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Influence of Load Current on Temperature Rise of Electrical Connector Contacts

LIN Qixiong, ZENG Wenfei, QU Weiming, CAI Di, ZHOU Zhe, CHEN Zhiren
(Guangzhou Power Supply Co., Ltd., Guangzhou 510620, China)

Abstract: The heating power of some electrical connector contacts of high-voltage equipment depends on load
current, so the influence of load must be considered in fault diagnosis of the contacts via temperature. In this
paper, the heating mechanism and the temperature change laws of the electrical connector contacts were
analyzed theoretically with the Joule - Lenz’ s law and the theory of heat transfer. Then experiments were
conducted to obtain the temperature change of heating position of disconnector with time under varying load
current and the relationship between steady - state temperature rise of the heating position and load current.
Results show that the temperature change speeds of disconnector contact and terminal are related with thermal
time constant, and the steady-state temperature rise has exponential function relationship with the load current.
This study may provide reference for fault diagnosis of electrical connector contacts in different load conditions.
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Table 1 Parameter of the thermal infrared imager
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Fig. 1 Infrared image of the target
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Fig. 2 Visible light image of the target
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Table 3 Result of temperature vs time curve fitting
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Fig. 3 Temperature vs time fitting curve of temperature

of the disconnector contact
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Fig.4 Temperature vs time fitting curve of temperature

of the disconnector terminal
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Table 4 Temperature data at various load
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Table 5 Result of temperature rise vs current curve fitting
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Fig. 6 Temperature rise vs current fitting curve of

temperature of the disconnector contact
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Fig.7 Temperature rise vs current fitting curve of

temperature of the disconnector terminal
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