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Application of Kriging modél to reliability analysis of
solid rocket' motor grain

L1UJi-tao™; L IU Fei®, ZHAN G Wei-hua'
(L College of Aerospace and Material s-Engineering,
National Universty of Defense Technology , Changsha 410073, China;
2 Troopsof 96630, The Chinese-People”s Liberation Army , Beijing 102206 , China)

Abstract : The structure reliability of solid rocket motor grain was analyzed based on
Kriging method./ Firstly , Lating hypercube sampling was used to get sampling data of ran-
dom variables. Secondly , the grain structure was analyzed using finite element method with
sampling data. At last, a response surface of octahedron shear stress was estimated usng
Kriging model. And, the reliability of grain was estimated in combination with failure crite-
rion. To evaluate the applicability of the Kriging method, Monte Carlo smulation was enr
ployed to compare with it. The approximate results of reliability qualify the performance of

the method.
Key words: Kriging method; reliability analysis; solid rocket motor ; viscoelasticity
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Table 1 Dimensions of motor structure

/ mm 284.5
/mm 184.3|| 8
/ mm 124

5 10
0.8 11
/(®) 35

ri/mm 7.5
rfmm 6
/ mm 292.7
/ mm 287.5
/mm 1.5
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P, £0.08 0<t<0.08
p:
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Table2” Satigics of random var iables

y 0. 495 0.001
po/ MPa 18.5 1.85
Y am 0.3 0.03
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Monte- Carlo ; Table 3 Comparison o the rdliability result
Monte-Carlo , Mm Mm
LHS 200 0.1309 0.0385 0.99938
100000 ( LHS 300 0.1311  0.0403  0.99936
) LHS 400 0.1311 0.0363 0.99944
Monte Carlo 3 ) M-C 100000 0.130989 0.039475 0.999470
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