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Research on calculation method of fatigue average failure rate of parts
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Abstract: Failure rate, average failure rate and average residual life determine the life distribution and reliability of
structures, which play a very important role in the reliability research of mechanical products. Based on the basic in-
dex of reliability measurement, the relationship between fatigue reliability coefficient and reliability is deduced when
the life distribution 1s two parameter Weibull distribution. A method for calculating the structural failure rate and av-
erage failure rate is proposed based on fatigue reliability coefficient, and the corresponding calculation process is de-
rived. Based on the existing fatigue life test data of integral lap panel structure, the proposed method and the tradi-
tional integral method are used to calculate the average failure rate and error analysis of integral lap panel structure.
The results show that the derived calculation formula has a simple form, is easy to calculate, and has high accuracy.
It is of great significance for FMECA (failure mode effects and criticality analysis) and maintenance decision-mak-
ing of mechanical structure.
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Fig.1 Geometrical structure of test samples
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Table 2 Fatigue life test data of integral lap panel structure"”’
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Table 3 The reliability life of structure under different
reliability based on the test data
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Table 4 The value calculated by the proposed methods and the traditional integral method and their relative errors
(based on the test data)
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Fig.4 Fatigue life distribution curve based on

handbook parameter values
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Table 5 Reliability life under different reliability
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Table 6 The value calculated by the proposed methods and the traditional integral method and their relative errors
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Table 7 Analysis of average failure rate calculated by different parameter value methods
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Table 8 FRF value and average failure rate calculated

according to equation (13) under different

parameter estimation methods

B A(Ng) e/ %
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ay, 17 800 2.30 5.45X 1077
0.99 —71.0
ay, 3y 64 310 1.50 1.58%10°7

ay, ) 41 100 1.00 1.25%10°°
0.95 —57.5
ay, 3y 96 610 1.00 5.31x10 7

ay, By 151 400 0.27 4.65%10 °

as, By 185 200 0.52 3.79x10° "

a, 276 600 0.15 8.24x10°°
0.1 —7.65
a3 250 100 0.39 8.87X10°¢
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