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Study on Reliability Analysis Method for Liquid Rocket
Engine in the Case of Zero-failure Data

NING Jiang-fan, YAN Xiao-qing, , ZHANG Shi-feng
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: In the progress of the trial run of liquid rocket engine, the situation of zero-failure data may happen. For zero-failure
data, the reliability of the liquid rocket engine was assessed by the least square method with the classical estimation and the Bayes
estimation based on the analysis of the life distributing. An analysis of the estimate result was also given. The computational results
indicate that the least square method combined with the Bayes estimation is suitable for the reliability analysis of liquid rocket engine in
the case of zero-failure data.
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Tab.1 A group‘of random numbers from the Weibull distribution

n(p;) =

61.7 98.1 186.1 385.3 405.1
451.2 465.9 518.4 539.6 590.0
646.2 658.4 736.0 931.7 967.0
1052.5 1069.7 1081.5 1125.7 1201.1
1205.5 1262.1 1350.8 1458.1 1559.6
1647.8 1668.2 1700.2 1749.2 1863.2
1988.0 2103.9 2449.0 2493.6 2659.7
2664.4 2865.6 2908.9 2936.2 2998.0
3035.3 3128.8 3274.2 3736.9 3793.0

-4007.0 4265.3 4452 .4 5803.4 8691.1
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Tab.2 Zero-failure Data
I 1 2 3 4 5 6 7 8 9 10
4 61 451 646 1052 1205 1647 1987 2264 3053 4006
n 10 9 8 7 6 5 4 3 2 1
5 55 45 36 28 21 15 10 6 3 1
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Tab.3 The estimate of the least square method

P - FhoA Mg A(2)
Z Rk 0.9795 0.9769 0.9649
Bayes f&iitf 0.9666 0.9614 0.9613
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