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[ Abstract |

management in civil aircraft maintenance, which leads to sudden failures during component operation, a comprehensive risk impact

In response to the problem of insufficient analysis of the risk impact on system components and inadequate classification

factor was introduced to accurately evaluate the importance and potential hazards of civil aircraft system components, and a component
preventive maintenance strategy considering the comprehensive risk impact of multiple factors was established. A chance maintenance
decision model for civil aircraft systems was established with the objective of optimizing the maintenance cost of components, taking into
account the comprehensive risk impact of multiple factors on components. The model comprehensively considers the time correlation
between system components and the cost generated by the comprehensive risk impact of multiple factors on components. Example
verification shows that compared to preventive maintenance decisions that do not consider the impact of component risks, the
maintenance decision proposed in this article reduces the total maintenance cost of civil aircraft systems by about 20. 20% , and the
reduction rate of preventive maintenance and replacement frequency is about 41.23% .
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Fig. 1  Factors for evaluating the comprehensive

risk impact of components
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Table 6 Component parameters

ks B n Cy Cs Cy Crisk L Lps Lgs R
1 1.4 143 960 1950 7 950 500 0.9 0.4 0.2 0.75
2 0.8 55 480 1 000 1 600 500 0.8 0.3 0.1 0. 80
3 2.5 93 400 1 080 7250 500 1.0 0.6 0.4 0. 86
4 2.1 73 600 1780 5 100 500 0.9 0.4 0.3 0.85
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Table 7 Calculation results of comprehensive risk

impact of each component

i W EE WIREE WS a R
i FE (8 Wi S
1 0.558 4 0.364 4 0.203 5
2 0.4212 0.465 3 0.196 0
3 0.924 3 0.5317 0.491 5
4 0.722 4 0. 365 8 0.264 3
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Fig. 4 Bar chart of the calculated comprehensive

5}

risk impact of components
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Table 8 Preventive maintenance interval

B T, T, T T, Ts
1 58.73 52.57 46. 48 41.11 36.49
2 8.44 8.36 8. 11 7.80 7.44
3 43. 64 39.27 34.04 29.02 24.61
4 30.73 27.53 23.87 20. 46 17.52
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Table 9 Cost rates for different preventive maintenance

igLs 1 2 3 4
1 97.75 89. 18 88. 66 91.53
2 152. 68 145. 30 144.53 146. 85
3 104. 54 90. 90 88.98 92.13
4 123. 67 119. 60 125.58 136. 31
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Table 10 Comparison of results under different
maintenance strategies
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