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Figure 3 Temperature rise experiment of fuse
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Figure 4 Numerical simulation model of electric box
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Figure 5 Temperature rise features of relay
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Figure 6 Temperature rise features of PCB
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Figure 7 Change of temperature at different width

of copper cladding region with current
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Figure 8 Temperature rise features of quick fuse

and PCB
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Figure 9 Temperature rise features of slow fuse
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Figure 10 Temperature distribution of integral
electrical box
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Figure 11 Sample point location of electrical box
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Table 1 Conductivity coefficient of contact electricity

and thermal contact
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Table 2 Free convection heat transfer coefficient of

electric box
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160 10. 58 — —
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Table 3 Simulation and experimental temperature
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Analysis of Temperature Field for Central Electric
Junction Box Based on ABAQUS

HE Zhanshu', CHEN Lei', WANG Wujun®, MAO Jianwei’

(1.School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.Henan THB Electric Co.,
Ltd., Hebi 458030, China)

Abstract; Due to the high temperature induced by the generation, the PCB locate in the central electrical
junction box (or electrical box) was easily inflammable. It was necessary to investigate the temperature distri-
bution of the PCB. The ABAQUS was used to simulate the temperature of PCB, relay, quick fuse, slow fuse,
etc. The corresponding temperature rise experiments were conducted to compare with the simulation results and
determine the parameters of each component, which were convective heat transfer coefficient, electrical
contact resistance, thermal contact resistance, etc. The simulations and experiments at the assembled level of
electrical box were conducted to analyze the influence of each component on the PCB temperature field. The
simulation results showed that the temperature rise of PCB decreased with an increase in the width of copper
cladding region and increased with an increase of current. Due to the complicated internal structure of the elec-
trical box, the temperature distribution of the PCB was not uniform. The higher temperature of PCB was gener-
ated in the joint of large power components and the total entrance of electric current, and the maximum rise of
temperature was 38.7 “C. Through the actual measurement of the temperature of PCB and the electrical box,
the measured results were qualitatively and quantitatively consistent with the simulated results.

Key words: central electrical junction box; contact resistance; contact thermal resistance; temperature

field; simulation



