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Reliability Experimental Research on Insulation
System of Traction Motor

LIU Guanfang, SHI Kaihua, GUO Qi, LI Binyin, NIU Yulong
(CRRC YonglJi Electric Co., Ltd., Xi'an 710018, China)

Abstract: In order to study the reliability of traction motor insulation system, according to the operation condition
of traction motor, we established a reliability verification method with electrothermal ageing, temperature varia-
tion, constant damp heat, mechanical vibration, and sand and dust as ageing factors. The comparative tests were
conducted on the reference insulation structure of locomotive traction motor and one to be evaluated, and the non-
destructive characteristic parameters including insulation resistance, dielectric loss factor, and PDIV were mea-
sured. The results show that the reliability verification method can quickly compare the reliability of insulation sys-

tem. During the test, the insulation performance increases at first and then decreases. Dielectric loss factor and

PDIV have more obvious characterization effect on the ageing of insulation system than insulation resistance.

Key words: traction motor; insulation system; reliability test; operating condition; accelerated ageing

0 51 &

Y 2% S K2 P LA 0 B B S dE 2 5] FAL
IBAT B AT EEVEAR KR L b el 8 Gk 5 H) I 26 25 P
RIE. FGIE RAH 37% 174 5] ALK R 4
GrHURR G RN (RIS il LA U A B R
(RIAN T 5 Je , 30048 2 (10 i AT ot ) 2% 5 51 2 rEL AL
SR Aot BRI AL 2 R G PERE IR 5 BB
SR B ALY 2 e T FEVE ANAE ) A . B S
TR AT X AN K AR 9 XD S 34 55 A

ks HEA:2020-02-10  f&[E HER:2020-03-09
TEZ BN X5 75 (1983-), e (B , T j R FE N, m g LREIW, &
BN LA S RGBT T .

BT A 5| LML R BB O, X 2 5] LI AT e
PEZSR ORI o W TR, AR AL AR Bk o L
AR Tk b T I TR e R T A DA R il R X 4
25 22 G T v 22 75 i B M B AOR ™, £ e Ji e H
LA HL S 3.0U,, (U, 16 2 UL & 1) 85 v ok o 2% U
HLIR IEED N, 485 R G077 fm M AMIK T 1000 b 2
SIHMLAEIZAT Bk T 7K 52 B R RN 7y 4b , 32
BUNUBIR B0 I b A2 S AN T IR, D 2
PRl ) 2 A B RE S B LA 2% R e PR AE

AW TN 2 51 LAY IZ AT 2 AR EAT PR BT, i) 52
A EEPESS R AR SR TR , M E AL 4 1 oR 2
G A GUIRE X AT AR & A IR EAR AL
1B 58 0 A HUBRIR 2 A0 b 242 B0 3 22 A ) Lk 56



46 T I 45 - AT HLAEZ RS AT SEVE IR AT 5T

@GHE 2021,54(1)

I DB A J5 45 R DR 50 R 4 25 el BH 45 AR B 1k R AR
SHG IS LG R G T EEE .

1 FSRIBITHRE RS

1.1 FERE

Y 1847 X d e G 2 2E e VT3], B v AU
=W PR ERAT, R ERIR K. R, A
5l HHLEAT XA B T SR A X AR, K 2 A
M7 i, 6 A 8 H A, i E N 35~
40°C, FHRENITCHEL . AL, KEFEI
M ZAR K, BT R D 2208 &8 4 18 e v i X, 2019
S 1 A e PR RN -17C, KPR
N-32C s =R A FEAERE RS AHX,
2019 4F 1 H A B (P35S R 20°C , B P45 Uil
N27C.,

F R 2 B AL RIS AT IR AR 2 LS
BN 52 24 Hab A H I BGRB8 L
Y% RO AT FEVE . AR B0 SET R 7L (1 CRH380B
R € B R A 5| LA B IR IR OE R e
1E-25°C N R 8hi8 47, f£-40°C LA L UK &5 31 53 s
I 350 km/h ¥ vF o BE ) IR H IS E B8 K % 40~
40 CHREMHZLR
12 IMREE

B 74 [ B 7K R LK, KB 70 1 X ) AR S i
JE#EE I 60% . 4&ZE P BE LL BT 48, i 5 AU i kb
X PRI FEE B AR, e A i T 2 4 1 25098 P 7 85% LA
LS AR 10 H B RIREAE 90% UL F o S gl iR
DNIREE S 5 B R A DA B, 2R T A TR
B ASUEE, ATT PRAR A8 2 FLFH . 4 W < v A
FHCRENEEGH RN, BRI E A% MY
B 53 5 LTS, A L3 5 AR T PR AR SR T LA
e, 3844510,
1.3 #&REH

