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Table 1 Sizes of the shaped charge structure

B/ D/(mm) a/ (%) d/(mm)  §/(mm) p/(g/ecm’) A'/(mm) L'/(mm) &/(mm)

120 50 50 25 1.7 8.93 110 70 5
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Table 2 Parameters of MAT_HIGH_EXPLOSIVE_BURN and JWL_EOS

o/(g/ed®) Dy/(km/s) p,/(GPa) A/(GPa)  B/(GPa) R, R, w eo/(kJ/g)

1.59 7.82 25 581. 4 6.801 4.1 1.0 0.35 5.6

Note:p —Mass density, D, —Detonation velocity, p,—Chapman-Jouget pressure,

e, —Initial internal energy per unit mass.

®3I HABHPSH
Table 3 Parameters of MAT _STEINBERG

Py G, B Y A Too o
. ; i h S Y
/(g/cm®) J(GPa) /(s kg ¥*) /(s +kg ¥*) /(g/moD /(KD " /GPa)
8.93 47.7 2.83 2.83 3.77X10°* 0.001 63.5 1. 356 2.02 0.12

Note:p,—Mass density,G,—Basic shear modulus.b,b",h, f—The parameters of the basic shear modulus and yield
strength equations, A— Atomic weight, T,,,—Melting temperature, ¥, — The parameter of the cold compression

energy equation,o, —Initial yield stress.
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Table 4 Parameters of Griineisen_EOS

C S, S, S; Yo a E, Vv

0. 394 1. 49 0 0 2.02 0. 47 0 1

Note: E, —Initial internal energy per unit volume,V,—Initial relative volume.
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Table 5 Velocities of the jet tip and tail unit

Time/(ps)  Jet tip speed/(m/s) Jet tail speed/(m/s)|| Time/(ps) Jet tip speed/(m/s) Jet tail speed/(m/s)

8 6250 2383 121 6177 1652
11 6214 2348 135 6170 1660
31 6196 1980 173 6161 1621

101 6183 1671
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Fig.4 The results from numerical simulations(Time is zero when the jet tip arrives at the liner’s bottom port)
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Study on Big Entry Hole Bidirectional Shaped Charge
LI Lei,SHEN Zhao-Wu,MA Hong-Hao

(Department of Modern Mechanics sUniversity of Science and
Technology of China s Hefei 230026 ,China)

Abstract: A shaped charge model,in which the biconical liner with the two-way charging structure was
combined, was designed. Its jet formation mechanism was studied by means of numerical simulations,
and the jet parameters were calculated. The obtained results were shown as follows: First, the small
cone angle of the liner formed shaped charge jet, and the large cone angle formed explosively over-
turned projectile. Second,the velocity of the jet tip and the projectile were respectively 6 250 m/s and
1620.9 m/s. Third, the length and average diameter of the projectile were 26. 1 mm and 8. 6 mm.
Based on the numerical results the jet penetrate formula was amended and then used to calculate the
penetration depth of the shaped charge,and the calculated value was 69. 6 mm. Finally.,an experiment
was carried out according to the model, the length and average diameter of the projectile were 28. 1 mm
and 8. 8 mm. Furthermore, the penetration depth and hole size were 70 mm and 17 mm. Good agree-
ment is among the numerical, theoretical calculation and the experimental results. In addition, the su-
perior penetration performance is proved by the experimental results.

Key words: biconical liner; two-way charging; numerical simulation; shaped charge jet; explosively

formed projectile; penetration performance
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