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Abstract: A novel torque measurement method of electric
wheel drive system for electric vehicles was proposed based on
gear transmission and force sensor to provide real time and
accurate feedback information of output torque for drive motor
control of distributed electric wheel drive vehicles. The
working principle of eccentric sleeve torque measurement
mechanism was presented to set up at the end of transmission
bearing, and a torque measurement equation of wheel drive
motor was deduced by force analysis of transmission
Then, by
manufacturing and experimental measurement, the feasibility

mechanism. simulation analysis, prototype
and accuracy of the torque measurement method were
verified. This torque measurement method is beneficial to
control drive motor in electric vehicles and can improve the

energy utilization and driving performance of electric
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vehicles.
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Fig.1 Model of electric wheel drive system
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Fig.2 Torque measurement mechanism of single

reduction gear
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Fig.3 Eccentric sleeve force
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Tab.1 Design parameters of prototype

5K WA 5K W
21 23 Li/mm 21.5
22 49 Li/mm 30
m,/mm 2 L/mm 43
a/ (" 20 e/mm 3
A 0 R;/mm 49
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T/(N - m) F/N T/(N+m) F«/N
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22.5 49,271 3
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Fig.7 Simulation fitted line based on least square
method
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Fig.8 Loading experiment
Tab.3 Experiment data
T/(N * m) Fi/N T/(N+ m) Fi/N
5.0 12. 14 25.0 54, 86
7.5 17,55 27,5 60. 34
10.0 23.41 30,0 66, 19
12.5 27.79 32.5 70.22
15.0 33. 65 35.0 75. 34
17.5 39,50 37.5 80. 46
20,0 44,18 40,0 85, 58
22.5 49,74
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Fig.9 Experiment fitted line based on least square
method

KrEigitE A USRI RHETILE, R 4
A= TRARE T 5EREGEI ) Fo L
HRF, =FPIEOLT B LS LB X be 3 ] A
I EEIE , PR HEAS I 7 245 R A8 S B G B %
vk oalll B

#F4 EHIRE
Tab.4 Proportionality coefficient
S Hig HE s
T/ Fx 0. 46 0,456 7 0.475 7

SBUA BRI 7 5 A B R R A AR T 7 3
AN T BB S A DN B AR LA B V- 7 35 RE T
SSRGS LA 15 B D AT B8, W 5
PES R IS T R SR L O R B R
FEAS .

6 %i&

BEXREIIBH I B RS, PR T — PR A
T IE. TR R Al AR i TR A B A I LA
X ML HETT J1 22 o i R A T A 5K 2 AT
ADAMS g UML) 015 B AT » BL LA AR HL A
ARI MK, 25 R R AP BTG RS I R R A
B B E > S YA G DU 8 320 DR R R 2l 2R G i o e
L, SRAE T A S R AR U5 8. R R O 3k L
TR SR AR MR sh R GEA T 4R 3h B LK B 3k
Pl s A SR A BE TR A R SRR T B P B

(THesE 316 |T)



