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Table 1 Parameters of material model and equation of state for explosive

o/ (kg/m’)  pe/(GPa) D/(m/s) E,/(GPa) A/(GPa) B/(GPa) R, R, 13)

1787 34 8390 0.09 581.4 6.801 4.1 1 0.35
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Table 2 Parameters of material model and equation of state for liner

o/ (kg/m?) G/(GPa) Yo/(MPa) Y/ (MPa) B n ¢/(m/s) %o S,

8960 47.7 120 640 36 0. 45 3940 1.99 1.49
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Table 3 Parameters of material model and equation of state for air

o/ (kg/m®) Co G C, C; Cy Cs Cs Yo

1. 293 0 0 0 0 0.4 0.4 0 1.4
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Fig. 2 Section plane results of jet penetrating steel target Fig. 3 Simulated results of jet penetrating steel target
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Table 4 Parameters of material model and equation of state for steel

o/ (kg/m’)  G/(GPa) A/(MPa) B/(MPa) n C m Yo N/ kgeK] S D, D, D, D, D

7830 47.7 792 510 0.26 0.014 1.03 2.17 477 1.49 0.64 1.94 —3 0 0
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Fig.5 Collapsing status of jet after penetrating shearing movement plates at 44 ps
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Fig. 6 Relation between energy lose of jet and
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Fig. 7 Penetration results of jet disturbed by four-layer plates with different velocities
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Table 6 Penetration depth of jet and its drop ratios with jet’s different incidence angles and plates’ different velocities

Impact angle/(*) Penetration depth/(mm) Drop ratios/( %)
=0 =100 m/s =0 =100 m/s
10 75.6 45.7 3.3 41.5
20 69. 8 41.0 10. 8 47.7
30 64.5 36.8 17.5 53.0
40 56.8 32.7 27.4 58.2
50 47.3 25.7 39.5 67.1
60 39.6 18.6 50. 6 76.2
70 31.8 14.9 59.3 80.9
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Table 7 Effect of jet’s incidence angles and plates’ movement on penetration depth of jet

Impact angle Influence coefficient/ (%) Impact angle Influence coefficient/ (%)
/() =0 =100 m/s /() =0 =100 m/s
10 3.3 38.2 50 39.5 27.6
20 10. 8 36.9 60 50. 6 25.6
30 17.5 35.95 70 59.3 21.6
40 27.4 30. 8
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Numerical Simulation on Shaped Charge Jet Being Disturbed by
Shearing Movement of Four-Layer Spaced Plates

SUN Li-Zhi', LI Zhi-Yuan®,LU Qing-Ao

(1.Unit 71315 of PLA ,Shangqiu 476000,China;
2. Ordnance Engineering College ,Shijiazhuang 050003 ,China)

Abstract : Numerical simulation with ANSYS/LS-DYNA software was accomplished on metal jet being

disturbed by shearing movement of four-layer equivalent spaced plates. Disturbing performance of

moving plates was analyzed according to jet rupturing forms,energy losing values,and the penetrating

depth in target plate. The effects of the plates’ velocity and the impact angle on the disturbing

performance were obtained. The obtained results are as follow: The increasing of the plates velocity

can improve the disturbing ability on jet;the disturbing efficiency was greater with the plates velocity

beneath 100 m/s than over 100 m/s;and the disturbing extent can increase with the increase of the

impact angle. All those results are significant for mechanical armoring research.

Key words:armoring; shaped-charge jet;penetration;shearing movement;numerical simulation
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