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Electrical Tree Resistance of Epoxy Based Composite Insulation
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Abstract: The effects of doping micro-SiO, on the electrical tree resistance, thermal stability, thermal conductivity,
and trap characteristics of epoxy resin under repetitive frequency bipolar square wave voltage were investigated.
The results show that the electrical tree breakdown time of epoxy resin is prolonged by doping micro-SiO,, and the
prolong effect is the most obvious at 10 kHz, the electrical tree breakdown time is prolonged from 6 min to 44 min.
Doping micro-SiO, can also increase the thermal conductivity of the epoxy resin and reduce the degradation of
epoxy molecular chain at high temperature. The micro-SiO, filler can introduce more deep level traps, hinder the
development of electrical tree channels, extend and even block the development path of electrical tree, which
decreases the damage degree of molecular chain. Therefore, doping micro-SiO, can effectively improve the
electrical tree resistance of epoxy resin under repetitive frequency bipolar square wave voltage.
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Fig.1 Micro morphology diagram of

micro-SiO,/epoxy resin composite
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Fig.2 Breakdown channel morphology of electrical tree in

micro-SiO,/epoxy composite
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Fig.3 Breakdown channel morphology of electrical tree in

pure epoxy resin and micro-SiO,/epoxy resin composite
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Fig.4 Breakdown time of electrical tree in pure epoxy and

micro-SiO,/epoxy resin composite

M 4 7] DL Y, 4B PR 40 FE 10 kHz I (1) o 2 I
6] 4 6 min, 2445 2 F+ 5= & 15 kHz LA B, 4630
JIE T EBS A T 2 N TE) 2 7E 1 min DAY 5 AH ST 4l
AR  TEOK S10,/H 8 g 5260 B R 7 i 7
I [) B S5 S8 K, 0 001 %8 0 10 kHz I, H s R A
i 2 I [A] 24 44 min, A T4 [F] 400 26 T 4l 3 S i
(o 2 I TR E K T 633%, DRl 1k 5 4 34 SE B R A LE
T S10,/H AW I 52 A PDRE IR TR B AR 12 RE BE 4F
2.3 BIAK SIO, X R E 4RI SN

2l IR IR 5 ek Sio/ 3R A s 2 A kL
E (TG Je Ho— K4y (DTG) # 28 i1 5 i
H TG i1 4 5 DTG i £k 7] 153 ) 4 3 %6 5 70K Si0,/

100
80
N
& 601
= 4o
20/
0.
0 100 200 300 400 500 600
BE/C
(a)TG &
2-
1
RS — gATH
£y
N N
B -1
-4
100 200 300 400 500 600
IR/ C
(b)DTG Hh £
5 GINE SHEKSIO/MERIEE MBI
HREMRLER

Fig.5 TGA results of pure epoxy and

micro-SiO,/epoxy composite
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Fig.6 Trap distribution characteristics of pure epoxy

resin and micro-SiO,/epoxy resin composite
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Fig.7 Energy band structure and charge transport

diagram of epoxy resin
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Fig.8 Sketch map of charge recombination in

polarity reversal of bipolar square wave voltage
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