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Experiment on Skid Prevention for EVs based on the Torque Reduction Characteristic of Electric Motor
Masamitsu Satake®, Kiyotaka Kawashima, Toshiyuki Uchida, Yoichi Hori (University of Tokyo)

Abstract

In general, the motor installed in electric vehicle is given strong feedback current control, to output the torque

according to the accelerator pedal. However the feedback controller promotes skid phenomenon, by keeping the

torque the same as the instruction when skid occurs. In this paper, we design motor current controllers that have

the torque reduction characteristic. The proposed skid prevention is achieved based on the torque reduction charac-

teristic that the torque decreases when wheel skidding. Furthermore we introduce the adjustment method of torque

reduction characteristic by adding feedback control or disturbance observer. In order to verify its effectiveness, the

experimental results are shown.
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Fig.1. The motion of vehicle.
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Fig.2. Behavior of pu — A curves in different road

conditions
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Fig.3. The block diagram of electric motor installed in
EV.
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Fig.4. The block diagram of FB current control.
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Fig.5. The block diagram of FF current control.
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Fig.6. Experimental results of FB control and FFcontrol.
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Fig.7. The block diagram of FF+FB current control.

Kp=1
Kp=03
Kp=0.1
Kp=0.03
Kp=0

Slip ratio
&

9
25 26 27 28 29 3 31 32 33 34 35
Time [sec]

26 27 28 29 3 31 32 33 34 35
Time [sec]

Wheel Speed Vehicle Speed

Speed [m/s]

Speed [m/s]

1
25 26 27 28 29 3 31 32 33 34 35
Time [sec]

5 26 27 28 29 3 31 32 33 34 35
Time [sec]

08 FF+FBOOOODOOODOODO (K,0O0O)
Fig. 8.

control.

Experimental results with tuning K, of FB+FB
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The block diagram of FF4+DOB current control.
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Fig. 10. Experimental results with tuning K of FB4+DOB
control.
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Fig.11. Experimental results with tuning 7 of FB4+DOB

control.
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