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The geometrical models of three kinds of liners

arc-cone shaped
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Tablel The geometrical dimension of liner
type of liner h/mm  D/mm d/mm r/mm R/mm  «/°
big-cone shaped 65 50 50 3.5 - 146
imperfect-sphere shaped 65 50 50 3.5 40 -
arc-cone shaped 65 50 50 3.5 50 146

Note: h is height of charge, D is diameter of charge, d is diameter of

liner,r is thickness of liner,R is curvature radius,a is cone angle.
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Fig.2 Mesh of the numerical model
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Table 2. High-Burn and JWL parameters

p/g-cm73 D/m - s p/kPa A/kPa
1.71 8.835 x 10° 3.37 x 107 8.845 x 108
B/kPa R, R, ®

7.678 x10° 4.6 1.35 2.5%x107!
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Table 3 The Johnson-Cook parameters of aluminum materials

p/g+em® A /GPa B/GPa n 4 m T,/K T,,/K

>

2.7 0.337 0.343 0.41 0.01 1.00 877 294
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Table 4 The Steinberg parameters
p/g - em 3 Gy/GPa b/ (s /kg”?) b’/(sz/ng”) h
8.93 47.7 2.83 2.83 3.77 x10 ~*
f A,/ (g/mol) T./K Yo oo/ GPa
0.001 63.55 1.356 2.02 0.12
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Fig.3 The EFP forming process of big-cone shaped liner
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Fig.4 The EFP forming process of imperfect-sphere shaped liner
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Fig.5 The EFP forming process of arc-cone shaped liner
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Fig. 6 The curves of velocity vs time
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Table 5 The comparison of experimental

and simulational results

length maximum minimum

L/mm diameter D/mm diameter d/mm L/b-Ld

experiment 1 28 30 12 0.93 2.30
experiment 2 25 31 15 0.80 1.67
numerical 42 35 22 1.20 1.91
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Fig.8 The cell of liner
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Fig.9 Curves of velocity vs time of big-cone shaped liner
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Fig. 10 Curves of velocity vs time

of imperfect-sphere shaped liner
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Fig. 11 Curves of velocity vs time of arc-cone shaped liner
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Fig. 12 Curves of pressure vs time of big-cone shaped liner
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The Application Study of Affixed Cover in Forming Process of EFP with Fins

LIN Jia-jian'>, SHEN Zhao-wu', REN Hui-qi’
(1. Department of Modern Mechanics, University of Science and Technology of China, Hefei 230026, China;
2. The Third Research Institute of the Corps. of Engineers, Luoyang 471023, China)

Abstract: The explosively formed projectile( EFP) with fins for a cover charge structure by LS-DYNA software which four covers

were conglutinated on the liner was studied by three-dimensional numerical simulation. The mechanism of forming EFP with fins was

discussed based on the curves of velocity and pressure vs time of the liners. A contrastive analysis was carried out on the three kinds

of liners which include big-cone shaped liner,imperfect-sphere shaped liner and arc-cone shaped liner. Results show that three kinds

of liners can form obvious fins and the velocity of the big-cone shaped liner is the fastest. The experimental results agree with the

simulational results basically.

Key words: explosion mechanics; explosively formed projectile( EFP) ; fin; liner; shaped charge; cover; numerical simulation



