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Study on Primary Influence Factors for Application of
Grey System Theong to Velocity of Explosive Forming Prjectile

LIN Jiajian' *, REN Huiqgi* , SHEN Zhaowu'
(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, Henan Luoyang 471023, China)

Abstract: The theortical analysis and numerical simulation of the of EFP velocity were conducted which is formed by the
big-cone shaped line in this paper, and twelve schemes of the EFP velocity are be considered by the theory formula and
numerical simulation. The influence factors of EFP velocity are be analysis by the grey system theory, and the grey cor-
relation matrix has been established between all the kinds of influence factors with the EFP velocity. The primary influ-
ence factors on the velocity of EFP is follow by the density of explosive. the angle of line, the velocity of detonate, the
diameter of line, the height of explosive and the thickness of explosive though analysis the grey correlation matrix, and
offered a referenced evidence on the design of lines and explosive structure.
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o g/cm’, 12 EFP
N N , 1, U
EFP s 1 12
° d/ 8/ o H/ ol D/ w/ v/
No.
mm mm () mm (g/cm?) (m/s) (m/s) (m/s)
1 EFP 1 50 2.5 130 60 1.63 6930 1366 1568
19 EFP 2 50 3 135 65 1.84 8390 1581 1418
3 50 3.5 140 65 1.63 6930 1175 1314
’ 4 50 4 145 70 1.84 8390 1229 1174
1 212 5 60 3 135 70 1.63 6930 1387 1594
1, d.0 «a 6 60 3 140 75 1.84 8390 1938 1650
\ sH.p. D \ 7 60 3.5 145 80 1.63 6930 1227 1524
. 8 60 4 150 80 1.84 8390 1494 1375
*_detona“on vint 9 70 3 140 80 1.63 6930 1646 1808
. . S . .. 10 70 3.5 145 80 1.84 8390 1967 1647
R 11 70 4 145 90 1.63 6930 1253 1538
1270 4 150 90 1.84 8390 1738 1542
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, &) =
X 4 . m’in mkin | yj (k) —xi (k) |4 0.5 max max | v (k) —x; (k) |
4 [ (B = i () T4 0.5 max max [ y; (&) — 2 (&) |
No. a1 a2 a5 @ a5 x v v (4
1 1 1 1 1 1 T (A= |y, (k) — 2, (k) | i = 1,2,3,4,
2 1.000 1.200 1.038 1.083 1.135 1.211 1.157 0.904 5,657 = 1,2,
3 1.000 1.400 1.077 1.083 1.000 1.000 0.860 0.838 .
4 1.000 1.600 1.115 1.167 1.135 1.211 0.900 0. 749 i 5.
5 1.200 1.200 1.038 1.167 1.000 1.000 1.015 1,017
6 1.200 1.200 1.077 1.250 1.135 1.211 1.419 1.052 >
7 1.200 1.400 1.115 1.333 1.000 1.000 0.898 0.972 ’
8 1.200 1.600 1.154 1.333 1.135 1.211 1.094 0.877 Anin = min min |y, (k) — (k) | = 0 (5)
9 1.400 1.200 1.077 1.333 1.000 1.000 1,205 1.153 AL — H;in rrfin\yl(k) ()| =0.700 (6)
10 1.400 1.400 1.115 1.333 1.135 1.211 1.440 1.050 i
11 1.400 1.600 1.115 1.500 1.000 1.000 0.917 0.981 Anin = min mkin‘yz(k) —x ()| =0 (D
12 1.400 1.600 1.154 1,500 1.135 1.211 1,272 0.983 A% = minmin|y, () — 2, (k)| = 0.851  (8)
i k
2.2
5
No. Al Al Al Al A A At A A Al A A
1 0 0 0 0 0 0 0 0 0 0 0 0
2 0.157 0.043 0.119 0.074 0.022 0.054 0.096 0.296 0.134 0.179 0.231 0.307
3 0.140 0.540 0.217 0.223 0.140 0.140 0.162 0.562 0.239 0.245 0.162 0.162
4 0.100 0.700 0.215 0.267 0.235 0.311 0.251 0.851 0.366 0.418 0.386  0.462
5 0.185 0.185 0.023 0.152 0.015 0.015 0.183 0.183 0.021 0.15 0.017  0.017
6 0.219 0.219 0.342 0.169 0.284 0.208 0.148 0.148 0.025 0.198 0.083 0.159
7 0.302  0.502  0.217 0.435 0.102 0.102 0.228 0.428 0.143 0.361 0.028 0.028
8 0.106 0.506 0.060 0.239 0.041 0.117 0.323 0.723 0.277 0.456 0.258 0.334
9 0.195 0.005 0.128 0.128 0.205 0.205 0.247 0.047 0.076 0.18 0.153  0.153
10 0.040 0.040 0.325 0.107 0.305 0.229  0.35 0.35  0.065 0.283 0.085 0.161
11 0.483 0.683 0.198 0.583 0.083 0.083 0.419 0.619 0.134 0.519 0.019 0.019
12 0.128 0.328 0.118 0.228 0.137 0.061 0.417 0.617 0.171 0.517 0.152  0.228
5 ) B)~ & D ) 6.
6
& ) & & & & & ; & i & &
1 1 1 1 1 1 1 1 1 1 1 1 1
2 0.690  0.891 0.746  0.825  0.941 0.866 0.816  0.590 0.761 0.704 0.648 0.581
3 0.714  0.393  0.617 0.611 0.714 0.714 0.724 0.431 0.641 0.635 0.724 0.724
4 0.778 0.333  0.619 0.567 0.598 0.530 0.629 0.334 0.538 0.505 0.5251 0.480
5 0.654 0.654 0.938 0.697 0.959 0.959 0.699 0.699 0.953 0.740 0.962  0.962
6 0.615 0.615 0.506 0.674 0.552 0.627 0.742 0.742 0.945 0.683 0.837 0.728
7 0.537 0.411 0.617 0.446 0.774 0.774 0.651 0.499 0.749  0.541 0.938  0.938
8 0.768 0.409 0.854 0.594 0.895 0.749 0.569  0.371 0.606 0.483 0.623 0.561
9 0.642 0.986 0.732 0.732 0.631 0.631 0.633 0.901 0.849 0.703 0.736 0.736
10 0.897 0.897 0.519 0.766 0.535 0.604 0.549 0.549 0.868 0.601 0.834 0.726
11 0.420 0.339  0.639 0.375 0.808 0.808 0.504 0.408 0.761 0.451 0.957  0.957
12 0.732 0.516 0.748 0.606 0.719 0.852 0.505 0.408 0.714 0.452 0.737 0.651




