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Fig. 1 The schematic diagram of explosive brisance

test and numerical model
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Tab.1 Material parameters of the explosives

o/(g+cm %) p/10" Pa D/Cem = ps™!)  A/10' Pa B/10!! Pa Ry R- w e0/10'" Pa
FIRER 1. 260 0.210 0. 654 5.731 0.201 6 6.000  1.800  0.280 0.090
M KEZY 0.931 0.052 0.416 0.495 0.019 0 3.907 1.118  0.333 0.090
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Tab. 2 Material parameters of lead cylinder
o0/(g e+ cm™3) E/10' Pa A/10'" Pa B/10! Pa n C m T./K
11. 35 0.07 0.002 65 0.004 26 0. 34 0.2051 1 625
T./K Yo Co Si S S
298 2.77 3.772 0.785 0 0
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(a) t=0.002 ps (b)) t=0.008 ps (c) t=0.012 ps  (d) t=0.026 ps (e) t=0.048 ps (D t=0.078 ps
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Fig. 2 Detonation wave propagation and material point pressure contours
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Fig. 3 Contours of material point stress of lead cylinder
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Fig. 4 Component diagram of material point stress
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Fig.5 Shock waves propagation and material point strain contours
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Fig. 6 The schematic diagram of explosive brisance test
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Fig. 7 Contrast of numerical calculation and
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experimental results
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Application of material point method to explosive brisance tests

with detonation wave collision
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( 1. Department of Engineering Mechanics, Dalian University of Technology, Dalian 116024, China;
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Abstract: Due to the large-scale grid distortion, it always leads to low precision, even making

solution fail when using the conventional finite element method to simulate the detonation process.

The material point method (MPM), which combines the advantages of lLLagrange method and Euler

method, is applied to simulate the detonation wave collision in explosive brisance tests. The detonation

wave collision is reproduced, and the stress and strain distributions in lead cylinder are obtained. Compared

with the experimental results, the compression error of lead cylinder is only 0. 17% , which verifies the good

accuracy of the material point method used in explosive brisance tests. It provides a new approach for

the research of detonation propagation and collision process as well as explosive brisance tests.

Key words: material point method; detonation wave collision; explosive brisance; lead cylinder

compression test



