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Table 1 The simulation results of the parameters without revision

h n E@) |E(&)-0l MSE(G)|| h n E@&) |E(&)-0l MSE(G)
0.6 30 0.8610 0.1390 0.1486 ||0.6 50 0.8959  0.1041 0.0964
0.8 30 0.9056 0.0944 0.1201 ||0.8 50 0.9307  0.0693 0.0795
1.0 30 0.9372 0.0628 0.1034 ||1.0 50 0.9483 0.0517 0.0706
1.2 30 0.9818 0.0182 0.0858 ||1.2 50 0.9634 0.0366 0.0598
1.4 30 1.0449 0.0449 0.0721 ||1.4 50 0.9935  0.0065 0. 0460
0.6 40 0.8900 0.1100 0.1214 ||0.6 60 0.9191  0.0809 0.0846
0.8 40 0.9136  0.0864 0.0954 ||0.8 60 0.9445 0.0555 0. 0664
1.0 40 0.9467 0.0533 0.0870 ||1.0 60 0.9462  0.0538 0. 0649
1.2 40 0.9663 0.0337 0.0700 ||1.2 60 0.9646  0.0354 0.0535
1.4 40 1.0096 0.009 0.0578 ||1.4 60 0.9795  0.0205 0.0421
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Table 2 The simulation results of the parameters with revision

h n EG*) IE@G")-ol MSE(* )| b n EG*) IE(G") -0l MSE(G*)
0.6 30 0.9957  0.0043 0.1736 {|0.6 50 1.0034  0.0034 0.1056
0.8 30 1.0049  0.0049 0.1381 ||0.8 50 1.0049  0.0049 0.0898
1.0 30 1.0004  0.0004 0.1150 ||1.0 50 1.0048  0.0048 0.0771
1.2 30 0.9938  0.0062 0.089 ||1.2 50 1.0035 0.0035 0.0641
1.4 30 1.0013  0.0013 0.0658 ||1.4 50 1.0049  0.0049 0.0473
0.6 40 1.0033  0.0033 0.1436 |0.6 60 1.0082  0.0082 0.0951
0.8 40 1.0059  0.0059 0.1069 {|0.8 60 0.9932  0.0062 0.0706
1.0 40 1.0060  0.0060 0.0961 ||1.0 60 1.0038  0.0038 0. 0606
1.2.40 0.9935  0.0065 0.0737 ||1.2 60 1.0018  0.0018 0.0573
1.4 40 0.9951 0.0049 0.0576 ||1.4 60 0.9917 0.0083 0.0438
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Table 3 Data of simulated calculation

sample Ay A, var(R,)
30 0.90 0.59 0.0028
40 0.91 0.69 0.0014
50 0.92 0.61 0.0011
60 0.92 0.55 0.0007
5 % f
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Table 4 Sensitivity test for a primer cap by up-and-down method

stimulus/cm fire number failure number

3.5 0 1
4.0 1 3
4.5 3 10
5 10 11

5.5 11 0
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Reliability Assessment for Initiating Devices Based on Bootstrap

WEN Yu-quan', HONG Dong-pao’

(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China;

2. Depariment of System Engineering of Engineering Technology, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: To assess the reliability of initiating devices accurately with small samples, the influence of up-down test on the scale

parameter was studied. The experiment scheme was designed with coefficient of variation. Based on the up-down test data, the

revised method of the scale parameter was given. The results of simulation calculation show that the revised parameter has better

statistical characteristics and related to the test itself little. The reliability assessment method for initiating devices with small

samples based on the bootstrap was proposed, and the estimation of the scale parameter was revised, with that the accuracy of

assessment was proved by simulation calculation and test. The method was used to assess the reliability of one initiating device , with

v =0.90 and R=0.999 ,the result is that the lower limit reliability is 0. 99997 ,similar to 0. 99998 got by the run-down method.

Key words: system engineering; reliability assessment; initiating device; coefficient of variation; bootstrap method



