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Fig.1 Schematic diagram of impact sensitivity testing instal-
lation of explosive at high temperature

1—drop hammer, 2—up pillar, 3—sheath, 4—down pillar,
5—heating band, 6—base, 7—hole for temperature testing,
8—HMX particle
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Fig. 2 Picture of impact sensitivity testing installation of

explosive at high temperature
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Fig.3 The temperature in measuring hole of the device and
actual sample temperature obtained during heating process

for calibration
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Fig.4 Morphology of HMX crystals after treatment at various

temperatures
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Fig.5 XRD patterns of HMX crystal particles at different tem-

peratures
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Fig.6 XRD pattern analysis of the phase transition of HMX

crystal particles at different temperatures
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Table 1

A BE I B A A T = A G
33 HMXBEA B RETRERKLER

HMX A e T 1 o s B 0 I e 25 R W1,
15 A [) 38 BE R BE N HMX i 1A 50k 45 1 7% v 0 2 4%
RIS AR L LB O A, b G TR
3 C-min™', MAERE WS % 3CHk[10,14,17-20]
LBl 6, F1PME 65 K 755 X B im#4 &
190 CH AR 2 H BN E . AFIEE T HMX
s VR TFURL R P Vi e AR A A L3R 1

Measured results of the characteristic drop height (H,, ) of HMX crystal particles at different temperatures

H;, variation to nor-

No. temperature / °C Hy, / cm crystal phase mal temperature” s/% main mechanism

1 25 40.6 B 0 -

2 65 31.0 B -23.6 T

3 170 16.8 B -58.6 T+cracks

4 180 14.5 B -64.2 T+cracks

5 190 13.1 8 -67.7 T+cracks+PT?

6 190—25 15.7 3 -61.3 cracks+PT
190—25, kept for 40 days before test 25.1 B —-38.2 cracks

Note: 1)T is the temperature rise. 2)PT is the phase transition.
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Influence Mechanism of Phase Transition and Micro Cracks on Impact Sensitivity of HMX Crystal at High
Temperature

WEN Yu-shi'>, WEN Wen', DAI Xiao-gan', WEN Mao-ping', LONG Xin-ping’, ZHENG Xue', YAO Kui-guang',

HE Song-wei', LI Ming'

(1. Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621999, China; 2. China Academy of Engineering Physics,
Mianyang 621999, China)

Abstract: To study the multi-factor coupling problem existed in the impact safety of explosive at high temperature, an impact
sensitivity testing installation of explosive at high temperature was designed and an impact sensitivity testing method at high tem -
perature was proposed. Combined with the scanning electron microscopy and X-ray diffraction techniques, the response of octo-
gen (HMX) crystal particles under impact process at high temperature was studied by the established test method. Results show
that with the increase of temperature, the drop hammer impact sensitivity of HMX crystal particles increases gradually. Mean-
while, the quality of HMX crystal is gradually reduced as temperature increasing. At 140 °C, a small number of crystals are frag-
mented, and more crystals are fragmented at 180 °C. When temperature reaches 200 °C, all HMX crystals are fragmented. The
B—35 phase transition temperature of HMX occurs between 184 °C and 186 °C. After the temperature is reduced to room tempera-
ture, 8 phase crystal gradually returns to 8 phase, and the impact process is helpful to the recovery of B8 phase. The main factors
affecting the impact sensitivity of HMX crystal particles before and after thermal loading include temperature increasing, micro
cracks and phase transition. The temperature range acted by different influence factors is different.

Key words: high temperature impact sensitivity ; phase transition;micro crack;octogen(HMX) crystal
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