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Effects of thermal ageing on micro-structure
and electrical properties of meta-aramid paper

BAO Zonglin, XIE Qing, SONG Jingxuan, ZHANG Yahui,
ZHANG Yixiao, RUAN Haoou, LU Fangcheng

(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China ElectricPower University, Beijing 102206, China)

Abstract: An experimental platform was built to conducted thermal ageing experiments at 105°C , 155°C , and 180°C
respectively for 30 d on a domestic meta-aramid insulating paper, and the changes of chemical structure, micro-morphology,
and electrical properties of the paper during thermal ageing process were studied. On the basis of isothermal surface
potential decay method, the surface trap distribution characteristics of the samples at different thermal ageing stages were
compared, and the polymerization degree and electric strength of the samples under different ageing temperature were fitted.
The results show that the thermal ageing has a destructive effect on the surface and cross section of meta-aramid paper
macroscopically, resulting in a decrease of the polymerization degree overall. Microscopically, the thermal ageing has a
significant destructive effect on the amide bonds, C-N bonds, and C=0O bonds in the molecular structure of meta-aramid
paper. The thermal ageing causes the volume conductivity of meta-aramid paper to increase and the electrical strength to
decrease. During the thermal ageing process, shallow traps will appear briefly and then disappear, and the higher the
temperature, the earlier the shallow traps appear, which is of great significance for the quantitative judgment of thermal
ageing stage for the meta-aramid paper.

Key words: thermal ageing; meta-aramid paper; electrical properties; carrier; trap characteristics
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