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Table 1 The table head design for filtering experimental plan
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Table 2 Filtering experimental data

5 Y WL Y i 50 Y 1 Y
1 7.857 6 9 7.779 8 17 7.8335 25 7.892 2
2 7.3017 10 7.992 1 18 7.841 8 26 7.903 5
3 7.254 0 11 7.892 5 19 7.237 9 27 7.980 3
4 7.627 9 12 7.847 6 20 7.734 6 28 8.393 2
5 7.719 1 13 7.679 5 21 7.683 4 29 7.779 8
6 7.619 5 14 7.763 5 22 7.688 3 30 7.839 6
7 7.409 7 15 A K 23 7.529 4 31 KR IE
8 5.904 6 16 KB K 24 7.572 6 32 R
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Fig. 1 The half normal distribution of the effect estimates
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Table 3 The range analytical result

C 0.203 813 BF 1.702 638 AG 0. 089 487
F 1. 567 000 AB 2.057 638 BH 0.077 925
CF 0.099 613 GH 0.087 125 BE 0.105 338
A 2.136 325 EH 1. 893 413 BG 0.003 150
AC 0. 045 837 E 0.160 775 AH 0.019 963
AF 1.941 025 G 0.123 063 CH 0.156 075
B 2.111 913 CG 0.131 700 H 0.157 488
BC 0.110 150 AE 0. 042 800
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Table 4 The variance analysis table of filtering experiment

F

~ F(fasfo

Ry S, s Shs F P
C 0.33 1 0. 33 2.918 0.126
F 19. 64 1 19. 64 172.506 1.07X107°
A 36.51 1 36.51 320. 628 9.70X 108
B 35. 68 1 35. 68 313. 342 1.06X10 7
E 0.21 1 0. 21 1. 816 0. 215
G 0.12 1 0.12 1. 064 0.332
H 0. 20 1 0.20 1.742 0.223
CF 0.08 1 0.08 0.697 0.428
CA 0.02 1 0.02 0.148 0.711
FA 30. 14 1 30. 14 264. 685 2.05X1077
CB 0.10 1 0.10 0.852 0.383
FB 23.19 1 23.19 203. 662 5.67X10°7
AB 33.87 1 33.87 297. 443 1.30X10°7
GH 0.06 1 0. 06 0.533 0. 486
EH 28. 68 1 28. 68 251. 859 2.49X10°7
CG 0. 14 1 0.14 1.219 0. 302
AE 0.01 1 0.01 0.129 0.729
AG 0.06 1 0. 06 0.563 0. 475
BH 0. 05 1 0. 05 0.427 0.532
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BG 0 1 0 0.001 0.98
AH 0 1 0 0.028 0.871
CH 0.19 1 0.19 1.711 0.227
BE 0.09 1 0. 09 0.780 0.403
8 0.91 8 0.113 75
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Applications of experimental design in study of
explosive network’s reliability

Wang Dan', Yu Hai-jiang”
(1. School of Mathematics and Statistics, Beijing Institute of Technology ,
Beijing 100081, China;
2. Institute o f Chemical Materials , China Academy of Engineering Physics,
Mianyang 621999, Sichuan, China)

Abstract: Explosive networks are the key components to the initiations of aimed warheads and shaped
charge warheads, which become the important way for the logicalization of ammunition detonating
system. For designing and evaluating the reliability of an explosive network, it is important to find
out the quantitative relationship between the reliability characteristic quantities and the major factors
affecting the reliability. The quantitative models between the detonation velocity and its main factors
were determined by the orthogonal and uniform experiments. First, the orthogonal experiment was
carried out to select seven major factors from the twenty-three possible factors, and then these major
factors were applied to create an effective uniform experiment to do regression analysis on the experi-
mental results, finally the quantitative models between the detonation velocity and the main factors
were figured out.

Key words: mechanics of explosion; reliability; orthogonal design; explosive logic network; uniform
design; Lasso; Elastic Net
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