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PURPOSE:

1. 7o update Report NA-68-~30, Flaming and Self-Extinguishing
Chavacteristics of Ajrcraft Cabin Interior Materials to include
data on additional materials tested of particular interest to the
formulation of new standards.

2. To present comparative flame-~spread index data from several different
laboratories on the same materials. using the Radiant Pancl Test
Appaxratus.

BACKGROUND ¢

This report includes the results of flammability tests on a number of
materials received subcequent to the completion of the test program on
some 140 meterials covered in Report NA-68-30, Based on the performance
of these materiels in the fire tests, recommendations were made at that
time for improving the present regulations pertaining to interior materi-
als. Fire testing of new materials was continued to reinforce these
recommendatiens by (1) seeking to obtain additional evidence and, (2) as
an encouragement to materials manufacturers to continus their R&D effort
in this area. Most of the new materials investigated not only offered
superior self-extinguishing properties but also demonstrated low flame-
spread potential to a severe fire environment as well as thopefully)low
smoke andjor to' "¢ gases emission. For the latter no requirements
prescently exist but have recently been considered for possible regulc -
tory action. 7The materials selected in this report were considered as
practical replacements to the more conventional wmaterials, Although, it
has been possible to increase considerably the flame-resistance of many
materials by addition of varicus chemical inhibitors (i.e. ha ogens,
phosphorous and metal oxides), this simple solution does not : Lleviate




the smoke problem or always lead to a satisfzactory reduction of a fleme.spread
index as ohtained under the more cevere test five conditious.

The report also contains test data obtained by several independent
laboratories on identical test specimens, The materials were selected
by the Boeing Co. and furnished by this company to participating labo-
rathiesf*hfouy% NAFEC. ,These materials, esyzcially the polycarbona’es
had_proéven especially dlfflcult to test because of the excessive tendency
of tnls plastic to melt and drip when exposed to rediant heat, thus caus-
1ng extreme variations in the test data recorded, according to Boeing
personnel,

| ' .

PROC LDURE :

The test program utilized the NBS Radiant Panel Apparatus as per Federal
Standaxd No. 00136 (and/or ASTil E-162), Description of the test apparatus
and procedures together with a definition of the wmeasurements and units

in the table headings are the same as those contained in Report NA-68-30.

DISCUSSTON :

A total of 19 materijals comprising 22 different specimens are listed and
described in Table I, Radiant panel flammability data for the test
specinens are given in Teble II., A comparison of the flame-spread indices
obtained by NAVEC, National Bureau of Standards (NBS) and the Dupont Co,
on polycarbonate specimens of diffevent thicknesses and one wool rug, is
presented in Table IIT. A new type of honeyconb sheet assembly with a
Nomex core instead of paper (llo. 224) yielded an extremely low flame-
spread index to show the superiority of this construction,

The ability of a highly reflective chrome film to p1otecL a plastic
undcrlay (No. 214) from radiant heat was demonstrated by the very ™ w
1ndex and combustion obtained in the Radiant Fanel tests.

The two materials chosen for the round-robin tests were selected by
Boeing test personnzl as the materials presenting particular difficulty
for obtaining good repeatability of data. It was decided that the use of
a finer screen to support the specimen should improve the tests. The
results dispﬁayed in Table TIT show the agreement obtained for poly-
carbonate sheet, with the spread in the data about as large within each
laboratory ds betwﬂen varicus laboratories for dlffelent specimens of

the same material.

%

Considerable variation in the data occurred for the wool rug tests with
Dupont's flame-spread indices not only considerably lower, but also more
consistent than those obtained by NBS or NAFEC. Better uniformity in the
NAFEC tests on cite rug (No, 211) was obtained as shown in Table II with
the specimen backed-up with an air space rather than solidly supported

by an esbestos board as was the standard procedure in the round-robin
tests. Since wost aircraft interior materials are generally unsup-
ported, it has been the practice at NAFEC, for greater simplicity, to
test all materials with an air backing.
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SUDIARY. OF RESULTS:

-1, Additiomnal Radiant Panel tests aund contacts with industry further
lcoufirm that a requirement for a flame-spread index of 25/50 for all
‘materlal app]wcatlons in cabins except seat padding is attainable as
éhown in- Table 1T within the prescnt state-of-the-art technology.

|2 Repeatabi]ity of Radiuﬂt Panel test data as shown in Table III

‘betwccn verious laboratories is considered to be as good as can be

reasonubTy expacted in view of the complex nature of the fire propa-
ﬂ\gatlon and the lack of better reproducibility of data within_ each series
;'of tests by the same person,
]AExcept for two foam plastics, all materials exhibited relatively low
flame~spread indices, which in most instances were less than 50, with 11
materials, or close to one~half of all materials tested, with indices of
less than 25. The latter figure has been a desirable goal to pursuc as
a standard since this corresponds to a Underwriter's designation of
Class A fire rating.

Polyurethanea scat foam, because of its very wide and extensive use in
cabin furnishings, presents the greatest single deficiency relative to
minimun safeguards to fire of any of the materials considered, Although
flame-retardant varieties of this foam have been developed to make the
basic polymer self-cxtinguishing, the flame~spread and heat of combustion
values of the foam continue to be considered as relatively high and
excessive. For exemple, the latest type of such foam (No. 213) shous a
flame~spread index of 316, nevertheless, a considerable improvement over
earlier IR urethane foams. Neoprene foam (No. 223) produced a much lower
index than that for the urethane foam. For Neoprene, this index was less
than 25. However, this material cannot as yet compete on a weight basis
with urethane foam. Dupont estimates the weight penalty as still being
about 2 to 1 over that of conventional foam for the same cushioning per-
formance., According to Dupont, this foam material in the Underwriter's
Laboratory (U.,L.) 25-foot tunnel test showed an index of only 25 which
further demonstrates the equivalence of the two methods. The material

is being useﬁ in the padding of institutional carpets which are required
by regulation to show an index of less than 75 by the U.,L, tunnel test,
Two samples of wool rugs were tested. One was obtaincd from Boeing and
the other from a carpct manufacturer., The rug furnished by the manufac-
turer, due to its more fire-resistant backing construction, produced a
flame~spread index of better than 25, In the past only rugs of Nomex
construction could regularly meet this criteria,.

Of the wvarious types of thermoplastics tested, polysulfone (No. 230)
exhibited the lowest flawe-spread index. -
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