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Research on thermal conductivity of polyurethane foam adhesive and its
application in 110 kV cable joints
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Abstract: Polyurethane foam adhesive has good expansion filling characteristics, electrical insulation performance, and
waterproofness. To achieve its application in filling the inner layer of the cable joint protective shell, at first, we tested the
thermal, electrical, and mechanical properties of polyurethane foam adhesive with different foaming ratios. Then, a two-
dimensional axisymmetric model of the cable joint was established, and the steady-state temperature field distribution of the
cable joint under different filling adhesive conditions was simulated and analyzed. Finally, a physical model of the 110 kV
intermediate joint was established, and thermal cycling tests were conducted on cable joints using different filling adhesives.
The results show that all the performance test results of polyurethane foam adhesive are good. With the increase of foaming
ratio, the thermal conductivity, insulation performance, and mechanical property of the foam adhesive decrease, with a
foaming ratio of 3 times, the foam adhesive shows optimal comprehensive performance. The absolute error between the
simulated and measured temperature values of various structure inside the joint using different filling adhesives are basically
no more than 10%, which verifies the effectiveness of the simulation model. The steady-state temperature distribution of the
joint filled with foam adhesive is similar to that of the joint filled with traditional waterproof adhesive.

Key words: cable intermediate joint; polyurethane foam adhesive; temperature distribution; electric-thermal coupling field
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Fig.1 Cross section morphology of foam adhesive with
different foaming ratios
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Fig.2 Performance test results of foam adhesive with
different foaming ratios
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Fig.3 Local structure of cable joint model
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Fig.6 Schematic diagram of experiment system
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