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Table 1 Typical aviation electromechanical equipment
and its multi-stress environment
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Table 2 Main failure modes and failure mechanism of
common aviation electromechanical equipment
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Fig.1 Failure coupling effect of electromechanical

equipment under multiple failure modes
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Fig.2 Technical process of reliability simulation analysis of aviation electromechanical equipment based on performance model
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Fig.3 Integrated modeling of performance and reliability
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Fig.4 Process of failure physical modeling of basic unit
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Fig.5 Performance simulation model of aviation

electric fuel pump
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Fig.6 Simulation characteristic curve and measured
performance curve of fuel pump
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Fig.9 Degradation curve of boost value at rated flow and 0 flow
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Table 4 Reliability evaluation value of key
performance parameters
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Fig.10 Performance reliability degradation curve of boost

value under rated flow
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Research on Model-Based Reliability Simulation Method of Aviation
Electromechanical Equipment Under Multi Stresses Condition

Shao Jiang, Sun Sheng, Meng Lihua, Zeng Chenhui
China Aero Polytechnology Establishment, Beijing 100028, China

Abstract: With the development of military science and technology, the function and performance requirements and
integration degree of aviation electromechanical equipment are becoming higher and higher, the environmental and
working stress types are more diversified, and the stress conditions are getting more and more severe. Under the
action of multiple stresses, the failure modes and failure mechanisms of aviation electromechanical equipment are
more complex, which will result in frequent major accidents or accident symptoms. The reliability design of aviation
electromechanical equipment is facing severe challenges, which has become one of the bottleneck problems
restricting the quality and safety of aviation equipment. Firstly, this paper analyzes the multi stress environment,
common failure modes and failure mechanism of aviation electromechanical equipment, and studies the failure
coupling effect of aviation electromechanical equipment under multi stress. Secondly, the reliability simulation analysis
process of aviation electromechanical equipment based on model is studied, the performance reliability simulation
analysis and evaluation method of aviation electromechanical equipment are formed by integrating the physical model
of basic unit failure under multi stress with the product performance model. Finally, a certain type of aviation electric
fuel pump is selected as the object, and the technical methods proposed in this topic are applied. The performance
degradation curve of the fuel pump rated flow and boost value is obtained, as well as the performance reliability of the
product at different times such as the initial state, the first overturn period, and the total life.

Key Words: electromechanical equipment; failure mechanism; failure mode; physical-of-failure model; performance
model; reliability simulation
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