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Fig.1 Schematic diagram of the device
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Table 1 Some propellants and explosives ar|ld their

Heat-conducting rod, 2——Radiation block,
Shielding case, 4——Sdmple,

Heat-conducting liner, 7——Sample h_older.
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Table 2 = Comparison of thermal conductivity values 2
from DSC with Ac from GHP and MC '
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SD13 1.63 0.365 0.3649 +0.3
NTO 1.88 0.514 0.533 : -3.6
H1478 1.84 0.384 0.375% +2.4
BZ 1.66 0.226 0.229% -1.3
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Table 3 Influence of sample dimension on
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. . L/mm D/mm /Wem~1.K! /Wem™ K1 /%
PEIN 3.54~7.15 5.92~6.01 0.274 0.007 2.6
B X #y 3.68~7.39 6.01~6.16 0.226 . 0.006 . 2.7
R1465 3.13~7.27 . 5.95~6.01 0.246 0.009 D37
9012A 3.11~6.96 6.00~6.04 0.412 ' 0.013 3.2
UP-1 3.13~7.56 6.08 ~ 6.20 0.222 0.004 ° . 1.8
MXE-1-88 3.59~7.38 5.78~5.90 0.297 0.004 1.3
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Table 4 A values of some samples with different porosity and unsmoothed end-faces
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9012A O 0.412 0.013 3.2
9012-1B 0.356 0.052 14.6
9012-2B 0.274 0.016 5.8
UP-1 . 0.222 : = - ;
UP-1A o 0.187 - - !
MXE-1-88 0.297 - -
MXE-1-88A 0.245 = N
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Table 5 Experimental values of thermal conductivity of
some propellants, explosives and related materials

ﬁ# P -3 A—-Ll -1 A—I: -1 i1 -1

/g em /Wem™ <K = /Wem 'K /Wem™ K
PETN 1.63 0.272 0.274 . 0.273
Tetryl o 1.64 0.175 0:175 ~0.175
H1478 1.84 0.385 0.383 0.384
HO478 : 1.75 0.400 0.406 0.403
B#EZS ' 1.66 ' 0.226 0.227 0.226
R1465 1.78 0.242 0.250 0.246
HDCA - 0.357 0.340 0.348
. NTO 1.88 0.515 0.513 0.514
- KNTO 1.69 0.368 0.364 0.366
CuNTO 1.94 0.353 0.356 0.354
2/1 1 1.33 0.171 0.171 0.171
n2 .59 0.305 0.296 0300
MXE-1-88 - 0.296 0.298 ©0.297
MSD-1 - 0.274 S 02m 10.273
SD13 1.63 0.365 0.365 0.365
UP-1 - 0.221 0.222 0.222
PTFE = 0.276 0.272 0274
PMMA - 0.220 0.221 0.220
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DETERMINATION OF THERMAL CONDUCTIVITY.
OF PROPELLANTS EXPLOSIVES AND

THEIR RELATED MATERIALS
A METHOD OF DSC FOR SMALL SAMPLES

Kong Yanghui Liu Zim Wu Chengyun Yin Cuimei Guo Ximei
(Xi’ an Modern Chemistry Research Institute , Xi' an 710065)

ABSTRACT A device for measuring thermal conductmty is designed and built by ourselvm,
which is attached to a Perkin-Elmer DSC-2C instrument. A method of determining thermal conductiv-
ity (1) of small cylindrical samples and its expression for calculating A is established. The thermal
conductivities of 18 propellants, explosives and the related materials are determined. The results
show that the deviation is <3.7% ,lower than the intemationally accepted limit of 5% . The values
obtained from the presenf method are consistent well with those from the Guarded Hot Platza and Mi-
crocalorimeter. The experimental data of the reference materials are in agreement with thei"r standard
values. Meanwhilé the influences of the dimension, the homogeneity and the end-faces parallellsm of
the sample on its thermal conductivity are discussed.

KEYWORDS DSC, propellants and explosives, thermal conddctivity.
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