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MATERIAlS SUITABLE FOR CLOTHING AIRCRAFT FIRB CRASH RESCUE '~70Pl(ERS

PART V

1. IntPoducti~n
. . I

TESTS ON FURTHER'Tl~~ OF FOO~~R

by

P. L. Hinkley and D. L. Sinws

..

,.J
.t

Part I of this report (1) described tests on protective ?lothing and
font-.::or-r to t\...torrunc their suitability for aircraft fire crash rescue .
TIorkers. Horsemeat, used to s~~ulate human flesh, uas placed in .
contact with the inner surface of a f'ootwe an assembly and flames, from' 'a
smo.ll petrol fire a'lLowed to impinge on the outer surface. The t me
for the surface of the horsemeat to rise in teiilpl3rature by. 25CC"was

. tcl<en· as a mC9sure'of the protection afforded by the assembly, These
tests sh~led ,1,2) that the most effective type of foon?ear had uppers
consisting of inner and outer Leye rs of leather with an inter Layer'
'designed to pr ovIde an' air gap. This note gives test results for a
further se t of materials supplied by Ministry of Supply (R.D.A.E/).
Details of these materials arc given in Table 1,

Ti;,BIE 1

Materials suppliea for test

lJ.F.R,O. Thicknes's V!e~ght perI
Purpose Haterial reference unit nrcl. , . number cm• . gn/cm2.

, ,

"

Outo.rTca'tbcr- 156
' ,

~Whitc .c~~mo hunting side H 0-19 0·119 "

161 0"106Polished b'Lack chrome side R 0·19
"

~Rubazote
t,' •

Inter+ining, X 826 R 157 O· 32 0"209

!" '. ~EXPanded neoprene R 159 o- 31 0·098'
" .

", (Soft dry chrome split R 160 0·16 0-119

ILining Natural kip R 158 . '0· 13 '0"098 •!

2. ExperLlental procedure and re sults

The apparatus used' was similar to that described previously (1')"
A 2 in. square ar-ea of the front face of the as sembly under test 'was
exposed to flD-nes from a sma'L), petrol fire. Four' specimens of each
'type of assembly were tested; the pieces of mteria:l were allocated
'randOMly between the assemblies and tho tests were carried out in a
random order. The; remainder of the front face Vias protected by 0-

metal plate and the back and sides were protected by an asbestos vood
shield. Horscmcat was held against the inner surface. of. the assembly
and the rise in temperature of the surface of the horseneot in contact
with the assermly Was measured by a 36 S.W.G. copper-constantan thermo­
couple soldered to a disc ~ in. in dinmctcF by 0-008 in.' thick.

The fire Tias extinguished when the temperature of the surface of
the meat .had risen by 25 0

C and any subsequent temper-atiure rise noted.
The rc suIts are shown in Tab 10 2, each re sult being the mean 0 f four
tests. The appearance of the materials after test is shcwm in Plate 1.
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TABLE 2

Results of flame tests

:

IOuter leather Interlining Lining Time for Further Time for
25°C temperature further

.' teE!,erature rise temperaturo
rise' rise
sec. OC sec.

I

Expanded neoprene Nntural 167 16 150 !
kip (grain

IWhite chrome to leg)
hunting side
(Suede out) Chrome split " 64 18 170

Rubazote " Rubazote ignited,

Black chrome Expanded neoprene I 185 12 , , 36 I' "
• I

3. . Discuss ion

3.1. Repeatability of tests

The standard deviation of the'times for a 250C temperature rise in
the flame tests on footwear assemblies was 6 sec.

3.2. Haterials

The only satisfactory interlining tested in this investigation Was
expanded neoprene. It is about as eff<;ctiv~ as one layer of the open

'weave a ebe sbo s cloth tested previously \1, 3). The rubazote :interlining",
ignited very easily and was difficult to extinguish. The chrome split
leather interlining had little value as an 'insulator.

The polished black chrome side outer leather gives slightly more
protection than the VIhite hunting side, .lifter about tYiO r:rinutes
exposure to f'Lamcs t,:'e, bLack leather Was in a slightly better condition
than the white but both types of leather had shrunk very badly. When
used in assemblies having a long protection tUlle it_was ~nerally found

. that the outer leather vas emou.lder-ingwhon the flames were extinguished.

3.3. Continued temperature rise

The temperature of all the assemblies continued to rise for n long
period'after the extinction of the f'Lane s , Ls it appears that the
materials from Vihich footViear lIDS to be made exhibit this continued
temperature rise, footwear must be designed for quick and easy reuovat•. .' \

4. Conclusion

..'
\-'
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Whi,te chrome/neoprene/ natural kip

White chrome / dry chrome split / natural kip

..'

.J!)lack chrome /neoprene I natural kip

ASSEMBLIES AFTER FLAME TEST

PLATE. I.

LJS03364/1//56 60 I/56Cl




