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Abstract

In order to improve the accuracy and objectivity of the traction motor evaluation system of hybrid
electric vehicle and make sure of the optimality performance for the motor, 23 evaluating indicators were
listed according to the motor body design, performance of motor control and the driving cycle of vehicle.
The traction motor performance evaluate system was established with the grey relation degree approach to
multiple attribute decision making as evaluation method, and the motor bench test and computer
simulation platform as instrument. At last, taking traction motors of hybrid electric bus of FAW as an
example , the evaluation system was demonstrated. The results proved that the performance of motor could
be determined by the evaluation system.
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Fig.1 Evaluation flow chart for traction motor
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Tab.1 Performance of different traction motors
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Tab.2 Motor efficiency region and weight efficiency
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Tab.3 Evaluation indicators weight for A — B

&4 Bl-CEZRIFMIEMRNE
Tab.4 Evaluation indicators weight for B1 — C

B1 B2 B3  MEW, —FEH Cl1 C12 A Wy, — B L )
B1 1 2 3 0.5396 c11 1 1 0.5
B2 1/2 1 172 0.2970 0. 007 0
C12 1 1 0.5
B3 1/3 1/2 1 0.163 4
x5 B2-CE&TMIERNE
Tab.5 Evaluation indicators weight for B2 — C
21 22 23 24 c25 26 27 c28 29 C210  KUE Wy, —FpE )
C21 1 1 1 1/3 1 1/3 1/2 1/2 1/3 1/3 0. 046
C22 1 1 1 1/3 1 1/3 1/2 1/2 1/3 1/3 0. 046
C23 1 1 1 1 1 1/3 1/2 172 1/3 1/3 0. 051
C24 3 3 3 1 1 1 1 173 1/3 1/3 0. 086
C25 1 1 1 1/3 1 1/3 1/2 172 1/3 1/3 0. 046 0.0525
C26 3 3 3 1 3 1 3 1/3 1/3 1/3 0. 109
C27 2 2 2 1 2 1/3 1 172 1/3 1/3 0.072
C28 2 2 2 3 2 3 2 1 1/3 1/3 0.128
C29 3 3 3 3 3 3 3 3 1 2 0.221
C210 3 3 3 3 3 3 3 3 1/2 1 0.192
x6 B3-CEZEMIBERNE *8 C-D2EZHZEFMIBIHRNE
Tab.6 Evaluation indicators weight for B3 — C Tab.8 Evaluation indicators weight for C — D2
C31 €32 €33 €34 AU Wy  —FMEHLH D21 D22 D23 KE Wy,  —FPEH A
C31 1 2 3 3 0.444 1 D21 1 5 4 0. 687
C32 1/2 1 3 3 0.3124
0.022 D22 1/5 1 2 0.187 0.08
C33 173 1/3 1 1 0.1224 D23 1/4 12 1 0.127
C34 1/3 1/3 1 1 0.1224
s BITAN XS 42, 95 1t 7T LA H 2% 9007 f X 2 i 408 25 1
*x7 C-Dl ZZIFMIEHRINE 1
Tab.7 Evaluation indicators weight for C — D1 °
AE gk
b11 D12 D13 D14 D15 D16 s 4 EZFH
WD] H:WJ
DIl 1 713 1/3 1/3  1/3 0.090 LI —1RIR &3 1% %4 CHEV6110 % iy A B,
D12 1/7 1 1/5 1/5 1/7 1/5 0.030 C D4 L‘Eﬁjzﬂ,j{lfﬂ A Eﬁjﬂj\jEﬁrﬁﬁzfﬁE/J‘w
DIZ. 35 L LA 2 08 LR L 2 R KR A s L, Eamjy
DI4 3 5 1 1 1/3 2 0.189 ; v . ;
W R B I G B R AL, D ALy T i AR ™
D15 3 7 3 3 1 2 0.352
PN FLHL . 256 4 & 5K 3 H AL & 42 it 50 2080
D16 3 5 1/2 1/2 1/2 1 0. 146

PRABATT R BARBE, 7T D5 5 5 A pL

(P RE LR A 1 B ML

(7) HHE IR HE , 0 E it

LI LE AT RE

RIS 1 O U R 5 Ee 4 ds RTBHEIL,

AR S — ., AES
0 0545 05 05
I 10 05
A=
0.8 0 0.167 0
0.518 0.88 1 1

N BAEO A R T H A
I B
0 10507 0 1
0.13 1 1 0 1 1
0 1 0 05 0 0

24k T E B DL T SR R A
Ag=(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1)

043 02 02 02 1 074 1 1 1 1 1

ARG Lo 0 a5 R, ik 9 s, is 1]
2 J M DR TR K €0 S B BE A BT R 2 0 35 T A 3R B fl
BLEEATZR 5 PE M o

R 45 F A 1A 3 v 9K 3 Fi BIL A4 AR A B30, ) B T
4 TR AN Z B R, KRR
TEH U A8 0 o R R
0.145 0 1 1

I 1 1 01050505 1 1 0 0
11 0 010202 0 04 0320 015 0
0 106301 0 0 0 0 0 0 0



24 £k HLOM e R 20114
AR 30 (8 ) H 5 1 4 ) 22 {4 1
I 045 05 05 0 O t 0O 057 08 08 08 002 00 0 0 0 085 1 0 0
0 0 1 05 1 00502 1 0 0 0 0 0 10050505 0 0 I 1
i 0.116 1 0.833 1 087 0 0 1 6o 0 0 0 0 1 100808 1 052 0674 08 1
0.482 0.12 0 0 I 0 1 05 1 11 1 0037 10 1 1 1 1 1 I 1

SrFE R0 5 MR 2 (9) il QI A 20 ¥

033 05 05 05 [ 1 03 1 047 038 038 038 1 066 1 1 1 1 I 037 033 1 |
1 1 03 05 033 1 05 067 033 1 1 11 1 03105 05 05 1 1 033 033
i 0.81 0.33 0.37 033 037 1 1 033 0 1 1 11033 03 1 03 033 033 049 043 037 033
0.51 0.81 1 1 03 1 03 05 03 033 033 033 1 057 033 1 033 033 033 033 033 033 033
£9 WK EABITENER
Tab.9 Evaluation indicators for tested motor
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Tab.10 Simulation results for B motor in difference
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