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ABSTRACT 

therm!?1, ^ J’?rpos® of «val^ting the resistance of dopsd fabrics to the 
thermal radiation of atomic explosions, the úriticál ene ' -iss of severe^ 

»K ^the str»^ to ¡W.J, ,rL 
fttrce, »ere detamined by exposing the «ateríais to the labor--r.--or 
«re source of thermal radiation and examining the consequeS damtie ía 
«posures vers applied by means of a carbonero sourceTSn 
maximun irradiance of 85 cal/cm2/sec in the central area of the specimens 
ÎÎ ÏL Ï6£biïg SCreenS Were However, for a better »SoIÄn 
¡LoIh -I17 2P0SUre tiMe t0 ** 111 the iield, ^bsorbinf screens ^re 
second ’The^tho^60^78 tljnes ** ^16 range between 0.3 and 0.6 

rï th °f exposure 311(1 evaluation of the effective damage are 
indicated. It was found that for exposure times of .approximately 300^ 
600 milliseconds, the doped fabrics suffered complete destruction at radian* 
Acetateebu+SfwoMm 1#8 Mi35 cal^m2> depending on the assembly exposed.’ 
wdlrttaTSfL?1? “’“îï11!8 are oonslderably more resistant to themal radimtion than cellulose nitrate assemblies. 
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Reft (a) COHNIKNAVSHXPÎD Itr C-S99/L£, Ser C-960-92 of 11* Mar 19£0 
(b) BUSHIPS restr spdltr 399-(0)(31*8), Ser 3li8-7£ of 6 Apr 19£0 

Encli (1) Critical Thermal Energies of Doped Fabrics 

AUTHORITY 

1« This investigation is part of the program originally proposed by 
reference (a) and formally authorized by reference (b). The general 
Thermal Radiation Program is under the supervision of the Armed Forces 
Special Weapons Project. 

INTRODUCTION 

2. As part of its general program on the effects of the thermal radiation 
of atomic explosions on materials, the Naval Material Laboratory is evaluating 
the characteristics^ under exposure to high-intensity thermal radii ion, of the 
various materials of particular interest to the several agencies of the 
Department of Defense. As data become available, these findings are published. 
In this report, the critical thermal energies of doped fabrics, submitted by 
the Strategic Air Command, U.S. Air Force, are indicated. 

EQUIPMENT AND METHODS OF EXPOSURE 

3* The critical thermal energies of the doped fabrics were determined, em¬ 
ploying the Material Laboratory carbon-arc source of thermal radiation 
(Bibliography 1,2,3,!*)• The source consists of an 11-mm carbon arc, mounted 
at the focus of a mirror which collimates the emitted energy. A second mirror, 
which is mounted coaxially at a distance of 12 feet from the collimator, con¬ 
denses the radiation to the mirror's focus. Gradations of thermal damage are 
obtained by varying the effective exposure time by accelerating a sample, 
1x8 inches in surface dimensions, moving transversely through the focus. The 
exposure of the doped fabric specimens was made by fastening the fabrics to 
glass melamine blocks, provided with cut-outs in the central area to furnish 
Ah air background. In order to reduce the propagation of flame during the 
exposures and in order to secure the specimens to the glass melamine block, 
a glass silicone mask with several stops was used over the fabrics. 

RESULTS 

I*. The critical thermal energies of the doped fabrics submitted by the 
Strategic Air Command were defined as those which produce certain characteristic 
reproducible effects on the materials, such as destruction, blistering or 
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JT?eJe3tpo*ure8 »ade through use of a carbon-arc source 
»i SScal/^/sec In the centré «a o“Te 

Î í80^8 8Creens wre «ployed. However, for a better 
S“ of 010 lab°ratory exposure tine to that obtained in the fiéld, 

r^MbfîL8nT?S mpl07ei» 8ivlllê effective exposure tines in the 
range fron 0.3 to 0.6 seconds. The critical energies are shown in Enclosue 

