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Flashover characteristics of epoxy/Al,O; composite under
nanosecond rising pulses in SF¢ gas
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Abstract: Epoxy/Al,O; composite is widely used as insulating material in power equipment. However, its
performance in SF gas under fast-rising pulse is little studied, which limits its application in guiding insulation design
of pulse power devices. To investigate the insulation characteristics of epoxy/Al,0; composite under nanosecond
pulses, the flashover characteristics of this material are studied under pulse voltage with rise time of about 52 ns. The
results show that its electric field of flashover is much higher than pure epoxy’s, and the flashover voltage is in
accordance with Weibull distribution. The experiment shows that the flashover voltage increases significantly with the
increase of the pulse steepness, from 108 kV at 5.8 kV/ns to 226 kV at 20.5 kV/ns. As pulse steepness increases, the
flashover delay time decreases rapidly first, then tends to be flat. The surface morphology of the flashover area of the
samples shows that the flashover channel is obviously carbonized and flashover discharge has a destructive effect on
the composite material.
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Table1 Accumulative frequency

flashover voltage/kV flashover amount accumulated amount F(V)
81-85 1 1 0.0133
86—90 1 2 0.0267
91-95 2 4 0.0533

96—-100 11 15 0.2000
101-105 24 39 0.5200
106-110 14 53 0.7067
111-115 10 63 0.8400
116-120 8 71 0.9467
121-125 2 73 0.9733
126-130 1 74 0.9867
131-135 1 75 1
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Table 2 Comparison with flashover electric field of pure epoxy

source material electrode flashover electric field/(kV-cm™) pulse rise time/(ns) SF pressure/(MPa)
this paper  epoxy/Al,O5 composite finger 224 52 0.2
ref.[19] epoxy resin finger 113 100 0.2
ref.[20] epoxy resin finger 55 20 0.2
ref.[21] epoxy resin finger 43 not mentioned 0.2
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Fig. 5 Pictures of samples and SEM image of surface after flashover
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