aircraft Materials Fire Test
Working Group. Depending on the outcome of the task group’s work, the FAA may entertain requests for
approval using the special condition process.

FAA position statement
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