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Study on Polyesterimide Insulation System of Traction Motor

WANG Youchuan', LI Qiangjun', ZHAO Anran', ZHANG Junjie’
(1. CRRC Zhuzhou Electric Locomotive Research Institute Co., Ltd., Zhuzhou 412001, China;
2. Guilin Electrical Equipment Scientific Research Institute Co., Ltd., Guilin 541004, China)

Abstract: Combined with the special application environment and special structural characteristics of traction
motor, the polyester imide insulation system of traction motor based on polyesterimide resin and three-in-one mica
tape was studied in this paper. The heat resistance and processability of polyesterimide resin were studied by
thermogravimetric analysis (TGA) and viscosity-temperature curve, on the basis of it, simulated insulation
structure was prepared using the three-in-one mica tape with good compatibility with polyesterimide resin to verify
the electrical ageing performance and reliability of the insulation system. The results show that the insulation
system based on the selected polyesterimide resin and three-in-one mica tape has outstanding processability,
mechanical properties, electrical properties, heat resistance, reliability, and low cost. The heat resistance index
reaches to 215, which meets the requirements of high bonding strength, high heat resistance, and high reliability of
traction motor.
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ageing
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Fig.1 Coil insulation structure sample
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Fig.2 Simulated insulation structure sample
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Fig.3 Ageing test process
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Tab.1 The performance comparison of resins
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Fig.4 Thermogravimetric curve
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Fig.5 Viscosity-temperature curves of polyesterimide resin
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Tab.2 Performance comparison between three-in-one

mica tape and glass cloth reinforced mica tape
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Tab.3 The normal dielectric dissipation factor of

coil insulation structure sample

GENES
ETRS
02U, 06U, 08U, 10U, 12U,
1 120%  140%  1.46%  150%  1.68%
2 1.09%  130%  130%  133%  1.67%
3 1L12%  127%  130%  136%  1.53%
4 134%  1.58%  1.60%  1.67%  1.83%

T R 15T 5 T e b i 11 28 B R A ol 455 RE R 80
1.0%~2.0% » 1 & AN KT 3.0% [ Z K, [F] B L& M
02U T+ 2 1.2U I, A7 Joit 452 46 PR $ A 38 i 0.5% 7o
A, AR /N, R AE 1800 VA E B IS R, 444 &
G0 A T A5 RE R B A AR /N S % BT IR T 5 e )
TEAR F) HL T 5 4 2H 3R 09 A Jo 45 FE DR 00k 3t AN
K, U BRI LR P 2 5 5 M PRI e oy, — B
B, WUl TR AL G R AE
EYERIIESUN G
42 R

DA G5 SRR B, 2 I AR 0L 28 P 44 % 2 1) i
ol b 248 2% H B ) AMEE T 2 000 MQ, 8 H A4S % 4% =
T, UL I L 2k RAH AR R AT, 1B3& 780 M RE 1 =1
Rl 285 VEAS 248 2% 2 G0 1 RE AR R 900, SR HE R 4T ) 4
ZIERE
43 EHHFHE

AR A0 2 P A of o 27 fR R R A R RO, S
2 2 Bl AR 1) o 5 HL R 23 ) O 16.461.17.99.19.78,
16.45.17.71 kV, V- ¥4 H 17.68 kV iz & T 7Uy
(12.6 kO THE R . AT LG Y, BEADL 26 Bl i o 2
HLEAE 16~20 KV, I B E/IN , — BB, 90 B
THIEMZBEE R BR RS, 5 =6 =tk
(A R AT

5 MERGAIEM

51 fiERHRENK

BEARARFE IR A R 5 ik R & 5 B E
AR 25 F T IR« 5 YUBEF 48 0 45 My 4T 6 8 191 0 Jin it
WA E RS T R AN 14.5.10.7.15.0.
16.1.14.6 kV, Pk R F Bk N 142 kV. 5%
Hh o 7 R AR 5 SR AR LG, I I B A G S
HE PRI 1 3.48 KV, BRIEZ) N 20%, T FEE/D, i B
BT R Wbt i 1 26 2 R Geid 2L 1 e R T .



s iRl 2022,55(6)

A1 - ) o LSRR O B 4 R G 5 39

52 =EElk
52.1 4L
MR GBIV UR 2 W 45 RN R 4 FToR

R4 ERBEECVRZEHNINER
Tab.4 Initial diagnostic test results of

simulated insulation structure
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Tab.5 Thermal life equation and temperature index.
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