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Numerical Simulation Analysis of the Influence of Different Initiation Methods on the
Effect of Shaped Charge Cutting
FANG An-ming', KONG Qing-liang?, XIA Zhi-yuan®
( 1. Hangzhou Municipal Public Construction and Development Group Co. Ltd., Hangzhou, 310007; 2. Zhejiang First
Hydropower Construction Group Co. Ltd., Hangzhou, 310051; 3. Anhui Jiangnan Chemical Co. Ltd., Hefei, 230000)

Abstract: To study the influence of initiation mode on cutting performance of shaped charge cutter, based on the shaped
charge cutting condition of titanium alloy plate, a three-dimensional simulation model was established by using AUTODYN
explicit dynamic analysis software, and the cutting effect of titanium alloy under different point, line and surface initiation
conditions was compared and analyzed. The results show that the cutting performance of side and upper surface initiation is the
strongest. By comparing the metal jet velocity, vertical stress distribution at the notch and notch shape of different initiation modes,
it can be found that the models of two-side line initiation and side and upper surface initiation have neat sections, smaller notches
and better comprehensive effect. The cutting effect of both ends of the shaped charge cutter is relatively poor, which can be
improved by using shell restraint or increasing the relative length between the cutter and titanium alloy plate.
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Fig.1 Different initiation modes of shaped charge cutter
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Fig2 Frontview and side view of the model of shaped charge cutter
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Fig.3 Schematic diagram of different initiation modes
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Fig.5 Comparison of cutting effects of different models
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