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Abstract: A shaped charge was produced with a wave shaper that can transform dual-mode penetrators by
changing the single-point detonation location. The theory of denotation wave formation was applied to analyze the
changes of liner surface pressure in different initiation situations. An analytical model was established for the
EFP(Explosively Formed Projectile)formed by denotation at the top of a liner, and for the JPC(Jetting Projectile
Charge)formed by denotation at the center of a charge. The ways of orthogonal optimizing design and LS-DYNA
finite element simulation software were used to obtain the suitable structural parameters of a uniform-thickness
eccentric hemisphere liner, and X-ray imaging and penetration experiments were then conducted. The penetration
depth of EFP in a steel target was 0.64Dy (the charge diameter, while that of JPC was 2.42D, when the burst
height was approximately 13Dy).
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Fig.1 One dimensional motion of liner element it formed at
initiation top point of liner
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Fig.3 The pressure change curve of detonation wave changes
with the angle of incidence
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Table I The factors and levels of orthogonal potimization
E| Ri/Dy H/Dy h/Dy
1 0.955 0.136 0.030
2 1.000 0.155 0.033
3 1.046 0.173 0.036
4 1.091 0.191 0.038
5 1.136 0.209 0.041

*2 BEHXRIEREWMATRINF
Table 2 Order of effects on differert targets
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Table 3 The results change of the charge with wave-shaper
when it changed the initiation position

TjiH B4 7o Y V/(m/s)  AV/(m/s)
EFP(200 ps) b 1692 13
JPCR50 ps) 3625 930
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Table 4 Experimental and numerical comparision of the dual-mode penetrator formation

pyit] I 1% [Pl V/(m/s) V/(m/s) //mm d/mm
s 1783 1538 70.5 54.8
EFP(120 ps)
R 1875 1625 65 60
s 3854 2379 128.5 68
JPC(80 ps)
ke 4000 2500 123.14 73.36
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