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Influence of Temperature on Thermal Expansion Coefficient and Thermal
Conductivity of HMX Based Polymer Bondéd Explosive
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Abstract: The effect of temperature on thermal eéxpangion and thermal conductivity of the HMX based polymer bonded
explosive (PBX) were investigated by a therpmal expansion analyzer and a flash thermal conductivity analyzer. The results
show that coefficient of thermal expansidn\o*HMX based PBX is about 5. 34 X 10 °K ' below 330K, which rapidly reachs
to 13.47 X 107" K™' at temperature ranging from 330K to 350K, and decreases to 8. 04 X 107 ° K~! above 350K. The
specific heat capacity increases monotonically as temperature increasing, which ranging from 0. 978] « g ' « K! to
1.254] « g ' « K7! between 293K and 373K. But it is abnormal big at temperature about 343K as a result of the molten of
the binder. The thermal diffusivity is 0. 256mm* * s~ ' at 293K and decreases to 0. 179mm’® « s ' at 373K. The thermal
conductivity is 0. 462W « m™~ ' « K ! at 293K, decreasing to 0. 406W « m ' « K ! at 373K. The thermal conductivity and
specific heat capacty variation with the temperature are established based on heat transfer theory of molecular crystal, and
the thermal conductivities of HMX based PBX calculated from the two-phase vertical system model are in good agreement
with the experiment.
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Fig.1 Thermal expansion as a function as
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Mean coefficients of the linear thermal expansion

of HMX based PBX

T /K a/ (10 K1)
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Fig. 3 Relationship between relative density
of HMX based PBX and temperature

p% 3 AT DL I JE T 5 AT 8 R
~ 350K 4 B L% 75 IX 1] e B L 336 5 2%
9 Mt R R 4 25 1 38T RF 1, 58 () i 47
10145 AR i AL 00725 e 2 00 2 R
R N5 2 PR

p=p0 1+ pi AT+ p AT + p; AT®) 4
K AT=T—Tospr po s AHEL

*2 HMXEPBXZESRERBXRZSTIAMESHE
Table 2 Fitting parameters of the density for HMX based PBX as a function of the temperature
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Fig. 5 Specific heat capacity and thermal diffusivity variation
with the temperature of HMX based PBX
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