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Fig. 1 Schematic diagram of dual-mode warhead
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Fig. 2 Finite element calculation model
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Table 1 Computational parameters of JWL equation

o./(g/cm®)  D/(m/s)  po/(GPa) A,;/(GPa) B;/(GPa) R, R, w E,/(GPa)

1.70 8315 29.5 854. 5 20. 49 4. 60 1. 35 0. 25 8.5

X5 24 7 B U0 A B B S AR R # BRI Johnson-Cook BFEHMEE B 555800 J) Rk
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Table 2 Computational parameters of Johnson-Cook constitutive equation

Material A/(GPa) B/(GPa) n C m T./(K)

Copper 0.090 0.292 0.31 0.025 1. 09 1356
Tungsten 1.506 0.177 0.12 0.016 1. 00 1723
Aluminum 0. 265 0.426 0. 34 0.015 1. 00 775

A5 AN REAR A AL SR R e B8 98 P A g A58 7Y, iy A8 SR 1 Cowper-Symonds A% B 34 . 3l 25 J ik
58 B
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Fig. 3 The numerical simulation results of the formation process of 60 mm charge caliber EFP
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Fig. 4 Velocity-time curve of 60 mm EFP Fig.5 The numerical simulation results of

EFP penetrating into the steel target
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Fig. 6 X-ray photos of EFP shape
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Fig. 7 The hole shapes recorded on the grid targets Fig. 8 Typical steel target after penetration
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Fig. 9 Simulation results of the formation process of MEFP
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Fig. 11 The numerical simulation results of fragments penetrating through the steel target
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Experimental and Numerical Study on the Formation and
Penetration Properties of Dual-Mode Warhead
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Abstract: We studied an optional/dual-mode warhead with an ejectable cross-shaped cutting reseau
fixed at a proper place before the liner to realize multi-function of ammunition based on 60 mm arc-
cone liner Explosive Formed Projectile (EFP) charge configuration. The optional/dual-mode warhead
can change the kill elements mode according to the target properties Cheavily or lightly armored tar-
gets) ,and can form single EFP or MEFP(Multiple Explosively Formed Projectile) to provide the most
effective attack. The whole process of formation,flying and penetration of single EFP and MEFP was
simulated using LS-DYNAS3D. The simulation results are in good agreement with the experimental da-
ta. This study indicates that the single EFP has a good aerodynamic stability at a velocity of 1508 m/s
and it can penetrate through the 45 steel targets with a thickness of 30 mm; While the MEFP has a
velocity between 1500 and 1750 m/s with an even distribution and can penetrate through the 45 steel
targets with a thickness of 6 mm. The obtained results provide important reference to the design of du-
al-mode warhead.

Key words: dual-mode warhead;cutting reseau;penetration;numerical simulation



