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Fig.1 Schematic diagram of the thermal-impact coupling test

device
1—drop tower, 2—lift device, 3—releasing device, 4—drop

hammer, 5—sample holder, 6—steel base
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Fig.2 Schematic diagram of the sample holder

1—striker, 2—explosive tablet, 3—PTFE ring, 4—guide tube,

5—anvil, 6—steel base, 7—heating block, 8—ring heater
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Fig.4 Photograph of the anvil after thermal-impact coupling test

Bl 5 PBX K 2h i o5 J d B IR

b. 170 °C, 1.5 m

Fig.5 High speed recording pictures of ignited PBX during the impact process
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Fig. 7  The base pressure-time history of PBX in thermal-
impact coupling test
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Fig.9 Compressive strength vs. temperature for PBX
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Response of a HMX Based PBX Explosive Under Thermal and Drop Hammer Impact Coupling Effect

SHEN Chun-ying, HUANG Qian, LIU Shi-jun
(Institute of Chemical Materials, CAEP., Mianyang 621999, China)

Abstract. To investigate the safety of explosive under thermal and impact coupling effect, a 50 kg drop hammer impact test of
HMX based PBX with @20 mmx8 mm at 20-170 °C was performed by a self-designed experimental device. In the experiment, the
pressure histories of explosive during the impact process was measured by pressure sensors . The impact ignition process of explo-
sive was shot by the high-speed photography system. The impact response characteristics of PBX explosive at different temperatures
were obtained. Results show that the impact safety of forming PBX explosive was closely related to the temperature, the impact
safety at 82 °C is improved, and the impact safety at 170 °C becomes worse significantly. In the temperature range of 20 °C to
170 °C, with increasing the temperature, the impact sensitivity of PBX first decreases and then increases gradually. This is related
to the mechanical property changing of PBX explosive occurred at high temperature, and the damage caused by thermal expan-
sion, thermal decomposition, and the phase transition occurrence of HMX and other factors.

Key words: explosive safety; thermal and impact coupling effect; polymer bonded explosive ( PBX)
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