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Skid Prevention for EVs based on the Emulation of Torque Characteristics
of Separately-wound DC Motor

—Practical Experiments of Our New Vehicle “UOT CADWELL EV”
Equipped with BLDC Motors—

Shinya Kodama and Yoichi Hori (University of Tokyo)

Abstract

It is well-known that the separately-wound DC motor has effective torque (current) reduction characteristics in response
to rapid increase in the rotational speed of the motor. This characteristics has been utilized in adhesion control of electric
locomotives with DC motor. Up to now, we have proposed a new skid prevention method for EVs, utilizing this characteristics
and have made experiments with the hardware skid simulator “Motor-Generator setup”. In this paper, an implement method
for applying this skid prevention control to our new vehicle “UOT CADWELL EV” equipped with BLDC motors is proposed
and demonstrated. The experimental results of “UOT CADWELL EV” verified the effectiveness of our proposed method.
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( Keywords: EV(Electric Vehicle), Skid Prevention, Adhesion Control, Separately-wound DC Motor, Torque

Characteristics, BLDC Motor )
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Fig.1. The block diagram of the one-wheel vehicle model.
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Fig.2. The block diagram of the EV system equipped with
separately wound DC motor.
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Table 1. Parameters and constants.
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Fig.3. The vector control configuration of the EV system equipped with BLDC motor.
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Fig.4. The block diagram of the EV system equipped with
decoupling controlled BLDC Motor.
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Fig.5. The configuration of “UOT CADWELL EV”.
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Fig.6. Experimentation at IIS.
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The experimental results of the driving on dry road with FB current control.
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Fig.9. The experimental results of the skid phenomenon with FB current control.
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Fig.10. The experimental results of the skid phenomenon with FF4+FB current control.
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Fig.11. The experimental results of the 2 dimensional skid phenomenon with FB current control.
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Fig.12. The experimental results of the 2 dimensional skid phenomenon with FF+FB current control.
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