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Nonparametric estimation method of reliability evaluation
in competitive fault model
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Abstract: The nonparametric estimation method of reliability evaluation was compared
and analyzed for the problem of small sample and randomly censoring in the field data of aer-
o-engine. Monte Carlo method was applied and a simulation method was designed to compare
the reliability evaluation method within competitive fault model. Through the example of
trebling Weilbull distribution, random censoring observations of aero-engine were simulated
through this method by comparing four nonparametric estimation methods of reliability eval-
uation. An example of engineering application was used to illustrate the validity of the meth-
od. Results show that the excellence order of nonparametric estimation method is Kaplan-
Meier estimation, mean rank order method, Herd-Johnson estimation and Nelson-Aalen esti-

mation under the trebling Weilbull competitive fault model.
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Table 2 Comparison of nonparametric estimation method of mean life time of simulation model in competitive fault model

KA BEARR MK m O Eino  Eigw Eiw Exa Eawo Encxu Enom Ena
20 0.1 1 685.2  698.1 640. 1 751.0  811.2 49313.9 41720.9 57150.3 68248.6
gﬂg 20 0.2 1 689.2  705.2 640. 1 755.9  828.5 60710.0 48287.4 70079.8 89046.0
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Table 3 Failure data of the components of aero-engine

A= A N A S (5 = N (51 A YIS
1 1.0 11 230. 0
2 23.3 J | 12 275.5
3 27. 4 J | 13 323.4
4 39.3 14 339. 0
5 67.3 J | 15 372. 8 J
6 73.2 16 722.8 J
7 85.3 17 748. 2 J
8 148. 9 J | 18 771. 6
9 180. 0 19 1164.8
10 223.0 20 1643. 1
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Table 4 Reliability of the components of aero-engine

B i/ h AR L3USES Kaplan-Meier ff
1.0 0. 966 1. 000
39.3 0.911 0.941
73.2 0. 853 0.878
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223.0 0. 671 0. 680
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275.5 0. 546 0. 544
323.4 0. 484 0.476
339.0 0. 422 0.408
771. 6 0.312 0.272
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1643. 1 0.094 0
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