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Study on micro-structural evolution of epoxy resin for motor during
thermal oxidative ageing process

TAN Shuxin!, XIE Zhihui", ZHANG Yue?, KANG Jian’, HE Weihan’,
ZHANG Guangsheng', CHEN Jinyao®’, WU Tong’

(1. Southern Power Grid Peak Regulation and Frequency Modulation Power Generation Co., Ltd.,
Guangzhou 510630, China; 2. Dongfang Electric Machniery Co., Ltd., Deyang 618000, China;
3. State Key Laboratory of Advanced Polymer Materials, Polymer Research Institute of Sichuan University,
Chengdu 610065, China)

Abstract: Epoxy resin is widely used in the field of motor insulation. The researchers has conducted considerable research
on its macroscopic performance changes under thermal oxidative ageing conditions, but the research on the ageing at
molecular structure level ageing is limited. This paper systematically investigated the changes in chromophore groups, free
radical content, cross-linking network functional groups, and internal micro-defects of epoxy resin samples under different
thermal oxidative ageing time using ultraviolet spectroscopy, electron paramagnetic resonance spectroscopy, infrared
spectroscopy, and two-dimensional X-ray scattering. The results show that after thermal oxidative ageing, the samples
exhibit distinct absorption peaks at ultraviolet wavelengths of 406 nm (corresponding to p-benzoquinone) and 636 nm
(corresponding to dibenzoquinone or naphthoquinone derivatives), and the appearance of the samples turns dark brown. The
free radical content increases rapidly with ageing time (reaching a high level at 20 h) then gradually decreases, and
maintains a low level after 80 h. The destruction of cross-linking network functional groups follows a specific sequence with
the increase of thermal oxidative ageing time, and the destruction rate of functional group slows down after 80 h. There are
micro-defects inside the sample, and the defect size gradually increases with the increase of thermal oxidative ageing time.

Key words: epoxy resin; thermal oxidative ageing; free radical; micro-defect
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