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Study on crack initiation and failure fracture mechanism of basin
insulators based on Al,O,/epoxy resin composite materials in service

LI Zhou", ZHONG Liming’>, WANG Wenxian'®, GAO Yibin?,
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(1. a. College of Material Science and Engineering; b. College of Mechanical and Vehicle engineering,
Taiyuan University of Technology, Taiyuan 030024, China;
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Abstract: In this paper, the general rules and characteristics of the failure damage of basin insulators in recent years were
firstly summarized. Then, the typical failure area of sample was extracted to analyze the matrix microstructure morphology
and the failure fracture surface morphology. Finally, the micro mechanical properties of the heterogeneous interface in
composite materials were characterized and analyzed by nanoindentation mechanics technology, and the crack initiation and
failure fracture mechanism of Al,O,/epoxy resin composite materials were expounded. The results show that the fracture
toughness value of the epoxy resin matrix is about 0.55 MPa-m'?, and the cracks originate from the epoxy resin matrix under

the action of load and continuously expand. When encountering high-strength Al,O, particles, the cracks deflect due to the

retardation and rapidly expand along the interface between the particles and matrix.

Key words: Al,O,/epoxy resin composite materials; crack initiation; microstructure; fracture toughness
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Fig.1 Failure rate of main components in GIS
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Fig.2 Flow chart for preparation process of basin insulator
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Fig.3 Discharge phenomenon of

shallow inclusions on the surface
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Table 1

The average mechanical parameters obtained from nanoindentation test

kR R/ GPa

fiff 5 /GPa W7 2441 1 /(MPa-m'?)

R/ME RKE FEMH

brdEmZE  fR/ME

B CTHME bREZE RAME BOKE CTEIME Rz

AlLO, 144.76 211.64 170.32 31.14 22.04
2%z 10.00 13.563 11.69 1.75 0.14

30.69 25.63 3.84 3.02 4.21 3.57 0.55
0.32 0.26 0.08 0.41 0.55 0.49 0.06
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Fig.8 Sampling schematic diagram and

morphology diagram of crack
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