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Fig. 1 FEA calculation model for two-point explosion
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Fig. 3 Damage coutors of targets in 9 cases at 2 ms
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Table 3 Sequences region value of orthogonal experiment

J 31 X [ {E 1%

T4
Ly L, T d hy hy
1 0.0 0.0 0.0 0.238 1.0 0.333
2 0.0 0.5 0.5 0.095 0.2 0. 889
3 0.0 1.0 1.0 0. 000 0.2 0.667
4 0.5 0.0 1.0 0.333 0.2 0.111
5 0.5 0.5 0.0 0.524 0.2 0.333
6 0.5 1.0 0.5 0.476 0.6 1.000
7 1.0 0.0 0.5 0.714 0.4 0. 000
8 1.0 0.5 1.0 0.952 0.2 0.333
9 1.0 1.0 0.0 1. 000 0.0 0.667
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Table 4 Gray relational degrees and Table 5 Gray relational degrees and Table 6 Gray relational degrees and
gray incidence coefficients between gray incidence coefficients between gray incidence coefficients between
crater diamemter and different factors left crater depth and different factors right crater depth and different factors
at different levels at different levels at different levels
T RIREZ B T RIRE Z B T RIK B Z B
L, L, T L, L, T L, L, T
1 0.627  0.627  0.627 1 0.444  0.444  0.444 1 0.678 0.678  0.678
2 0.808  0.497  0.497 2 0.800  0.727  0.727 2 0.441  0.643  0.643
3 1.000  0.286  0.286 3 0.800  0.500  0.500 3 0.512  0.678  0.678
4 0.705  0.546  0.375 4 0.727  0.800  0.500 4 0.643  0.863  0.441
5 0.943  0.943  0.433 5 0.727 0.727  0.800 5 0.807  0.808  0.678
6 0.943  0.433  0.943 6 0.889  0.667  0.889 6 0.583 1.000  0.583
7 0.583 0.359  0.651 7 0.571  0.667  0.889 7 0.412  1.000  0.583
8 0.893  0.469  0.893 8 0.500  0.727  0.500 8 0.512  0.807  0.512
9 1.000  1.000  0.286 9 0.444  0.444  1.000 9 0.678  0.678  0.512
KECRE 0.834  0.573  0.554 KEREE  0.656  0.634  0.694 FHCEE 0.585  0.795  0.590
5 2 B

0.834 0.573 0.554
I'=]0.656 0.634 0.694
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Table 7 Average gray incidence coefficient in single objective function

S 24 R 5 O R R R

(EESESES 7K ) i n
12.500 0.812 0. 681 0.544
a 15.625 0. 864 0.781 0.678
18. 250 0. 825 0.505 0.534
0. 000 0.511 0. 637 0. 847
B 0.116 0.636 0.727 0.753
0.232 0.573 0.537 0.785
0 0. 449 0.748 0.623
T/ s 25 0.697 0. 835 0.603
50 0.518 0.500 0.544
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Optimization design for priming parameters of two-point explosion
based on gray theory

Gu Qiang, Zhang Shi-hao, An Xiao-hong, Zhang Ya
(College of Mechatronic Engineering ,» North University of China ,
Taiyuan 030051, Shanxi, China)

Abstract: Aimed at the selection problem of priming parameters of two-point explosion in concrete, a
method for optimizing the parameters was proposed based on the gray theory. The experimental pro-
gram was developed by the orthogonal experimental design technique, static explosion experiments
were simulated by the software AUTODYN under different priming parameters. The gray relational
degree and the gray incidence coefficient between the priming parameters and crater diameter as well
as crater depth were calculated. The optimization of the priming parameters was done based on the
single-objective function and the multi-objective function, and the additional production experiments
were completed. The results show that the crater diameter increases 4% —42%, the left crater depth
increases (0—29) % and the right crater depth increases (0—32) % by means of the optimized parame-
ters, the damage effect of two-point explosion in concrete is improved than before.

Key words: mechanics of explosion; gray theory; relational degree; concrete; orthogonal experiment;
optimization
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