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figuration with round air groove
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Fig.3 Reliability window curve of closing time interval of im-

proved gap null gate with round air groove
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Table 3  Shock wave intensity at the arrival of signal channel
charge
H/mm 1.0 0.9 0.8 0.7 0.6
Puae /GPa 1.26  2.44 3.26 4.61  5.89

Note: H is the gap thickness; p . is the peak of shock wave pressure arrived

at signal charge.
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Table 4 Experimental results of improved gap null gate with

round air groove

signal time gap thickness H/mm

difference/ s 0.6 0.7 0.8 0.9 1.0 1.1
2.5 20 20 20 20 14 0
3.0 20 20 20 20 16 3
3.5 200 20 20 20 19 7
4.0 200 20 20 20 20 8
4.5 20 20 20 20 20 8
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Effect of Gap Thickness on Reliability Window of Improved Explosive Null Gate

YANG Xiao-yu', LI Yan-hua', ZHANG Zheng-wei ’, WANG Ya-dong’, WEN Yu-quan', XIE Jia-liang’

(1. State Key Laboratory of Science and Technology, Beijing Institute of Technology, Beijing 100081, China; 2. State-owned Plant 524 , Jilin 132021, China;
3. CNGC Xi'an Qinghua ,North Special Energy Group Co. , Ltd. , Xi'an 710025, China)

Abstract: To obtain the time windows of reliable effect for explosive null gate under the different gap thickness, the numerical sim-
ulation and the experimental research of improved explosive null gate with round air groove of charge size of 0.6 mmx0.6 mm
and gap thickness of 0.6-1.1 mm were carried out through LS-DYNA software and test. The numerical simulation results show
that when the gap thickness is less than 1.0mm, the closing time of explosive null gate dose not exceed 0.9 ps. However, with
the further increase of the gap thickness, the success probability of explosive null gate will be significantly reduced. The explosive
null gate fails even at 1.1 mm. The test results and simulation ones have a consistent regularity. When the gap thickness reaches
1.0 mm, the reliability time window of explosive null gate is [4.0 ps, + o ). When the gap thickness is 1.1 mm, the success
probability of explosive null gate is low.

Key words: explosive logic network; explosive null gate; reliability window; numerical simulation;
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