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Reliability evaluation method based on failure data
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Abstract: Under the condition of failure data with poor information, the maximum en-
tropy model for evaluation of mechanical product reliability was put forward. According to
the empirical value formula of reliability, the reliability empirical value vector of failure data
was obtained, and discrete failure frequency vector of lifetime data could be inferred by the
empirical value vector (i. e. statistical histogram was obtained); based on the interval-map-
ping Newton iteration method, the maximum entropy probability density function was estab-
lished, the failure probability distribution function could be gained by integration, and then
the estimated true value function of reliability was acquired. Studies on simulation cases and
experimental cases have proved the method proposed is not only able to evaluate the reliabili-
ty with a known distribution but effective and feasible in the reliability assessment under the
condition of failure data without any priori information about the possibility distribution. At
the given lifetime, the difference between the values of reliability obtained via the maximum

entropy method and the known distributions is very small, which only reaches 3. 40%.
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Fig. 13 Fitting figure of maximum entropy reliability
distribution function for Monte Carlo simulation

data of Rayleigh distribution (n=5)
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data of Rayleigh distribution (n=51)
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Fig. 15 Data of specimen fatigue life
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Table 1 Empirical reliability and failure probabilities of

specimen fatigue life

Iig Y AL Iig 25 5
5o MR |5 mEE
7 (o) Po; i (o) P,

1 0.96569 0.03431 || 11 0.47549  0.04902
2 0.91667 0.04902 || 12 0.42647 0.04902
3 0.86765 0.04902 || 13 0.37745 0.04902
4 0.81863 0.04902 || 14 0.32843  0.04902
5 0.76961  0.04902 || 15 0.27941  0.04902
6 0.72059  0.04902 || 16 0.23039 0.04902
7 0.67157 0.04902 |17 0.18137 0.04902
8§ 0.62255 0.04902 |18 0.13235 0.04902
9 0.57353 0.04902 || 19 0.083333 0.04902

10 0.52451 0.04902 || 20 0.034314 0.04902
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Fig. 16 Estimated reliability function of specimen

fatigue life data
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Fig. 17 Failure data of helicopter component
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Fig. 18 Estimated reliability function of failure data

of helicopter component
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Fig. 20 Estimated reliability function of failure data

of cylindrical roller
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