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Abstract: In order to evaluate the impregnating resin for driving motor of new energy vehicles, epoxy resin and
polyester imide resin were selected as research objects. The properties of the two impregnating resins were
compared by thermal weight loss and bonding strength tests, and their long-term ageing characteristics were
compared emphatically. The results show that the VOC content and long-term thermal resistance of the two
impregnating resins meet the requirements. The bonding strength of epoxy resin is higher than that of polyester
imide at 25°C, but decreases rapidly at 150°C and 180°C. Ageing at 200°C for 2 000 h, high and low temperature
impact for 600 cycles, high and low temperature for 8 cycles under ATF oil immersion, high and low temperature
for 8 cycles under ATF oil + 0.5% water closed immersion, and ageing at 150°C for 2 000 h under ATF oil
immersion experiments have similar effects on the bonding strength of the two impregnating resins. However,
under the condition of ATF oil + 0.5% water closed immersion at 150°C, the bonding strength of epoxy resin is
only 16.41%, 13.64%, 4.29%, and 4.29% of the initial value after aged for 500, 1 000, 1 500, and 2 000 h, while
the bonding strength of polyester imide is higher than the initial value under the same condition. The structural and
elemental changes of epoxy resin before and after its bonding strength decreasing significantly were compared by

Fourier transform infrared spectroscopy and X-ray electron spectroscopy, it is inferred that the hydrolysis at high
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temperature is the main reason for the decline of bonding strength.

Key words: new energy vchicle; driving motor; impregnating resin; thermal ageing; ATF oil; evaluation method
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Tab.1 Ageing test of bonding strength samples
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Tab.8 Bonding strength of impregnating resin aged at
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Fig.1 FTIR spectra of epoxy resin before and after ageing
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Fig.2 FTIR spectra of polyester imide

resin before and after ageing
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Tab.9 X-ray electron spectroscopy of impregnating resin
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3 QE -I:e Conference. Cincinnati, USA:IEEE,1999.

COPAIZ BT R 1 VOC & & K I A 1
FFAENR. 1E25°CF, B8R 5 AE IR 25 5
J5 IR SR I AR I 72 120°C T, IR AR [A] — 7K
P TMAE 150°C V180°C T, BRI I & 42 15 W) g 1) K &5
o T b I IR R G B

(DTE200°C 2 m KR M 2T, K#Z
A o A S8R I RH SR IR IV e AR i 40 R & i B R i
H—2,

(3)1E ATF jH+0.5% 7K % I PR 55 150 C Z AL )5 ,
ISR T (00 G 245 5 B 5 38 I %, T SRS I fie 1 o 285
o JE S LRI a8 = . 8 £0 40 1S R XPS 43 #r &
AT JE IR T 5 B0 S0 i 1A 2 S il A T B
A4k, HE T I BE T B DR DR IR R AR T KR

SR V& A g 1 S5 4 AR AN K

(4) 1E 37 BE VR IR BN AL B ™ w7 i 4T TOL T, 3R

i . Ji 32 i A0 i B LA L

SR :

[1] “FHESHREITEBORBE L RS B & i & T RE SRR
AR RS ZR &1 2.0[M . JE 5 UK ol i #E,2020.

(2] 5KZE,H A, DR BT e YRR 4 IR sl FE LR R IR K a2 by
[J]. V325 L 9T,2018(6):43-47.

[3]  EhbR, A B, 3 5 R, A5 L LSRR K L 28 SRR IR 5
AT, f A Tl,2020(4):52-57.

[4] R ZER A B A LRI ATE Wil 46 2561 ) Je %
SRR FE D] 4624 K1,2018,51(2):12-16.

[5] BEPME BRI PR A R G 3 1K 4 SV I R A 0
BRI M RIF I [J]. 462544 %1,2014,47(6):32-35.

[6] ALHE AR AR SR B FhEE, A6 i FA 2 S0 RO TIT S0 3k JRE AR S 35101,
AR 2011,44(4):24-27.

(7] XUZRZEBRoR 3R B0 ME SR, 55 . AU SR SO AR R T2 AR B dE
P5VR R UL B b i 2R [0, A LA ) R L2021, 48(2):
101-105.

[8] HEGEMANN G. Comoner-free unsaturated polyester impregnat-
ing resin with low emissions during processing[C]//Electrical In-

sulation Conference & Electrical Manufacturing & Coil Winding

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

GARBUKAS S B, PALMER G. Trickle impregnated coils using
solvent free, single part epoxy[C]//Proceedings of Electrical/Elec-
tronics Insulation Conference . Chicago, USA:IEEE,1993.
2 i A 2 HOG TS I e 28 P o5 A W A 3R T I 7 9
B PRIAIE T2 ], 45 2544 K1,2010,43(6):9-11,15.
TS L W, 2 ik 2 AR IR R 5 R I IV T ¥4 771 5 R )
WEFC[I]. 462641 F1,2013,46(3):1-3.
YU X, CHENG Z, LIANG G, et al. Polyester-imide solventless
impregnating resin and its nano-silica modified varnishes with
excellent corona resistance and thermal stability[J]. IEEE Trans-
actions on Dielectrics and Electrical Insulation, 2015, 22(1):
372-379.
R 22 BT LR VR 90 M 52 SRS R 4 i BE U6k 5 23 A
[T]. 42544 £1,2003,36(1):51-54.
PARK J K, KIM J M, JIN H C, et al. Chemical-resistant and im-
pact-resistant thermoplastic resin composition with excellent hy-
drolysis resistance:US20090170735 A1[P].2009-07-02.
KIM H S, KIM H J. Enhanced hydrolysis resistance of biode-
gradable polymers and bio-composites[J]. Polymer Degradation
& Stability,2008,93(8):1544-1553.
FERGUSON T P, QU J. Elastic modulus variation due to mois-
ture absorption and permanent changes upon redrying in an
epoxy based underfill[J]. IEEE Transactions on Components &
Packaging Technologies,2006,29(1):105-111.
ANDERSSON J, HILLBORG H, GUBANSKI S M. Deteriora-
tion of internal interfaces between silicone and epoxy resin[C]/
Conference Record of the IEEE International Symposium on
Electrical Insulation. Toronto, Canada:IEEE,2006.
YU L, WANG Y, LIU J, et al. Aging characteristics of epoxy res-
in in hygrothermal environment[C]//2017 International Sympo-
sium on Electrical Insulating Materials. Toyohashi,Japan:2017.
KANUGA K. Degradation of polyester film exposed to acceler-
ated indoor damp heat aging[C]//37th IEEE Photovoltaic Spe-
cialists Conference. Seattle, USA:IEEE,2011.
R AL AR 55 R W AR 2 AR R T[] L T
AR 2417,2020,35(20):4397-4404.
L E AN I 3 N R TR B A - e )
Vi BT IE[0]. e 2541 8,2019,52(9):70-77.
JEL B N B A LA G T VR ) N VAT BRI ) T S, A
PEAIE,2003,18(4):22-24.



