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Study and prediction of the effect of aviation grounded faults arc damage
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Abstract: Arcfault is one of the most common failure modes in aircraft electrical wire interconnect systems (EWIS). In order to

study the impact of different condition parameters on the arc damage, this paper simulated the grounded fault arc of
wire harness and fuel pipeline caused by aircraft vibration according to the vibration experimental method in SAE
A35692 standard. The experimental research on grounded fault arc damage was carried out under the conditions of
airborne 28 V direct current (DC) power supply and 400 H#/115 V alternating current (AC) power supply. And based
on the numerical computation method of fluid—solid thermal coupling, an arc damage prediction model was estab-
lished. The results show that the arc under AC power conditions has a shorter wire harness melting time due to
higher instantaneous power compared to DC power conditions, and its arc damage is significantly smaller than that
under DC power conditions. As the vibration frequency increases, the contact time between the wire hamess and
the pipeline is prolonged, and the arc damage is positively correlated with the vibration frequency. Comparing the
experimental and simulation results, the error between the two is relatively small, which effectively verifies the ap-

plicability of the arc damage prediction model and provides a certain reference for the safety assessment of the air-

craft EWIS wire harness.

Key words: electrical wire interconnect systems (EWIS); grounded fault arc; fault arc damage; fluid—solid—thermal coupling
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Fig.1 Classification of fault arcs
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Fig.2 Schematic diagram of grounded fault arc structure
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Fig.5 Grounded fault arc test circuit
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Fig.6 Damage volume measurement method
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Tab.l Fault arc damage volume under DC and AC power supply

conditions
1 fhe W] 3
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iR 1 iR 2 53 FHE
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Tab.2 Fault arc energy and average power under DC and AC power

supply conditions
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Tab.3 Fault arc damage volume under different vibration frequencies
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Fig.11 Average value of fault arc damage volume changes with

vibration frequency
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Tab.4 Fault arc energy and average power under different vibration

frequencies
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Tab.6 Comparison of maximum damage depth results

T KA mm

s B PREIF/ : 0
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