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Life prediction of aircraft wiring harnesses
based on surrogate models
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Abstract: The study examines wires in high-vibration zones of aircraft, where artificial damage was
introduced to accelerate wear. Step-up-stress vibration testing was conducted to simulate
accelerated aging and measure wire wear over a fixed period. Three surrogate models were
developed using the wire diameter after artificial damage as the input and the experimentally
obtained wire wear as the output. This established a nonlinear relationship between the initial
artificial damage and the wear rate. The finite difference method was applied for time superposition
to approximate the entire life cycle. Results indicate that the surrogate model using a back
propagation neural network (BPNN) achieved the highest accuracy. Predicting lifespan through
wear rate across the product’s lifecycle can significantly reduce experimental costs. These findings
provide theoretical and experimental guidance for future research on anti-wear technology and health
management of aircraft wiring harnesses.
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Fig.1 Typical three-layer BPNN structure diagram
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Fig.2 The vibration value of the equipment of

turbojet engine
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Fig.4 Comparison of training set results for different surrogate models
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Fig.5 Comparison of validation set results for different surrogate models
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