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Table 1 The crystal lattice of a/p/6-HMX

Structure a/(nm) b/ (nm) ¢/(nm) a/ (%) B/ Y/ (%)
a-HMX 1.514 2. 389 0.5913 90 90 90
A-HMX 0.65347 1. 10296 0.73549 90 102. 69 90
d-HMX 0.7711 0.7711 3.2553 90 90 120
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Table 2  Thermal conductivity of HMX (Unit: W/(m + K))
This study Bedrov'® Parr''? LASLM Dong!''"
Structure
Ka K, K. K (Cal.) (Exp.) (Exp.) (Exp.)
S-HMX 0.4718 0.8008 0.6618 0.644 8 0.39 0. 44 0.42 0.29
~-HMX 0.3961 0.3961 0.5295 0.4406
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Fig. 7 Dependence of thermal conductivity of a/B/8-HMX on the temperature and pressure
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Table 3 The calculated and experimental thermal conductivity of HMX explosive

Researcher T/(K) k/[W/(m+ K)] Researcher T/(K) /[ W/(m+ K)]|
Long™ 300 0. 645 Parrt' 450 0.402
(Cal.) 490 0. 441 (Exp.) 550 0. 364

Bedrov™ 600 0.314 LASLM 300 0.502
(Cal.) 650 0. 289 (Exp.) 430 0. 406
Dong"'*) (Exp. ) — 0.29

Note: (a) The results in Table 2.
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Study on the Thermal Conductivity of HMX Explosive:
Method Development and Theoretical Calculation

CHEN Jun,LONG Yao,CHEN Dong-Quan
(Beijing Institute of Applied Physics and Computation Mathematics ,Beijing 100088 ,China)

Abstract ; The theoretical calculation on thermal conductivity of explosive is still one problem. We pres-
ented our developed two calculation methods for thermal conductivity of explosive. The first one is
based on atomic motion equation. We derived the formulations of thermal flux in system and thermal
conductivity of system. It is suitable to calculate the thermal conductivity in different directions. The
second one is based on the phonon-phonon dispersion model and Debye model. This method can effec-
tively calculate the thermal conductivity under pressure. Using these two methods,we have calculated
the thermal conductivity of HMX under pressure,and deeply analyzed the factors which affect the
thermal conductivity of HMX.

Key words: explosive; thermal conductivity;molecular dynamics;high pressure
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