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Fig.1 The measurement circuit of PVDF gauge
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Fig.2 Experimental set-up sketch of sympathetic detonation
1,2—detonator, 3—PVDF gauge, 4—chipboard,

5—to oscilloscope, 6—to invariable current, 7—flameproof container
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Fig.3 Typical waveform of sympathetic explosion for
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Fig.4 Typical waveform of unsympathetic explosion for

detonator with the chipboard thickness of 8 mm
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Table 1 The parameters of shock wave acting on

detonator with different chipboard thickness

shock wave

chipboard shock wave shock wave
sympathetic peak )
thickness peak duration
explosion duration
/mm pressure/GPa (15)/ps
(7,)/ps

2 vV 5.42 0.3 0.5
2 vV 4.29 0.3 0.5
4 vV 2.41 0.8 1.0
4 v 2.09 1.2 1.5
4 VvV 1.61 2.7 3.0
5 vV 1.49 3.0 3.5
5 vV 1.29 2.0 3.0
5 X 0.60 1.5 1.0
6 X 0.75 1.8 5.0
6 0.58 2.5 3.2
6 X 0.62 2.0 5.0
8 X 0.129 2.0 3.5
8 X 0.107 3.0 4.0
8 X 0.107 3.5 5.0
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Characteristics of Detonator Sympathetic Explosion in Densified Medium

ZHAO Yao-hui, JIAO Qing-jie, ZANG Chong-guang, LIU Shuai
( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Sympathetic explosion of detonators in chipboard was studied. The parameters of shock wave acting on detonator were

measured by PYDF gauge with sensing position area 1 mm x 1 mm. The results show that the sympathetic explosion of detonator

depends on both the shock pressure peak and its duration,and the shock pressure peak is the chief factor. When the shock pressure

peak exceeded 1.29 GPa, the sympathetic explosion happened. But when it fell to 1. 0 GPa, the sympathetic explosion was not

observed even the shock wave had a longer duration. The delay time was observed in sympathetic explosion of detonators, moreover,

the delay time increased with the decreasing of shock wave pressure.
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