B59% 4. 71-77
2026 £ 4 H 20 H

M EL

Insulating Materials

DOI:10.16790/j.cnki.1009-9239.im.2026.04.009

& 425 : TM303; TM855

R G L EL s

.7%_& ﬂ_l,Z, é@{é}‘:}d-‘cll’ éﬂ%ﬁlﬂ, i?i_ll’ 5‘(,]%%1,2

(1. PEKFBMATRNE, LE Bk 044502;
2. LA A EF| WAL B E T EEHE, LB EIR 044502)

B B ASCE ARG G5 S R Y, B TR AR 1R -5 el 7 RS 44 % Py 8 R 3 D R R R, 875 7B
AT S B2 R E R R R, PR TRERS SEE L E AR . R, B s briz 47 o AL i) U, XA 2
HEAT Vo B e PR PG, 385 bk 6 AT J5 AR 2R JR) 8T8 R 4 IS (PDIV) A Jo 45 DX K e i B A T i IO AR AL, 2%
EPA TR A8 2R S5 M AT SRR RE R . 45 SRR - U ) RSF — e i, 7R v 3 9 P B AR 1R RS 38 K
ST HORR B 5 2 B AR ) RS — 2 I, R P87 i R B ) RO 0 6 K R R O K B v A
AT AR JE S 0, B ) PDIV B4R 2R FEa 3, A BLBURE R U BT 3 v b b A PR X 06 i J5 1CRE 1) i A AL
F3 i R 22 BOK , 2o 10 Uk B b A 3R YT AR R 28 A0 7 i OO0 AR (9 1/30 247

KRR LA s B L s ) B BUAE R PDIV 5 T SE 1

Research on air gap electric field and reliability of motor insulation

LI Dan'?, FAN Jiexin'?, HU Ruichao'?, WANG Xiaozhuo'?, LIU Guanfang'”?

(1. CRRC Yongli Electric Co., Ltd., Yuncheng 044502, China;
2. Shanxi Key Laboratory of Traction Motor for Rail Transit, Yuncheng 044502, China)

Abstract: In this paper, the influence laws of radial and axial dimensions of air gap on the internal electric field of motor
insulation were studied by constructing the insulation structure and its internal air gap model. The quantitative relationship
between the change of air gap size and electric field were revealed, and the mathematical model was established based on
the air gap size parameters. At the same time, to simulate the air gap generated in actual operation, the cold-hot shock
cycling test was conducted on models. By comparing the changes of partial discharge inception voltage (PDIV), dielectric
loss factor, and electrothermal ageing life of the model before and after the test, the effect of the air gap on long-term
reliability of the insulation structure was comprehensively evaluated. The results show that when the axial dimension of air
gap is constant, the gap electric field decreases exponentially with the increase of the radial dimension of air gap. When the
radial dimension of the air gap is constant, the air gap electric field increases exponentially with the increase of the axial
dimension of air gap. As the cycle period of cold-hot shock increases, the overall PDIV of the model shows a downward
trend, while the dielectric loss factor shows an upward trend. The electrothermal ageing life of the samples before and after
cold-hot shock cycleing test are quite different, the ageing life of the sample after 10 cycles of cold-hot shock is only about
1/30 of that of the control sample.
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Fig.1 Schematic diagram of internal air gap in insulation
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insulation structure at ¢=0.9 mm
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