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Effect of properties of chopped fibers on electrical insulating
performance of meta-aramid paper

RUAN Haoou', LU Fangcheng', SUN Kaixuan', SONG Jingxuan', CHANG Xiaobin?>, FAN Sidi'

(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources (NCEPU),
Beijing 102206, China; 2. Ganzhou Longpont Material Technology Co., Ltd., Ganzhou 341999, China)

Abstract: In this paper, the effects of properties of chopped fiber on the breakdown strength, conductivity, trap
characteristics, and mechanical properties of meta-aramid paper were studied. The results show that based on the reference
sample of which the fiber diameter is 25 um, fiber length is 6 mm, crystallization temperature is 300°C, and the ratio of
precipitated fibrids and chopped fibers is 7:3, when the fiber diameter increases to 45 um, the embedding degree of chopped
fibers decreases, interface pores appear, and the breakdown and tensile strength of aramid paper can decrease by 16% and
24%, respectively. When the length of fiber increases to 18 mm, chopped fiber morphology shows coiling-type thus forming
the "hard-form" interface, the breakdown strength of aramid paper decreases by 63%, while the tensile strength shows little
change. When the crystallization temperature decreases to 230°C, the structural stability of chopped fibers reduces, which
causes their melting under hot-pressing process, and the breakdown strength and tensile strength decreases by 36% and 50%,
respectively. With the increase of proportion of chopped fiber, the breakdown strength of aramid paper increases at first and
then decreases, which is along with the change of paper compactness, while the tensile strength of aramid paper increases
monotonically with the increase of chopped fiber content, which reflects the necessity of chopped fibers for the stable
molding of aramid paper and the weakening effect of excessive chopped fibers on electrical insulation. In addition, the
aramid papers with low breakdown strength show a higher conductivity and a shallower trap depth, which can be regarded
as reference indexes for the insulation performance of meta-aramid papers.
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Tab.1 The details of chopped fibers

ffemmss FFRMK&GY  BEft/um  KE/mm o 45 RIRE/C

FCO Co 25.0 6 300
FDL1.5 D15 35.0 6 300
FD2 D2 45.0 6 300
FL12 L12 25.0 12 300
FL18 L18 25.0 18 300
FT290 T290 25.0 6 290
FT270 T270 25.0 6 270
FT250 T250 25.0 6 250
FT230 T230 25.0 6 230

1.2 EMIELKAFHE

HU 1 940 mL 25 55 17K . 2.8 g UIHT£F 4E A1 60 mL
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Fig.1 Platforms of electrical performance
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Fig.2 SEM images of chopped fibers with differed diameters
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Fig.3 The influence of fiber diameter on the electrical

performance of aramid papers
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Fig.4 SEM images of aramid papers prepared by chopped

fibers with different diameters
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Fig.5 Mechanical properties testing results of aramid papers

prepared by chopped fibers with different diameters
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Fig.11 The influence of crystalline temperature on the

electrical performance of aramid papers
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fibers with different crystalline temperatures
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