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ABSTRACT: This paper studied the failure behavior and corrosion mechanism of aviation electrical connectors in the islands
and reefs in South China Sea under conditions of service by accelerated test and finite element simulation. An environmental
spectrum of accelerated corrosion test in marine environment was developed according to environmental data of typical aviation
equipment in service in South China Sea, based on this environmental spectrum, the change behavior and mechanism of ap-

pearance corrosion, contact resistance, insulation resistance and voltage strength of aviation electrical connectors were re-
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searched under laboratory accelerated test conditions. The reasons of the change of contact resistance were analyzed, and a

COMSOL finite element corrosion simulation model of the joint of the pin and socket was built to simulate and verify the corro-

sion behavior and mechanism of contacts. The results showed that the corrosion degree of the three types of electrical connectors

was different. The appearance corrosion degree of the connectors with stainless steel shell was the lightest, but the corrosion de-

gree of the inner metal clamps was the most serious, and the contact resistance fluctuated the most. The voltage strength and in-

sulation resistance of all electrical connectors were obviously reduced. The direct cause of the increase of contact resistance was

the serious corrosion in the capillary area at the junction of the pin and jack. The finite element model reproduced the process of

corrosion interface development and corrosion product deposition.

KEY WORDS: electrical connector; marine environment; acceleration test; corrosion simulation; contact resistance; COMSOL
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Tab.1 Specifications and materials of electrical connector test samples
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Fig.1 Methods of accelerated test for Marine environment
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Fig.2 Schematic diagram of alternating humidity and heat test
conditions
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Fig.3 Corrosion morphology of the shell of test samples at 1680 h: a) aluminum alloy plated military green cadmium electrical
connector; b) aluminum alloy plated electrical connector; ¢) stainless steel electrical connector
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Fig.10 The corrosion morphology and electrolyte electric field distribution correspondlng to the defective Au coating
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