. P W b® noted that the laboratory exposures have been produced under 

r ¡ítr0lled 5?nditi0ns 08 a rule> giv-e results which can be 
d ^ However» for several reasons, one must use the data 

fL®“«Í+T¡f8 (1] »Ith caution. The effects tobe òbserved on material samples 
tZqT?7 re;f1.Tmchan8ed over a considerable range of exposures. Sinc7 
ÍSv^hf ^ T grfdated sufficiently for refined evaluations, 
ïïe JT* beôn recorded* Th« effects on matadal surfaces 
conditlona^anH fact?r® as »onnting, uniformity of material, atmospheric 
SSticS Differences in density, absorption coefficient, 
efSSs V ^i(2f 8ize responslbie for the variations In 
Íd Lleí folT be observed fr« area to area on the same material. Liquids 
tha«gnn! & ^0S}ire to thomial radiation, even in a period of less 

o^d^sSV the ^ °f theraal radÍátJ0n toCident 

on ail ^f«î?0ted rate of T13®8 propagation was considerably slower 
idiefLtited^it +did n0lfntain cellulose nitrate dopes. Furthermore, 
wlluifS^iWaT 2!ilblß t0 e^luguish the specimens containing 
bo or+in<n ,• u j ^il® specimens with acetate butyrate dopes could 
bo extinguished without destruction of the base fabric. 

SUMMARY 

of this investigation indicate thi upon exposure to the 

SS rîuÂ^ °î thermal radStion, the doped 
at radiint d ^ Strategic ** Commaid, suffered destruction by ignition 

?Íbr?fSoseT 1168 ranging fr0m 1#8 40 35 cal/cffl^ upon the 

roas The fssemblles empioying acetate butyrate dope are cons icbr ably more 

tiese^two Som aÍÍ0n than, í® assemblies with ucellulose nitrate dope. Within 
g™1*3» the assemblies with white surfaces showed marked higher 

resistance than the non-white assemblies. 
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Critical Thermal Energy Values 
of Doped Fabrics 

Submitted by the 

Strategic Air Coramand 

(Exposure tines - 300 to 600 Milliseconds) 

No. Material and Treatment Description of Effect 
Critical Energy 

cal/cm2 

1 Black cellulose nitrate 
dope(MIL-D-i>!?!>li) and 
cellulose nitrate thinner 
(MIL-T-609I1A) on cotton 
(MIL-C-$61*6) 

Coating breaks into pro¬ 
pagating flame uhich 
ignites and destroys the 
fabric 1.8-2.2 

2 Aluminized cellulose 
nitrate dope(MIL-C-í£í>3) 
and cellulose nitrate 
thinner ( MIL-T-609li) 
on cotton(MlL-C-i>6U6) 

Coating breaks into 
propagating flame which 
ignites and destroys the 
fabric 3.6-lw 2 

3 ttiite cellulose nitrate 
dope(MH-D-5^) and 
cellulose nitrate thinner 
(MlL-T¿609liA) on cotton 
(MIL-C-56U6) 

1* White Dulux enamel, air 
dry(#83-508,2 coats) on 
cellulose nitrate dope 
(MIL-D-5553 and MIL-D-5552) 
with Aluminum TT-A-1*68 

Coating breaks into pro¬ 
pagating flame which 
ignites and destroys the 
fabric 7.1-8.7 

Enamel blisters and 
discolors 7.9 

Enamel breaks into pro¬ 
pagating flame which 
ignites and destroys the 
fabric 12-20 

5 White Dulux enamel(#85-805, 
2 coats) over cellulose 
nitrate dope (MIL-D-5553) on 
cotton (MIL-C-561i6) 

Enamel blisters and 
discolors 13 

Enamel breaks into a pro¬ 
pagating flame vhich 
ignites and destroys the 
fabric 16-19 
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Material and Treatment Description of Effect 
Critical Energy 

cal/cm^ 

2 coats of white cellulose 
acetate butyrate dope 
(#2651) over 2 coats of clear 
cellulose nitrate(MIL-D-5552), 
pigmented with aluminum 
TT-A-U612 over 5 coats of 
clear cellulose nitrate dope 
(MH-D-5553) on cotton 
(MIL-Cw 561*6) 

Surface blisters and 
turns dull 15 

Coatings break into a 
propagating flame which 
ignites and destroys the 
fabric 17 

2 coats of clear cellulose 
acetate butyrate dope 
(2650). pigmented with 
aluminum TT-A-l*6l2, 
over 5 coats of clear 
cellulose acetate butyrate 
dope(#2650) on cotton 
(M31-C-561*6) 

Surface blisters and 
turns dull 3 «1-3 #3 

Fabric exposed, after 
destruction of coating 8.5-9.1 

Fabric destroyed by a 
slowly propagating flame 20 

2 coats of white cellulose 
acetate butyrate dope 
(2651) over 5 coats of clear 
cellulose acetate butyrate 
dope (2650) on ootton 
MIL-C-561i6 

Surface blisters and 
turns dull 18-19 

Coating flames during ex¬ 
posure without propagation 31 

Fabric destroyed by slowly 
propagating flame 39 
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