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Table 1 Lattice parameters and theoretical density of HMX and RDX
lattice parameters h ical i
explosive _ _ QP t eoretlc_a3 density temperature PDF No.
a/A b/A c/A B/(°) V4 /g - cm /°C
6.54 11.05 7.37 102.8 2 1.905 283 ~303 25 -1747
HMX . 6.538 11.054 8.702 124.44 2 1.896 283 ~303 44 -1620
monoclinic
6.540 11.050 8.700 124.30 2 1.903 283 ~303 45 -1539
13.182 11.574 10.709 8 1.806 283 ~303 44 -1618
RDX . 11.610 13.180 10.720 8 1.799 283 ~303 05 -0576
orthorhombic
13.192 11.592 10.714 8 1.801 283 ~303 44 -1619
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Table 2 Coefficients of thermal expansion of a-, b-, c-axis and

volume of RDX crystal

crystal parameter a b c v

a ( x107°/°C) 3.07 8.28 9.19 20.7

R 0.9982 0.9998 0.9985 0.9994
1.80

density / g-cm™
2

-
\,
(o)

1.74 T T T :
40 80 120 160
temperature / °C

1 RDX f A % B2 45 36 B2 19 56 &

Fig.1 Correlation between RDX crystal density and temperature
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Table 3  Coefficients of thermal expansion of a-, b-, c-axis and

volume of HMX crystal

crystal parameter a b c v

a (x107°/°C) 1.37 1.25 -0.63  16.0

R 0.9973 0.9998 0.9661 0.9996
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Measurement of CTE and Theoretical Density of Explosive Crystal by XRD

SUN Jie, ZHANG Hao-bin, SHU Xiao-yan, LIU Yu, LIU Xiao-feng, KANG Bin
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract . Coefficient of thermal expansion (CTE) and theoretical density of explosive crystal are significant properties,which affect
the performance of explosives largely. X-Ray powder diffraction (XRD) is an important method to measure the CTE and theoretical
density of explosives. The methods and principles for measuring the two parameters by XRD were described,and the experimental
results of RDX and HMX explosive crystals obtained by density gradient method verified the reliability and accuracy of the method.
It is proposed that the application of X-ray diffraction should be strengthened in research of explosive crystal.

Key words: physical chemistry; X-ray powder diffraction (XRD) ; coefficient of thermal expansion (CTE); theoretical density;
Rietveld refinement; explosive crystal
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