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Table 1 Material parameters of TNT and composition B

Ye2h po/(kg+m™®)  po/GPa  vy/(mes') A/GPa B/GPa R, R, w e/(k] « g1
TNT 1630 21 6 930 371.2 3.210 4.15  0.95 0.30 4,29
B £ 1717 29 7 980 524.2 7.678 4.20  1.10 0.34 4,95
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Fig. 1 Pressure distribution at 10 ps after detonation Fig. 2 Pressure profiles along the TNT slab at an interval
with different resolutions of 2 ps until 14 ps after detonation
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Fig. 4 Deformation and density contour plots of the jets at 50 ps from liners with different shapes
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Fig. 5 Maximum-velocity histories and maximum-temperature histories of the jet from liners with different shapes
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A high-resolution Eulerian method and its application to shaped charge jet”

Chen Qian-yi
(Shanghai Aircraft Design and Research Institute , Commercial Aircraft
Corporation of China, Shanghai 201210, China)

Abstract: A high-resolution computational framework is established to solve the shaped charge jet. An
expression which can be used in the Eulerian code, considering temperature rises caused by both shock
waves and plastic work, is proposed. The self-developed code is validated by a benchmark test, which
is the detonation of a TNT slab. The numerical simulations of shaped charge jets are carried out. The
processes of the explosive detonation, the collapse of the liner and the formation of the jet are numeri-
cally simulated. The influences of the liner configurations on the jet shape, velocity and temperature
are analyzed. It is found that the jet is shorter and has lower velocity with a larger apex angle, but
more liner material becomes jet. During the initial stage of the explosive loading, the smaller the apex
angle, the higher the liner temperature. After the jets are formed, the temperatures of the jets with
different liner shapes are close to each other.

Key words: mechanics of explosion; Eulerian method; CE/SE scheme; shaped charge; metal jet;

temperature rise due to shock waves
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