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Thermal-mechanical Simulation Analysis on Manufacturing
Process of 10 kV Cable Fusion Joint
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Abstract: A thermal-mechanical simulation model of cable insulation fused joints was established, and then the
effect of the difference in fluid temperature and flow rate between water-cooled and air-cooled cooling methods on
the internal stress distribution of fused joints was analyzed. The effect of the material performance difference
between the new cross-linked polyethylene and the old cross-linked polyethylene on the stress distribution was
also studied. The results show that the change of water-cooling parameters has a great influence on the stress of the
insulation layer of the fusion joint, and the stress distribution is concentrated near the interface of the new and old
insulation layer, and the difference of the material properties leads to the similar stress distribution.
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Fig.1 Schematic diagram of simulation structure of

cable fusion joint
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Fig.2 Three-dimensional temperature distribution of
cable fusion joint when the water cooling temperature is
283-302 K
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Fig.3 Stress distribution diagram of the insulating layer

when the water cooling temperature is 286 K
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Fig. 4 The stress distribution along the insulating layer
interface and the maximum stress at the insulating layer

interface under different water cooling temperatures
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Fig. 6 Stress distribution along the insulating layer

interface under different water cooling flow rates
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Fig. 8 Stress distribution along the insulating layer

interface under different air-cooling flow rates
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Fig. 9 The peak stress of the insulating layer interface

under different air-cooling flow rates
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