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FABRICS FOR FIRE RESISTANT
PASSENGER SEATS IN AIRCRAFT

Giuliana C. Tesoro
Massachusetts Institute of Technology

The essential elements of the problem and of approaches to improved fire
resistance in aircraft seats are briefly reviewed. In the context of
performance requirements and availability of materials, delay in the
ignition of upholstery fabric by a small source may be considered a
realistic objective. Results of experimental studies on the thermal
response of fabrics and fabric/foam combinations suggest significant
conclusions regarding (a) the ignition behavior of a commercial 90/10
wool/nylon upholstery fabric relative to fabrics made from thermally
stable polymers; (b) the role of the foam backing; (c) the behavior of
seams. These results, coupled with data from other sources, also confirm
the importance of materials' interactions in multicomponent assemblies,
and the need for system testing prior to materials' selection. The use
of an interliner or thermal barrier between upholstery fabric and foam is
a promising and viable approach to improved fire resistance of the seat
assembly, but experimental evaluation of specific combinations of
materials or systems is an essential part of the selection process.
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UPHOLSTERY FABRICS - (ExampLES)

ApeEQuUATE FLAME ResisTtance [FAR 25.853(B)13

OxYGEN
TENSILE ToxiciTy INDEX
WEIGH STRENGTH SMOKE OF RANGE
MANU- FIBER L1GHT LB/ IN GENERA- | COMBUSTION RE;ORTED
FACTURER | ComposiTion | CoLors | Fastness| 02/vyp“ | warp TION | PRODUCTS (4071
AMERICAN 50/50 Kynor/, Few - 10.0 - - MoDERATE 29-32
KynoL ARAMID
oLLINS & | 1007% No SEVERA Poor 12.2 170 Low ODERATE 26-29
I KMAN 90610 wggf/ Many - Goop 14.5 1%9 MopERATE HiGH -
& lUOoLﬁsLON MaNY Goop 22.0 400 Low HigH -
gRINOKA- 90/10 Woor/ | Many Goobp 14.5 130 MopeERATE| HiGH -
VIATION NyLon
ABRICS
SaLes INc
JP STTVENS 1007 Mop- Many Goop 6.5 - - HiGH 28-30
& Co INc ACRYLIC
CELANESE 1007 PBI GoLp Poor 4,5 - Low |Low 38-43
IBERS STABI- (NATURAL) :
ARKETING { LIZED GREEN
Co. SPIGMENTED)
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MAXIMUM MEASURED HEAT FLUX
LEVELS FROM VARIOUS SOURCES*

Maximum FrLux
SOURCE w/cme

Hot PraTe (0.8 kw)
HoT PLATE (2.6 kw)
K1TcHEN GAs RANGE

Kenmore 119.15031 b
~ Kenmore 71731 6
MATCH 5.4
LIGHTER 5.8
CANDLE /.8
METHANE FLAME MICROBURNER 15-16

*P, DURBETAKI ET A#. THIRD ANNUAL REPORT TO THE
NATIONAL SCIENCﬁ OUNBAEISN EB gEORGIA NSTITUTE
oF TeEcHNoLoGgY., NTIS-PB-242-740/AS.
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Schematic Diagram of the Experimental Apparatus
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(1) Three 3/32" threaded rods and nuts.

(2) Ellipsoidal Reflector #4085-A, Research Inc.,
Minneapolis, Minnesota.

(3) Quartz light bulb, 500 Watts, General Electric
#Q500CL/DC.

(4) Bulb socket.
(5) Transite spacer.

(6) 1/8" aluminum plate.
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Table 1
. * [ (3
Fabric Description Supplier
Wool-nylon R76423 Sun-Eclipse Blue/Red; UOP Corporation,

(state~of~-the=-art)

PBI
(experimental)

KYNOL
(experimental)

Cotton
(reference)

Foam

Urethane
(state-of-the-art)

Neoprene

ST7427-115, Color 73/3252;
90% wool/10% nylon

$40-90/0-1; 5 oz/yd?

$7979; 10.7 oz/yd?

White, 2.6 oz/yd?

4" thick UU-44 (FR)
urethane foam, 1.9 1lb/ft?

RP medium, 2" thick,
7.4 lb/ft3

*
NOTE:

Aerospace Div.,
Bantam, Conn.

