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Table 1 The original data for calculating the values of A and o
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B OHE 107! pe107? mel0' 70100 rpel00 ge10° 5,-10')%'-/(%) Q  Bor10° %/(_%)
WM 1.172  2.2124 24.5471 1.00 7.44 8.987 1.0 0.01 1.4974 2.2 0.14

AYVLHM 1517 1.1851 13.Q424 1.02 7.42 9.009 3.0 0.03 1.3847 1.8  0.12

F¥  0.841 2.2027 24.6115 1.00 7.42 9.025 2.0 0.02 0.4621 1.7  0.36

EZ#H 1.840 0.9707 10.7770 1.02 7.43 8.965 4.0 0.04 0.7407 1.8  0.24

JH-9105 1.123 1.7492 19.2914 1.02 7.42 8.973 4.0 0.04 1.2214 1.2  0.09

JOB-9003 1.053 1.8433 20.4623 1.03 7.43 9.019 5.0 0.06 0.8865 2.4  0.27

JO-9159 1.062 1.8382 20.4861 1.01 7.43 8.965 3.0 0.03 0.9450 3.5  0.37 .
JO-9185 1.063 1.8555 20.6075 1.00 7.44 9.017 2.0 0.02 0.9070 2.8  0.30

JB-9001 . 1.095 1.9144 21.5294 1.02 7.43 9.020 4.0 0.05 0.7353 1.1  0.15.
JOB-9006 1.138 1.8571 20.7393 1.02 7.42 9.023 3.0 0.04 0.7359 1.4  0.20
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Table 2 Comparison between the obtained values and the literature values of A and @

® OB am AP ) af! |"__A:‘1,if(%) l“';l"dll(%)' fz:; /(%)
BN ZE -0.251 0.25187  0.968  0.968 0 0 - 0.43
HELg®  0.191  0.1927  1.063  1.067 0.52 0.37 | 0.41
A¥EEGHE  1.38 1.3701  7.449  7.469 0.72 0.27 1.19
EHERZA  0.459 0.4607 2.583  2.586 0.21 0.12 0.57
JH-9105  0.242 0.231°7 1.234 1.23" ° 0. 41
JOB-9003  0.383 0.30217 1.972 1.617 0.57
JO-9159  0.347 0.373%7 1.776 1. ggtn 0. 67
JO-9185  0.376 0.360  1.907 — 0. 61
JB-9001 0.568 _ ——  2.705 — .0. 40
JOB-9006  0.571 —_—  2.702 —_— 0. 47
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Table 3 The individual measuring standard deviation.error pro?agation
coefficient and overall deviation 5,.8.

OB AEHEN RO & mﬂ.ﬁﬁ_ HERLE
FRERAIRERE
3. 1.53x10"¢ 1.53%107? 1.53%x107? 1.53x10°!
8, 5.77X10°" 5.77x10°* 5. 77x107" 5.77x10°*
4, 1.15% 1078 1.15x107* 1.15x10°* 1.15X10°¢
o, 1.15%x107* 1.15x10°¢ 1.15X107° 1.15%x107°
; da, 1.70x 107 2.20x107? 1.80x107° 1.80X107* .
8y 2.00x10"¢ 1.00x10°¢ 3.09)(10" 4.00%x10°*
8a 5.77X10°" 5.77X107% 5.77X107* 5.77x10°*
FUREMRESBAEY :
A/ a 2.28x10°°* 2.30x107" 1.31x107* 2.34x107*
%/ 3.47X 107" 5.85X 107" 3.63X10°" 1.83x 107"
a/3e 6.26X107" 1.14X10™ 1.59x107* 4.76X107*
aAfar, 2.21X10 4.01X10 3.01Xx10 7.39X% 10
aa/ar, —1.19x10°" —1.55X%10"¢ —1.68x107° —4.14X10°°
A/ ary 4,02X10 7.31X10 5.48X10 1. 34X 10?
aa/ar, 2.17x10°* 2.82X10°° 3.05x107° 7.52X10°%
aA/R. 9.09 2.16x107 1.75x 107! 1. 06
Ja/AQ, ~4.91x10"" —8.33x10"" —9.71X10°% —5.95%107’
A/ 4.65%10* 3.60X10 2.68X10 8.78X 10
' da/ay 2.52x107" 1.38x107* 1.50X10°°¢ 4.92x107°
M/ am 2.20x 10 7.23x107" 7.59x107" 5.58
da/am 1.19%x10°° 2.79x10°7 4.22x107"7 3.12x10°*
SIRREREE ;
8 1. 64X107* 1.07X107* 7.88X107* 2.63x10"°
B/D/(%) - 1.19 0.43 0.41 - 0. 57 :
&, 8.84x10"° 4.13x10°" 4.39x107" 1.47%10°*
@/D/N% 119 0. 43 0. 41 0.57
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Table 4 Percentage of individual measurement error in the overall error -

B BEEH RO 7% THLBE BERZE
o, - —
(= 3' ) 2.41 18. 60 19. 81 10. 47 |
v .
NS,
"a??r'”" 7.96 - 61.59 63.77 31. 63
v
dq, :
(oom. - 80. 30 19.71 15. 88 52.11
( gg' )? 3.24X10"! 1.13x107" 1.04 1.79
a
A0, 2 =4 I -8 —4 -4
(33 4.55X10 1. 08X 10 6.41X10 2.74X10
maﬂ 2 -1 -7 o -1 -t
(—) 5.60X10 1.52X10 3.08X10 _ 1.50X 10
amd, '
N3, -1 -8 -1 104
(%)’ 4.87X10 3.76X10 1.35X10 1.09x 10
a
(%Lv 2.41 18. 60 19.31 . 10.47
(f;' ) 7.96 61.59 63. 77 34.63
201
2ade, 53. 11
(o3 b 89.30 19.71 15. 88 .
( ?ﬁ' ) L 3.24X107" 1.13x10° " 1. 04 1. 79
Mo -3 %107 1.06X10°¢ . 3.62X107°
(o) 3.67%10 4.69X%10 . 06 % 1
Ciu 30 ; = 4 3.08x10°7 1 50><10;'
(== 5.60X1077 1.52X10 . .
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MICROCALORIMETRY DETERMINATION OF
.THERMAL CONDUCTIVITY AND DIFFUSIVITY
OF ENERGETIC MATERIALS

Chen Xuelin Chu Shijin Qin Jiao Tang Shuihua
(Institute of Chemical Materials, CAEP, Chengdu 610003)

ABSTRACT The radius heating by Joule effect and cooling compensation of Peltier ef-
fect are used together to set up a device and a method to determine the thermal conduc-
tivity, A, and ;iiffusivi'ty. @, of energetic materials by means of microcalorimetry. The A
and a values of 10 materials, iﬁcluding four standards (PTFE, PMMA, quartz glass,
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high density polyethylene) anr_i six polymer bonded explosives (JH-9105, JOB-9003,
JO-9159, JO-9185, JB-9001 and JOB-9006), were determined at 298. 2K. The experi-
mental data analysis shows that the deviations of A and a of 4 standard substances are
less than 0. 8% and 0. 4% respectively compared with those in the known references.
The relative standard deviation of determining unequilibrium heat and radius flux are
correspondingly higher than 0.4% and 0.1%. The overall relative standard deviations
of determined A and a are within the range of 1. 2%. The determination errors of the un-
equilibrium heat and the internal and external radii of the cylinder sample are the major
factors affecting the accuracy of determining the A and a.

KEYWORDS thermal conductivify, thermal diffusivity, microcalorimetry, error anal-

ysis.



