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Abstract: Reliability simulation based on failure physic is introduced for improving reliability of avionic device. Fail-
ure prediction is achieved based on simulation method and quantitative model. The failure prediction of flight control
computer was preformed by using this method. And the defects in technology were found which could be used to im-
prove reliability of product. So we come to a conclusion that reliability simulation based on failure physic can effec-
tively advance reliability of avionics device.
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Figure 1. The development of reliability theory
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Figure 2. The factors of influencing reliability
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Figure 3. The basic procedure of reliability simulation
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Figure 4. The collection of product information
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Figure 5. Flight control computer’s model: (a) CAD model; (b)
CFD model; (c) FEA model
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Figure 6. The basic procedure of thermal analysis
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Figure 7. Actual measurement and simulation result of thermal of
power module
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Figure 8. Result of thermal analysis of flight control computer
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Figure 9. The basic procedure of vibration analysis
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Figure 10. Actual measurement of modal of power module
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Figure 11. The modal simulation of power module
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Figure 12. The acceleration simulation of computer
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Figure 13. The shift simulation of computer
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Figure 14. The basic procedure of failure ansys
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Figure 15. The basic procedure of valuation of reliability simulation
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Figure 16. Failure prediction model of power module
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Table 1. The reliability valuation of each module

® 1 SRR ESERTHEIHMER

YRR B T AR R B 4
2 MTTFF (h)
ITRR RS RESH frESH
1 AT R A 2.18 1830 17,615 19,287
2 JBAT IR 53 A 2.16 5935 51,780 56,890
3 AT IR 3 A 2.31 7652 45,376 52,139
4 AT R A 2.75 9596 74,235 82,749
5 AT R A 191 6377 25,836 31,479
6 JBAT IR 53 A 2.25 3914 32,681 36,145
7 JBAT IR 53 A 2.14 2845 45,781 19,241
8 JAT IR 53 A 1.75 3571 35,724 18,473
9 AT R 3 A 1.82 4862 48,716 20,146
10 AT R A 2.33 5796 41,783 37,849
1 AT R A 2.17 5481 65,714 19,146
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