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A Study on Connector’s Resistant Fluctuations Induced by Mechanical
Vibration and Thermal Cycle
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Abstract

Tolerating Vibration load by electrical equipment may lead to weaken the wiring connections. This weakening is
due to the increased resistance of the connectors. Fretting corrosion of connectors induced by vibration is a major
concern for automotive Industry, often leading to increased contact resistance and connector failure. Simulation
of connector’s behavior during fretting corrosion is very complicated, requiring many parameters, and is highly
nonlinear in nature. Experimental testing of sample connectors is currently the only practical method of evaluating
connector performance. Vibration tolerance and Thermal cycle have an important effect on the corrosion of the
connectors, which is why most quality tests emphasize the effect of these two. In this study, 7 vehicle connectors
with a total of 23 contacts were subjected to vibration testing. During these vibrations, which lasted for 48 hours
in three directions, the temperature rose alternately from 40 degrees Celsius below zero to 85 degrees Celsius
above zero and then dropped to 40 degrees Celsius below zero. Finally, the results related to the oscillations of the
electric potential difference related to each of the contacts were reported and the causes of these oscillations were
elaborated.

Keywords: Vibrations, Vehicle Connectors, Thermal Cycle, Corrosion
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