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Table 1 C-J parameters and JWL EOS parameters of the explosivet*!

C-] B8 JWLORZS T 2 2 H0p R
00/ (g/cm?®) D/(km/s) pe/GPa e/ (kJ/ecm®) A/GPa B/GPa R, R, w
1.717 7.980 29.5 8.5 524.23 7.678 4.2 1.1 0.34
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Table 2 Computational parameters of the shell material

o/ (g/cm®) E/GPa v oy/GPa E,../GPa B C/s ! P

7.85 207 0.3 2.07 22 1.0 4.0 0.6
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Table 3 Computational parameters of Johnson-Cook constitutive equation’®

A/GPa B/GPa n C m T./K Troom /K

0.09 0.292 0.31 0.025 1.09 1356 293
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Table 4 Computational parameters of Steinberg constitutive equation

Go/GPa  b/(s*/kg??) b'/(s?/kg?®) h f A/(g/mol) T, /K Yo ¢y /GPa

47.7 2.83 2.83 3.77X10°" 0.001 63.55 1356 2.02 0.12
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Fig. 3 Formation process of EFP calculated by Johnson-Cook constitutive model
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Fig. 4 Formation process of EFP calculated by Steinberg constitutive model
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Fig. 5 Comparison of the front views between calculation and experiment
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Table 5 Comparison of velocity and slenderness ratio of EFP between simulation and experiment

ALY ol S 56 F / (km/s) WK /mm K EAE/mm Kt
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Steinberg 7 4 £ %4 1.504 82 30 2.73
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3D simulation of over-turned explosively formed projectile(EFP)
with star-shaped fins

GUI Yu-lin', YU Chuan, LIU Cang-li, SUN Cheng-wei
(Laboratory for Shock Wave and Detonation Physics Research » Institute of Fluid Physics,
China Academy of Engineering Physics» Mianyang 621900, Sichuan, China)

Abstract: Formation process and the three fins of the over-turned EFP ignited at three points are nu-
merically simulated with LS-DYNAS3D finite element code. Simulated results are in good agreement
with experiments, providing the important reference for improvement and optimization of EFP de-
sign. Two constitutive models, Johnson-Cook and Steinberg, have been used to model the liner mate-
rial. The results show that the constitutive model has some effect on the shape of the fins and the
Steinberg model appears better in reproducing the experimental results.

Key words: mechanics of explosion; optimum design; LS-DYNA code; over-turned EFP; constitutive

model; star-shaped fin
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