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Simulation Research on Corrosion Degradation of Avionics Connectors

DU Yi-jiang, YU Da-zhao, LIU Qi

(School of Basic Sciences for Aviation, Naval Aviation University, Shandong Yantai 264001, China)

ABSTRACT: The work aims to explore the changes in contact impedance of avionics connectors when they undergo corrosion
degradation, and to study the impact of corrosion degradation on signal transmission of avionics connectors. This article first
studied the mechanism of corrosion degradation of avionics connectors, established their equivalent circuit models, and then
conducted simulation studies on low-frequency and RF electrical connectors, extracted impedance parameters, and analyzed the
impact of corrosion degradation on signal transmission. The simulation results showed that the contact resistance increased ob-
viously with the increase of the corrosion degree, while the contact inductance changed little. The contact capacitance increased
with the increase of the corrosion area of the contact surface, and decreased with the increase of the corrosion thickness between
the contact surfaces. The contact resistance increased with the increase of frequency, and the contact inductance and contact ca-
pacitance remained basically unchanged with the increase of frequency. The contact impedance presented inductive characteris-
tics at low frequency and capacitive characteristics at high frequency. The impedance amplitude first increased and then de-

creased with the increase of frequency, and the peak appearred at the inductive and capacitiveconversion frequency, which
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would be reduced by the corrosion degradation. For low-frequency signals, corrosion degradation will lead to signal attenuation

and delay. For high-frequency signals, extreme values of return loss, insertion loss and VSWR will appear at the conversion

frequency.

KEY WORDS: electrical connector; corrosion degradation; equivalent circuit; impedance parameters; signal transmission;

simulation
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Fig.1 Low frequency electrical connector
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Fig.2 High frequency electrical connector
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Fig.3 Contact surface of the electrical connector
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Fig.4 Equivalent circuit: a) non-corroded degenerate; b) partial corrosion-degraded; c) complete corrosion degradation
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degenerate; b) partial corrosion-degraded;
¢) complete corrosion degradation
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Tab.2 Material properties of J599 series electrical connectors
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Fig.8 Contact resistance variation caused by (a) frequency and (b) contact area
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Fig.17Contact resistance, inductance and capacitance variation caused by frequency when undrgraded: a) contact resistance;
b) contact inductance; ¢) contact capacitance
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