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Table 1 Parameter values of different modes

the critical initiation  the output energy

. ) the true

different energy X of the latter Y of the previous

) . value of
modes interface that obeys interface that obeys o

o o reliability

the distribution the distribution
1 N(100,2%) N(120,6%) 0.9992
2 N(100,2%) N(120,3%) 0.999999985
3 N(100,6%) N(120,6%) 0.9908
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Reliability Evaluation Method of Energy Transfer Interface of Pyrotechnic Sequence

ZENG Xiao-yun', MU Hui-na', QIN Guo-sheng*, WANG Yin’, LI Xiao-gang'

(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China; 2. Shaanxi Institute of Applied
Physical Chemistry, Xi'an 710065, China)

Abstract: Aiming at the reliability evaluation of the energy transfer interface of pyrotechnic sequence, a reliability evaluation
method based on fiducial inference method was proposed. This method fully considered the randomness characteristics of the en-
ergy transfer interface data. By constructing the probability distribution model of the performance parameters, the prior knowl-
edge was organically combined with the test data, and the accurate evaluation and randomness quantification of the interface re-
liability were realized. Firstly, the reliability model of the energy transfer interface of pyrotechnic sequence was established. On
this basis, the reliability evaluation algorithm framework based on fiducial inference was designed. In order to verify the effective-
ness of the proposed method, the evaluation results of the quantile correction method and the Monte Carlo method were com-
pared and analyzed. The results show that when the sample size is 3 to 70, the deviation between the evaluation results based
on the fiducial inference method and the true value is the smallest, demonstrating good convergence and stability. Especially
when the sample size is less than or equal to 10, this method shows significant advantages, which effectively overcomes the de-
pendence of traditional methods on sample amount, and provides a new method for the reliability evaluation of the energy trans-
fer interface of pyrotechnic sequences.

Key words: pyrotechnic sequence;stress-strength interference model;fiducial inference;reliability evaluation
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