HE RS20 AT I A 5 H LI A e 1B AT
B TR 21 4 4 140 r/min, 5 (518 17 #5371k 6 120
r/min, £, 300 kW 22 5| FLATLZE 6 000 r/min I, %l
]\ 7K P B T (R S K 4R 30 B2 43 i) 8 13.5.10.3
6.1 mm/s. BATILFEH HNLE FSRAAENLIR B 1)
TER T2 S8R g R Off e dH 48 2 BE 45, 1
KIMIR , T B R s @18 B4 2 Ok SR NLIONE 55
45 T R R R E T B
1.4 b

H I F AT 8k 2k s 32 BEAR TP AR AR L TP AR

DL R, PE SR B X 2014 4F 12 A JE I8 7 2292k,
14T 1Y CRHS5 B! 250 km/h 3 45 41 % 3d N 1 9K« 18
T RPN i SRAEN 22 0R 4k b A A
RRDL, =[P EEI R R £ 7E 0.1~0.25
mm, X B yb ki R <F N 0.25~0.5 mm F1 /N T 0.075
mm. FFEIEAT R T IREL I R IE A 2k )
WAy, X e yb AN ik N UL 7 7 1 1 s S 3 R
REEs R RS A %, SR LR

2 EBSARNA EMIRIETR

2.1 iR

H ¥% T/CEEIA 343—2018" 4t 5& FY A 5 14 1 56
WA CAnE 1B, fE T IR 45 22 5 F L R S
001K 50 A5 AR, A b s 2k 25 4 O3 0l SR R FE R 012
mm 1 HUEE D G = BEa A Fl = BEir B, 248 A HL
Tk 48 253, K FHAR [R) BRI T 20, Pk 0 A6 2 4
104, K s AT l5, R Tt
=B ARG SR B A KA ST a
B 1 B Ve 25 4, M8 F = BEAY B I 48 2% 45 8 R VR
ZEM .

EIDRE;

H UbRHRS) H ‘Zﬂ)ﬁﬂf%l

1 AEMKERE
Fig.1 The process of reliability test

22 RMERIERFE

(DWIGE L W56 - 78358 71 e SRR 24T Y1 4R
LW, SRR R IE Y B (RIS 5T IR
e ket UAE 5058 5 RS 3 AT Xt . B4R
12 7 1% 0 00 5 0 48 % L BEL A 5 A5 R B0 R 3
T T AR FELE

(2) HLIVER & 22 40 i 56 - AR 4 T/CEEIA 343—
2018, EFEAE 180°C 2.5 fif WA Hi e (U N #E47 250
h ) A AR 22 AR

(3) ML W IR 3 K 58 - i HE GB/T 2423.10—
2019, % £ 4% 2h 4% A 100 Hz, #R1E 5 0.2 mm, #f&
BN FE RN 2 g, PR [H] 4 8 ho

(4) & B A K 5 - i ¥8 GB/T 2423.22—
2012, il i B 155°C , IRk HL-45°C , THIR 3 %



BEHR 2021,54(1)

XU % - 3] LA R G0 T SR R BT 5 47

H(3+0.6) C/min, F# IR IE 24 (10.2)°C/min, /MR
FE R R B R R4 3 h, mRIE AR PR 12 7K.

(5) 1H 7€ 18 #OX 5 - AR H5 GB/T 2423.3—2006"
16 8 R 56 I5 E N (402)°C L AH XHE N (93% 1 3%)
R ]9 168 h(7 d) .

(O VAR I B AR R & T
A S BE I B B BERD S Tl B2 M, AR HE GB/T
2423.37—2006"", Y5 22 3R 56 196 5 fw P 1 Le Ryb 2R
77 AT, FFBEA 18] 4 he

(D HEAMERE L AR F 2 TR
MR 240 5 A 5 48 RS A8 4k, iR H 5 4]
G2 W58 AH [F] .

3 MEERR T

3.1 #WRSHRER O

WIGR 2 W 1 B0 1 2 F1 % 1 o, o] LR
PR A R B BT 4 12 W OH LA i, o A 4
FRAE A B 3FE DR B L B 45 M RE /N, 462 i B
S B8 P 46 P B = T B S AR .

0.60-
0.551
£0.501

% 4 .__/_4—0/./.
® 0.45
goay

B0.351
B 0.35
<<0.30

0.25-
0.20

—— AGEHIIRPE
—e— B&5HI P,

02U, 04U, 0.6U, 0.8U, 1.0U,
TRaRRLHE
B2 BXER)NTRBFERKILE
Fig.2 Comparison diagram of dielectric dissipation

factor at room temperature
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Fig.6 Variation trend of dielectric loss factor
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