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Research progress of high thermal conductive insulating
materials for motor
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(1. CRRC Yongji Electric Co., Ltd., Yongji 044502, China;
2. Shanxi Key Laboratory of Traction Motor for Rail Transit, Yongji 044502, China)

Abstract: High thermal conductive insulating materials are key functional materials for achieving efficient heat dissipation
in motors, which is of great significance for improving the operational stability and prolonging the service life of motors.
This article briefly described the thermal conductive modification mechanisms of insulating materials, reviewed recent
research progress on high thermal conductive insulating varnish, mica tapes, films, and potting compounds used in motors,

discussed their current application status in the field of motors, and further provided an outlook on future research direction.
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Table 1 Thermal conductivity and dielectric constant of

commonly used fillers

U S EHU(W/(m K)) VLN E 3
ALO, 38~42 9.3~11.5
MgO 36 9.7
ToE R SO, 1.5~1.6 3.9
452 Sio, 3 4.6
ZnO 60 8.2~11
BN 29~300 42~45
AIN 150~220 9
Si,N, 86~120 7~8
Sic 85 9.7

2 ESRBGMRRRIVK R MERES

T, L A58 B 2 G S
R S B AL AT RL ) T 3 R HOE R IS, 2909 0.1~
0.25 W/(m-K), JEik i /& FEHL s RCHCR IR e 7 3K
PRLtE , BF R e B AR S e vk e 5 v 5 VR D IO
R R ) L O HE Bl 37 7R ey 2 L e (1 B
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Table 2 Basic properties of high thermal conductive

insulating varnishes

PEBEFR bR ElhA EHNB EAC EHND
FhFE(23°C)/(mPas) 1 450 1500 1550 850
IR I (] /min 5 15 9 4
A 45 2 53 1% 1.1 0.6 0.55 0.8

R4t TN 180 200 220 122
FLAH 3 % /MPa 33 37 35 31
AR /(kV/mm) 24 23 24 23
Tk 2 80 % 43 48 40 35
SR H/(W/(m-K)) 0.53 0.43 0.42 0.52
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Table 3  Basic properties of high thermal conductive

low-adhesive mica tape

PERESR bR HstbA  H@B  EHBC HEHAD
JE % /mm 0.18 0.14 0.18 0.15
22 /% 9 11 8 13
BEIAT 5 B/ (g/m?) 23 23 21 22
=R R/ (g/im?) 160 155 162 165
HORHE 2 /(g/m?) 50 30 35 29
F 155 /(N/10 mm) 116 145 133 151
AR AE/(kV/mm) 10 15 15 15.7

SR E/(W/(m-K)) 0.63 0.37 0.38 0.50
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Table 4 Basic properties of high thermal conductive PI films

PEBER bR EHiA BEHAB  EHAC
JEJE /um 38 25 38 25
Hr 58 £ /M Pa 90 80 80 240
W7 R /% 30 20 25 100
A T /(kV/mm) 175 170 160 304

S A H/(W/(m-K)) 0.73 0.70 0.70 0.18
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Table 5 Basic properties of high thermal conductive

encapsulant

PEREFR AR EsbA EHB EHC EHHAD

Fi 2 (80°C)/(mPas) 1800 1630 1570 1878
W] RIS 8] (80°C )/min 210 250 200 240
A TG D il 85 81 83 88
FLAH 3 i /MPa 46 63 74 56
H A5 BE /(K V/mm) 24.8 21.7 23.5 24.5
I TR FE R 2/ % 0.39 0.63 0.55 0.45
LMK ZEU(x10°K ™) 26 31.0 21.3 26.3
WIS IEAR IR 2/ C 95 90 97 95
SR H/(W/(m-K)) 1.18 1.10 1.12 1.15
UL94 BH AR5 2] V-0 V-0 V-0 V-0
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