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Abstract: In high-voltage insulated gate bipolar transistor (IGBT) devices, traditional Si-based semiconductor chips are
gradually replaced by emerging wide-bandgap semiconductor chips. High-power-density wide-bandgap semiconductors lead
to a sharp rise of operating temperature in power electronic modules. Silicone gel is used as an insulating material for the
packaging of high-voltage IGBT devices, and its insulating performance faces the challenges of high temperature and
thermal ageing. In order to study the effects of high temperature and thermal ageing on the thermal stability and insulating
properties of silicone gel, we studied the effects of high temperature and long-term thermal stress on the dielectric properties,
volume conductivity, and breakdown strength of silicone gel by high temperature experiments and thermal ageing
experiments of silicone gel materials, and analyzed the high temperature characteristics and thermal ageing characteristics of
the silicone gel. The results show that with the increase of temperature, the real part of complex permittivity and breakdown
strength of silicone gel decreases, and the dielectric loss and DC conductivity increases. With the increase of thermal ageing
time, the real part of complex permittivity of silicone gel increases, the dielectric loss decreases at first and then increases,
the DC conductivity increases at first and then decreases, and the breakdown strength decreases.
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Tab.1 Typical properties of DOWSIL™ 3-4170 silicone gel
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Fig.2 Dielectric properties of silicone gel samples at
30°C and 150°C
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Tab.3 The scale parameter and shape parameter of AC

breakdown strength at different thermal ageing time

ZAL 8] /h JRFEZ L a/(kV/mm) JEAIRZH B
0 16.70 4.05
100 14.00 7.04
500 11.85 4.86
1000 11.66 9.45
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