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Fig. 1 Schematic diagram of WEFCP charge Fig. 2 Mesh model of WEFCP charge
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Table 1 Material models used in numerical simulation

Part Material Equation of state Strength model Failure model
Shell Al 7039 Shock Johnson-Cook Geometric strain
High explosive Comp. B JWL Hydro
Liner Iron C. E Liner Johnson-Cook
Wrapped part Reactive material Shock Johnson-Cook Geometric strain
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Table 2 Wrapping affected by the length-diameter ratio of the charge

L/D v/(m/s) Profile L/D v/(m/s) Profile L/D v/(m/s) Profile
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Table 3 Wrapping affected by the liner curvature radius

R.,/D R,/D wv/(m/s) Profile R,/D R, /D wv/(m/s) Profile R,/D R,/D wv/(m/s) Profile
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Table 4 Wrapping affected by the inner part shape

Shape v/(m/s) Profile Shape v/(m/s) Profile

-
Sphere 1360~2280 @ || Spherical segment 1818 @&

Hemisphere 1474~1900 ( Spherical cap 1914 ‘

3.4 EEYVSHAEEENEENRENF N
K BRI AL Yy o A L 7 ) 5 2 700 B > (R R B o B0 R . B, L S8k L/D
=0.5,R,/D=1.375,R,/D=1.026, 3£ 5 AT ELER, NESTTUEFER Y a=0 I, 1 E R
®5 GEYEHMNSNESMEBERENEMN

Table 5 Wrapping affected by the distance between liner and inner part

a/D v/(m/s) Profile a/D v/(m/s) Profile a/D v/(m/s) Profile
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0.003 1898 . 0.008 1887 | .
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Fig. 5 Comparison of WEFCP profiles at different time between X-ray test and simulation
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Table 6 Comparison of test and simulation results of WEFCP

Diameter Length v
Exp. /(mm) Sim./(mm) Error/(%)  Exp./(mm) Sim./(mm) Error/(%) Exp. /(m/s) Sim./(m/s) Error/(%)
16.5 15.7 4.8 22.5 24.8 10. 2 1900 1917 0.9
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Research on Formation Process of Wrapping
Explosively Formed Compound Penetrator

WANG Shu-You,MEN Jian-Bing,JIANG Jian-Wei

(State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology ,Beijing 100081 ,China)

Abstract: Wrapping explosively formed compound penetrator ( WEFCP) under blasting of shaped

charge covered by reactive material is introduced. Shaped charge with various thickness and small

length-diameter ratio is analyzed using numerical simulation software AUTODYN. The cover effects of

main structural parameters are considered, and the formation process of WEFCP is recorded by im-

pulse X-ray to get a better structure scheme. The simulation is proved to be reliable by experimental

results.

Key words: explosively formation;combined penetrator;shaped charge; wrapping;numerical simulation
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