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Abstract: The operating environment of EMU is complex, under the influences of multiple factors such as
electricity, heat, and high-speed airflow, the performance of insulating material for high-voltage cable terminal on
the roof is an important factor affecting the safety and stability of power supply system for EMU. In this study, the
thermal conductivity, glass transition temperature, and dielectric properties of typical insulating materials for cable
terminal on the roof were tested and analyzed by combining experimental analysis with simulation calculation. The
electric field distribution at room temperature and the temperature distribution at different ambient temperatures of

the cable terminal were studied by establishing an electric-thermal coupling simulation model of the roof cable
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terminal. The results show that the thermal conductivity of both ethylene-propylene-diene monomer (EPDM) and
epoxy resin (EP) increases with the increase of temperature, and decreases with the increase of temperature when
the temperature is higher than 80°C . At room temperature, the thermal conductivity of EPDM and EP is 0.251
W/(m-K) and 0.431 W/(m-K), respectively. The dielectric constant of EPDM decreases gradually with the increase
of temperature, decreasing from 3.7 at —60°C to 3.28 at 100°C. The dielectric constant of EP increases gradually
with the increase of temperature, increasing from 5.02 at —=60°C to 5.29 at 100°C, which is due to the difference of
their glass transition temperature. The simulation results show that the change of electric field at the terminal of
AC cable caused by temperature is small, the maximum distortion point occurs at the root of stress cone, and the
electric field is 3.12 kV/mm. The secondary electric field concentrates in the main insulation of cable, and the
electric field is 2.9 kV/mm.

Key words: motor train unit (EMU); cable terminal; electro-thermal coupling field; material properties; electric

field simulation
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