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Reliability Analysis for Explosive Initiator Based on Generalized Linear Models

HONG Dong-pao', WANG Ying-hua', GUAN Fei' , WEN Yu-quan®
(1. China Academy of Launch Vehicle Technology, Beijing 100076, China; 2. State Key Laboratory of Explosion Science and Technology, Beijing Institute of
Technology, Beijing 100081, China)

Abstract: In order to improve the reliability analysis of the explosive initiator with small sample size, a method based on general-
ized linear models of reliability analysis for explosive initiator was proposed according to sensitivity test and characteristics of relia-
bility analysis. The likelihood function was transformed to a generalized linear expression of binomial variable. Using the general-
ized linear model for binomial distribution, the maximum likelihood estimations of the model coefficients were obtained, and cor-
responding arithmetic was put forward. With the asymptotic normality of maximum likelihood estimations, the approximated con-
fidence interval for the reliability was obtained by logit transform of reliability fuaction. The present method was validated by the
test data of stab detonator and electronic detonator. Results show that using about 150 samples is available to analysis the explosive
initiator with a reliability goal of 0.999 by the method in this research.

Key words: aircraft design; explosive initiator; reliability analysis; generalized linear models; sensitivity test
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