e 116 -« 29
2.3 , o
b
s s 3
b ’
° EFP o s
’ EFP s
° b
&k ’ . EFP
0 ] . , EFP
1 < )
rl= o8 k) k= 1.2,0125 0 = 1,
N =
2,065 j = 1,2 (9) (1] , ,
(9 6 , [yl ,2007,29
, 7. (4):1—5.
, 2] )
,2002.
Z X2 XT3 Xy X5 L [3]
M1 0.704 0.620 0.711 0.658 0.761 0.760 [J]. »2004»25(5):525_528.
V2 0.668 0.578 0.782 0.625 0.793 0.754 [4] , R
Xf Y.r ’
j L. ,2006,14(3) :231—234.
) °
’ [5] , , , EFP
| ’ [J]. ,2005,
EFP ’ Ts > 5(3):87—89.
Xy > X3 > X > Xy > Xz (6] , R s
EFP , x5 > [J. ,2008,
Ty > T > X > Xy > Xz 30(2):22—26.
’ EFP [7] Jun Wu, Jingbo Liu, Yinxin Du. Experimental and
Qe D s numerical study on the {light and penetration prop-
d o S erties of explosively-formed projectile[ J]. Interna-
tional Journal of Impact Engineering, 2007 (34):
1147—1162.
, (3] [4]
(8] [M].
’ ,1992.

, EFP , EFP
S O O O O S S S S O S O O O O O SO SO S S S S U U
( 111 ) y . N

2) . , o
’ ’ [1] s s y . /
° RAR ,2005,17(1) ;46— 52,
3) s [2] . . ,
’ ° Ly . 2004, 16
4) (12):2743—2746.





