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ABSTRACT: To investigate traveling characteristics of penetrators like shaped charge jet (JET),
explosively formed projectile (EFP) and jetting projectile charge (JPC) in water, numerical cal-
culations were carried out by AUTODYN software under four conditions of the stand-off dis-
tance including 0.5D\, 1Dy, 1.5D\ and 2D\ ( D\:charge diameter). Thereby, characteristics includ-
ing formation, effective length, velocity and kinetic energy of the three shaped charge penetrators
were compared and analyzed. Results showed that when the stand-off distance is higher than 0.5
Dy, JPC has a moderate degree of stretching, a better continuity of the penetrator and the optimal
cavity effect than JET and EFP. Simultaneously, it has smallest and slowest attenuation of the
remote velocity and the head velocity. Moreover, in a long time interval, JPC has biggest remote
kinetic, whose attenuation is slowest. These characteristics of JPC is conducive to the traveling in

the water. When the stand-off distance is 2D\, the traveling characteristics of JPC in water is op-
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timal. When the standoff is 0.5 D, the JPC fails to stretch sufficiently and has poor traveling char-

acteristics in the water. At this time, the performance of JPC is between those of JET and EFP.

KEYWORDS: JPC; shaped charge warhead; underwater weapons; underwater target destruc—

tion
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Fig. 1 Structure of the shaped charge
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Fig.2 Numerical calculation model
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Tab.3 Parameters of explosive material Comp B

p/ (grem )  A/GPa B/GPa R R © va/ (em-s')  Eqg/ (kJom ?) pa/GPa

1.717 524.23 7.678 4.2 1.1 0.34 7980 8.5X10° 29.5
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Fig. 3 Head velocities of 3 penetrators for different mesh sizes
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Fig. 6 Numerical calculation results of formation of JET in water
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Fig. 7 Numerical calculation results of formation of EFP in water
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Fig. 8 Numerical calculation results of formation of JPC in water
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Fig. 10 Variations of the remote velocity of the penetrator
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Fig. 12 Relationships between penetrator head velocity and penetration distance
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Tab.4 Head velocities of three kinds of penetrator
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