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Experimental Design and Simulation Analysis of Thermoelectric Coupling
of Aviation Electrical Connector
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ABSTRACT: In order to provide theoretical support for multi stress test, the coupling effect between stresses is studied deeply.
Based on the existing equipment, the typical thermal coupling test of J599 III electrical connector is designed and the test re-
sults are analyzed. SOLIDWORKS is used to model the electrical connector, then COMSOL multiphysics is used to analyze the
thermoelectric coupling, and the results are compared with the experimental results. When the current is 1 A, the maximum
temperature of the contact surface is located in the contact area between the pin and the socket. The maximum temperature is
24.4 °C, the temperature rise is 0.1 ‘C, and the temperature at the center of the contact area of the pin is the highest, reaching
26.7 ‘C. When the current is 8 A, a temperature rise of about 6 ‘C can be produced. The simulated temperature rise is slightly
higher than the experimental value. The contact resistance increases with the increase of temperature. Temperature and load will

cause the temperature rise and contact resistance of the contact part of the electrical connector.
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Fig. 3 Contact temperature rise curve
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Fig.4 Contact model: a) pin model; b) jack model
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Tab.1 Thermal and electrical properties of contact base material
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Fig.8 Contact resistance at different temperatures
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Fig.9 Principle of current influence contact resistance
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