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Fig.1 Structure of dual mode warhead
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Table 1 The material parameter of liner, partition and explosive

A ¢ n m L
liner(Cu) /MPa /MPa /g - cm™

89.9 292 0.025 0.31 1.09 8.96

A B p
shell /MPa /MPa © " m /g cm™
(45 #Steel)

496 434 0.014 0.26 1.03 7.83
partition G SIGY EH  PC  FS ’;g em
(phenolic resin)

2.4 0.05 O -9 - 1.196

losi D Pc A B G P
?TE (;s)lve /m-s”' /GPa /GPa /GPa /g - cm™
8425 29.66 854.5 2.05 - 1.845
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Fig.3 The change of the forming parameters with the thick-

ness of the partition
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Table 2 Factor levels in orthogonal design

level factor

D,/D,  d/D, B h/D, s/D, 1/D,
1 0.8 0.02 50 1.05 0.02 0.03
2 0.84 0.04 52 1.09 0.04 0.05
3 0.87 0.06 54 1.14 0.05 0.06
4 0.91 0.07 56 1.18 0.07 0.08
5 0.95 0.09 58 1.23 0.09 0.10
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Table 3 Orthogonal table and calculated results

FEZR R FEWIF R . d. D, h sl B 58 R FE A
B Al LA 3 ) S A s e EFP RN JPC B84 o K A8 L 1) B
FEREER X EFP 8 455 T K AR B 5 e 1Y 32 WO R
s.d.h.D, B.1; il JPC B4 JC K AR L5 e (14 32 Y
FH: d\Dg\S\hJ\,Bo

. A B C D E F EFP JPC

projects I dl -1 -

1 2 3 4 5 6 Vg, /M - s Av /m 57 L/D Vi /M = s Av/m s L/D
1 1 1 1 1 1 1 2023 52 1.27 3379 1010 4.00
2 1 2 2 2 2 2 2121 44 1.43 3663 1031 3.88
3 1 3 3 3 3 3 2169 38 1.40 3409 878 3.24
4 1 4 4 4 4 4 2205 45 1.40 3852 1170 4.05
5 1 5 5 5 5 5 2223 43 1.41 3881 1139 4.42
6 2 1 2 3 4 5 2205 43 1.42 3641 1140 4.38
7 2 2 3 4 5 1 2224 35 1.40 3454 676 2.72
8 2 3 4 5 1 2 2012 46 1.21 3205 1167 3.68
9 2 4 5 1 2 3 2122 55 1.43 3759 1202 4.26
10 2 5 1 2 3 4 2166 48 1.40 3746 1275 4.76
11 3 1 3 5 2 4 2122 59 1.33 3633 1136 3.98
12 3 2 4 1 3 5 2167 54 1.46 3558 1194 4.37
13 3 3 5 2 4 1 2142 37 1.84 3835 1222 4.54
14 3 4 1 3 5 2 2209 38 1.97 3881 1262 4.47
15 3 5 2 4 1 3 1906 21 1.03 3817 1376 5.87
16 4 1 4 2 5 3 2229 38 1.42 3733 1081 4.02
17 4 2 5 3 1 4 2024 55 1.24 3678 1197 4.68
18 4 3 1 4 2 5 2123 54 1.41 3767 1115 3.96
19 4 4 2 5 3 1 2174 40 1.43 3884 1122 3.93
20 4 5 3 1 4 2 2201 35 1.42 3852 1424 5.22
21 5 1 5 4 3 2 2172 41 1.42 3661 950 3.87
22 5 2 1 5 4 3 2209 38 1.46 3905 1199 4.12
23 5 3 2 1 5 4 2220 34 1.44 3849 1381 5.18
24 5 4 3 2 1 5 2023 43 1.25 3783 1448 6.02
25 5 5 4 3 2 1 2123 42 1.40 3940 1382 5.24
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Effects of Charge Detonation Control Structure Parameters on Dual Mode Damage Element

FAN Xue-fei' , LI Wei-bing' , WANG Xiao-ming', LI Wen-bin' | YU Liang’
(1. ZNDY of Ministerial Key Laboratory, Nanjing University of Science and Technology, Nanjing 210094 ,China; 2. Shandong Special Industrial Group Co. ,
Lid, Zibo 255201, China)

Abstract. In shaped charge,the detonation control structure parameters of the charge has important influences on the propagation
of detonation wave and the formation of dual mode damage element, the influences and regulars of partition’s structure parameters
( partition’s diameter, partition’s thickness, partition’s cone angle) and charge’s structure parameters( charge’s height and small
explosive column’s height) on the formation of explosive formed projectile (EFP) and jetting projectile charge (JPC) dual mode
damage element under the condition of 110 mm charge caliber and JH-2 explosive were researched using LS-DYNA simulation
software. The optimal range of the parameters was determined, among them, partition’s diameter and thickness are taken for
0.8-0.87 and 0.05-0.09 times of charge caliber, respectively, partition’s cone angle is taken for 52°-60°,the charge’s height
and small explosive column’s height are taken for 1.1-1.2 and 0.06-0.12 times of charge caliber, respectively. Combining with
the orthogonal optimizing design method, the best parameter’s group of the charge detonation structure was determined : the di-
ameter, thickness and cone angle of partition were taken for 0.91, 0.07 times of charge caliber and 52°, respectivel. Charge’s
height and small explosive column’s height were taken for 1. 14 and 0.1 times of charge caliber, respectively, the thickness of
shell was taken for 0.09 times of charge caliber. X light photographic test was carried out, revealing that the simulation results are
in good agreement with the experimental ones.

Key words: structure parameter; dual mode warhead; numerical simulation; orthogonal design
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