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Summar;y

ExperiJllents to. deterinine the effect of increased air pressure
on the flammability of'. fabrics have shown that increased. air

.'pressure decreased the protection afforded by a flame retard.ent
treatment, but it. appearsl that the generally reCommended. 10 per cent
aaaition of bor:i.c acid/borax mixture affords a use:f\1l protection.
The effect. of compressionl is theref'ore similar to that of' enrichment
with 0J\Ygen, although less in degree.
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Corrections to F.R. Note No. 382

THE FLAMMABILITY OF:FABRICS IN COMPRESSED AIR

2, Table 1, Column 3, Burning time of 15 cm x 1 cm strips at
atmospheric pressure should be 14·4 seconds and NOT
15'3 seconds, I

Figures 2, 3 and 4 to be replaced.
, I,
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1t!3 cm strips of whitrz drill impregnatrzd with a mixture of
70 per cent borox 'and 30 per cent boric acid

FIG,3. OXYGEN & RETARDANT CONCENTRATION
AT LIMITS OF FLAMMABILITY
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FIG.4· THE EFFECT OF AIR PRESSUP.E ON THE COMBUSTION
OF WHITE DRILL IMPREGNATED WITH A MIXTURE OF
70 on'~ORAX & 30°'6 BOR.IC ACID. STRIPS IScm x Icm



As in the previous
24 hours :in air at 670F
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THE FLAMMABILITY OF FABRICS IN COMPRESSED AIR

I

Introduction i
Experiments(l) showed that the hazard from bum.ing is greatly :increased

when fabrics are used :in atmospheres enriched'With ox;ygen.
I

Work: is often necessary :in compressed air and :in such an atmosphere
the amount of ox;ygen availa1?le per unit of area of fabric will be :inereas'ed.
Althcn1gh the amount of diluent nitrogen would also be :increased it seemed
probable that the effect of l:increased air pressure would be similar to that
of ox;ygen enrichment, and eJlperiments have been made to measure the hazard
and the 'amount of protection afforded by flameproof:ing treatment.

Experimental

, The experiments were ~e with a white)unbleached cotten drill weigh:ing
9.6 oz/yd2 as used in earlier experiments(l. In those experiments
specimens 183 em x 5 em were burned :in a chanlber 220 em high x 30 em square
with a stream of enriched air flow:ing at 40 changes per hour. It was not
possible to pressurize this [vessel and therefore the present series of
experiments was made with specimens 15 .em x 1 em bumed in a perspex
cylinder]. (60 em high x 1.4 em diameter) Fig.l. :in which pressures up to
75 lb/in~ could be used. i , '

Measurements were madeiwith the fabric suspended :in free air in the
vessel at atmospheric pressUre and at 15, 30, 45, 60 and 7.5 lb/in~, in
atmospheres of air enriched'with oxygen; and also in a cuz-renf of enriched
air. Experiments were also!made in compressed air with the fabric
impregnated with a mixture of 70 per cent borax and 30 per cent boric acid.

I
experiments the specimens were conditioned for
and:67 per cent relative humidity before being

, The effect of changing: the condition was measured by the time for
complete combustion of the strip, measured visually becanae it was not
possible to :introduce an automatic recorder :into the apparatus.,

, The fabric strip Was ibted by the combustion ofa strip of celluloid
12 rom x 3 rom x 0.1 rom attached to the bottom, and the celluloid was ignited
by a short length of 30 S.W~G. nichrome wire heated electrically.

Results

I
Comparison of the effects of compression and enrichment of the air

The results of tests,made :in the pressure vessel at different pressures,
:in an atmosphere of enriched air, and:in a current of enriched air, are
given in Table 1, and have been plotted in Fig.2. The results from previous
experiments(l) with 183 em strips have been included :in the table.
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TABLE 2

The effect of' air pressure on the time far combustion

of fabricimpz:.e8!iatedmth a flame retardant

-' i\"
.~

. " , .

Treatment Of'
,

Burning (sec;:)Addedwt. time
strip per cent. . ." ,

Atmospherio 15 lb/in2 .,
30 lb/in2 45 lb/in2 60 lb/in2 75 lb/in2

pressure
"'lame Smouldering , Flame Smouldering Flame Smouldering , :b'lame , Smouldering Flame :Smouldering Flame Smouldering

None 15.3 - 12.8 - 10.9 - 9.9 - 9.3 - 8.7 -
_Bar;ic' Acid --- -- - -~ - -

30 per cent
---_._-.- - -- --- . - - ---- ---- -- -- -- --- - - - - _. -- ----'-- - - - --

Bar&!; Acid 5.75 Did,not'burn Did not burn None 401 iE2 to 99 ~ to 98 1.4 37
70 per cent -- 3 3

-10 136 Jf.7 189 13 .41- 11 31
9;7 Did not burn Did not burn Did not b~ None 387 None 316 None 280

15.7, Did not burn .' Did not burn Did not burn . Did.not burn None 383 ':'None 260...
, .. ,

. -.'Specimen did not flame to the top.
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In the p~ous experiments with 183 cmstrips the effect of different
retardants !18B. canpared by the limiting oXygen and retardant concentrations
for combustiQll. The ClU"Ve for the 70 per oent borax 30 per cent boric
oxide is reproduced in Fig.3. ~iJnilar criteria were li.dopted in this werle
and ~~ results from Table 2 ha~e been plotted in Fig.4. according to
whether or not the specimen burnt or whether combustion ocurred with
flaming or with smOll1dering. I . .

1, .

The results, can be separated into four groups. There· is a hazardous
group which flamed to the top, a group of no hazard which neither flamed
nor smouldered, a group of low ~ard in which canbustion was completely
by smOll1dering and a group of mOderate hazard which flamed and smouldered.
With these intermediate groups there wOll1d be tiJne to removed burning
clothing or to extinguish a fire, but there wOll1d be a risk of delayed
fires from such causes as smouldering initiated by hot metal from welding
or flame cutting. The amount of, after glow or smouldering wOll1d be,
different with different retardants. .I .

By comparison of the results with long strips in oxygen (Fig.3) and
short strips in compressed air (Fig.4) it appears that a 10 per cent
addition of the boric acia/borax: mixture (a weight commonly recOmmended)
would give protection in up to approximately 34 per cent of oxygen or up
to 38 Ib/in2 compressed air. In! the first :l.nstance the oxygen concentration
is 1.6 tiJnes atmospheric and in the second is 2.5 tiJnes. Increasing the
oxygen content by enrichment is thus shown to produce a greater e:f'fectthan
increasing by air compression. . i
Conclusions I

I
The results have shoWn that :increaSing the oxygen content of the

atmosphere by compression produces siJnilar effects to increasing the oxygen
by enrichment. There is a difference in degreee ,' caused probably, by the
differences between the o:xygen/nitrogen ratios, .enrichment. produc:l.ng a .
greater effect than compression. 1 •

. I
Although tunnelling equipment ma;y be operated at pressures ~ high as

4atmospheres, usual pressures azi'between 15 and 30 Ib7in2 guage~2), and
the accepted pressure in w!)ich worle can be carried out· without spec:l.al
precautions is 18 Ib/in2• U). It is thus possible to provide clothing of. ,

low flaJlllIlab:l.lity for use in canpressed air.
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