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Preperation and Properties of Water-soluble
Polyester Wire Enamel

ZHANG Hengguang', LIAO Hean', ZHANG Xiaorui'*?, NI Jiangfeng’
(1. Wuxi Toly Electric Works Co., Ltd., Wuxi 214196, China; 2. Soochow University,
Suzhou 215006, China; 3. Harbin University of Science and Technology, Harbin 150040, China)

Abstract: A thermosetting polyester wire enamel with high crosslinking density was prepared by using water-
soluble polyester resin as matrix. The adhesion of paint film was regulated by the ratio of hard and soft monomer
in polyester resin, the electric strength of paint film was improved by adjusting the branching degree of polyester
resin, and the technology of paint film was improved by adding thickening agent. The results show that when the
mole fraction of water-soluble functional monomer is 6%, the mole fraction of branched functional monomer is
14%, and the mole ratio of soft and hard chain segments in the remaining monomer is 2: 1, the wire enamel with
the water-soluble thermosensitive polyester as matrix has the best comprehensive performance. The optimum mass
fraction of curing agent is 3.0% of resin mass. When the mass fraction of thickening agent is 0.4% of the total
resin, the elongation at break of the enameled wire is 40%, and the electric strength is 40 kV/mm. The final coating
thickness of the enameled wire is 100 um, its breakdown voltage is 4 kV, and its heat resistance is good, which has
potential application value in the new sensor technology and equipment body integrated transformer.
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Fig.1 Electric strength of wire enamel with different mole

fraction of water-soluble functional monomers
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Fig.2 Elongation at break and electric strength of
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wire enamel with different mole fraction of

branching functional monomer
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Fig.3 Elongation at break and electric strength of
wire enamel with different molar ratios of

soft and hard monomers
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Fig.4 Elongation at break and electric strength of wire

enamel with different mole fraction of curing agent
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Fig.5 Viscosity of wire enamel with different mass

fraction of thickening agent
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Fig.6 Elongation at break and electric strength of wire

enamel with different mass fraction of thickening agent
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Fig.7 Heat resistance characterization of wire enamel
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