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Table 1 Orthogonal table

L Main charge K : 2a/ ) 2/ N H
" (H¥D (H¥2 (HFr3 (HFrH (HFH

| Small angle liner 1 0.024D 45 90 0.3 0.9D

: 2 0.028D 50 105 0.4 1. 0D

21 Large angle liner 3 0.032D 55 120 0.5 1.1D

4 0.036D 60 135 0.6 1.2D

K1 AU R e 2y
Fig. 1 The sketch of the shaped charge structure
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Table 2 Orthogonal design and calculated results
S I 2a/C%) 2B/ () N H o /(mes ')  v/(mes ) v /(me*s ) L

1 0.024D 45 90 0.3 0.9D 2 166 6 186 1 484 3.59
2 0.024D 50 105 0.4 1.0D 2233 6 479 1 837 3.73
3 0.024D 55 120 0.5 1.1D 2 398 6 407 2071 3.14
4 0.024D 60 135 0.6 1.2D 2461 6 527 2 250 4.03
5 0.028D 45 105 0.5 1.2D 1910 7 019 1 640 4,37
6 0.028D 50 90 0.6 1.1D 1 446 6 546 1292 1. 37
7 0.028D 55 135 0.3 1.0D 2 526 5 909 2179 5.31
8 0.028D 60 120 0.4 0.9D 2 026 5584 1914 2.57
9 0.032D 45 120 0.6 1.0D 1 855 6 608 1468 2. 14
10 0.032D 50 135 0.5 0.9D 1 946 6 310 1 859 1. 10
11 0.032D 55 90 0.4 1.2D 1492 6 024 1 260 3. 11
12 0.032D 60 105 0.3 1.1D 1770 5432 1537 3.38
13 0.036D 45 135 0.4 1.1D 2168 6 552 1 856 2.42
14 0.036D 50 120 0.3 1.2D 1920 6 013 1747 3.41
15 0.036D 55 105 0.6 0.9D 1551 5 676 1238 2.51
16 0.036D 60 90 0.5 1.0D 1 330 5372 1 100 2.68
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Fig. 2 Numerical simulation for biconical liner formation
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Optimal design of biconical liner structure

based on orthogonal design method "

Li Lei, Ma Hong-hao, Shen Zhao-wu
(Department o f Modern Mechanics, University of Science and Technology of China ,
Hefei 230027, Anhui, China)

Abstract: A kind of double cone liner was designed, its formation and penetration mechanisms were
studied by means of numerical simulations and experiments, the jet parameters of the liners with dif-
ferent structures were analyzed to acquire the optimized result through the orthogonal design method,
and the penetration capabilities of the optimized liners were explored by numerical simulation and ex-
perimental methods. Results display that the liner can form a shaped charge jet, an explosively
formed projectile and a slug. The small cone angle 2a can exercise a significant influence on the head
velocity of the jet, and the liner thickness ¢" and the large cone angle 28 can obviously affect the pro-
jectile velocity. For the optimized parameters of £'=0. 14 cm, 2¢=50°, 28=135" and N=0.4 or 0.5,
the head velocities of the jets can reach 661 3 and 683 9 m/s, respectively; the velocities of the projec-
tiles can reach 224 7 and 209 5 m/s, respectively; the penetration depths can reach 8. 24 and 8. 31 cm.,
respectively; and the hole sizes can reach 2. 12 and 2. 08 c¢cm, respectively. So the designed biconical
liner structure is reasonable, by which can ensure the velocity of the shaped charge jet and greatly im-
prove the velocity of the explosively formed projectile. The jet and the projectile can penetrate into the
target successively, by which achieves the double damage. And for a low-density charge and a small
standoff, the penetration effect is ideal.

Key words: fluid mechanics; shaped charge jet; orthogonal design; biconical liner; explosively formed

projectile
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