Celanese Research
Corporation
Summit, New Jersey

Collins and Aikman
Corporation,
New York, N.Y.

N/A

UOP Corporation,
Aerospace Div.,
Bantam, Conn.

Toyad Corporation,
Latrobe, Penna.

Among the fabrics tested, only the wool/nylon was an

upholstery fabric with regard to construction (yarnm,

weave, weight, etc.) and color.

This fact must be

considered in interpreting the results of the com-
parative evaluation.
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Time to Ignition, FABRICS/FOAM
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RESPONSE OF SEAMED FABRIC TO RADIATIVE HEATING
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SMOLDERING OF UPHOLSTERY COVERED FLEXIBLE

PU FOAMS AT ATMOSPHERIC CONDITIONS**

WEIGHT oF CoTToN PU Foam* ‘
UPHOLSTERY FABRIC : A B C
0.07 G/CM2 SUSTAINED SUSTAINED SUSTAINED
SMOLDERING | SMOLDERING | SMOLDERING
0.03 G/CM2 " SUSTAINED TRANSITION TO
SMOLDERING | EXTINGUISHMENT
BARE BLock " TRANSITION | TRANSITION TO
TO EXTIN- EXTINGUISHMENT
GUISHMENT

*FoAM BLOCK: 5 x 12 x 45cMm {CIGARETTE INITIATION)

**T, Y, TooNG ET AL.

FINAL REPORT TO THE PRrRODUCT RESEARCH
CoMMITTEE BY MASSACHUSETTS INSTITUTE OF TECHNOLOGY -
JANUARY L978 - RP-76-U-3.
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SMOKE EMISSION OF
AIRCRAFT SEAT MATERIALS*

Ds
MATERIAL 4 MINUTES™
WooL FéBRIC 200 111
NOMEX FABRIC - -
PU FOAM SLAB 172 5
PU FOAM SLAB 158 169
+ MUSLIN |
Pl FOAM COLD CURING 55 3]
PU FOAM COLD CURING 102 38

+ MUSLIN

- WITHOUT FLAME
+ WITH FLAME

*G. C. CarpINALI, J. FIRE FLAMMA T
?RE%HES%g (lg76§ NAL IRE FLAMMABILITY

**PROPOSED LIMITING VALUE:100
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VONAR INTERLINERS*

(NEOPRENE LATEX FOAM-CONTAINING HYDRATED
ALUMINUM OXIDE AND ANTIMONY OXIDE)

Slide 20

HEAT INPUT_AT TiMe 1O CORE
MATERIALS [GNITION §T0 INVOLVEMENT
POLYPBOPYLENE FABRIC 12 2 MIN
U FoaM
POLYPROPYLENE FABRIC )
6ACK&OATEB WITH 3375 >30 MIN
ONA FOAM
POLYP PYLENE FABRIC
28 Xk INTERLINER 85 9.5 MIN
+ FOAM
CoTToN/RAYON FABRIC 38 2 MIN
+ PU FoaM
CoTTON/RAYON FABRIC
eACKCOAT D WITH 525 12 MIN
U Foam
CoTTo /RAYON FABRIC
0 ﬁ INTERLINE 5160 34 mIN
+ U FOAM

*DuPoNT INDUSTRY NEWS.

VONAR INTERLINERS.”

May 19, 1976, anp “A GuiDe To

455



1.

CONCLUSIONS

CURRENT (1978) AVAILABILITY OF UPHOLSTERY
FABRICS MADE FROM ADVANCED MATERIALS AND
MEETING PERFORMANCE REQUIREMENTS ,IS NOT ADEQUATE.

IGNITION OF STATE-OF-THE-ART UPHOLSTERY FABRICS
CAN BE DELAYED BY A CAREFULLY SELECTED LAYER OR
INTERLINER BETWEEN FABRIC AND FOAM.

THERMAL RESPONSE OF MULTICOMPONENT ASSEMBLIES IS
DEPENDENT ON HEAT FLUX AND ON THE SPECIFIC
MATERIALS EMPLOYED. [HUS., EXPERIMENTAL EVALUATION
OF CANDIDATE SYSTEMS IS AN ESSENTIAL PART OF
MATERIALS' SELECTION,
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ENCLOSURE FIRE MODELING

Clifford D. Coulbert

Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California 91103
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