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Improvement of Torque Reduction Characteristic for Skid Prevention Control of EVs driven by IPMSM

using both of dg-Axes Currents
Masamitsu Satake®, Kiyotaka Kawashima, Toshiyuki Uchida, Yoichi Hori (University of Tokyo)

Abstract

In order to control the output torque according to the position of the accelerator pedal, strong feedback current

control is usually given to the driving motor of EV. However, if the motor torque is kept at its command value quickly

and precisely, the tire speed will increase drastically when tire slip occurs. In this paper, we propose skid prevention

control based on torque reduction characteristics using both of dg-axes currents of IPMSM. Finally, we show the

advantages of proposed method by experiments.
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Fig.1. The motion of vehicle.
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Fig.5. Skid prevention control based on torque reduc-
tion characteristic.
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Fig.2. DC motor installed in EV. Fig.3. FB current control. Fig.4. FF current control.
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Fig.9. Tuning 7 of FF+DOB control.
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Fig.11. Block diagram of IPMSM.
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Fig.12. Skid prevention control based on torque reduc-

tion characteristics using both of dg-axes currents of
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Fig. 13. without torque reduction characteristic.
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Fig.14. Torque pendency only by d-axis current.
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Fig.15. Torque pendency only by g-axis current.
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Fig.16. Torque pendency using both of dg-axes current.
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Fig.17. Tuning K4 of FF+DOB d-axis current control.
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Fig.18. Tuning Ty of FF+DOB d-axis current control.

0 20 Y.Hori, Y.Toyoda, Y.Tsuruokal® Traction Control of
Electric Vehicle: Basic Experimental Results Using
the Test EV -UOT Electric March-" O IEEE Trans.
on Industry Applications, Vol.34, No.5, pp.1131-1138
(1998).

030 00o0o0,0000,b0o0000 oooooooboooo
0ooooooooooooor,00Do00o0o0o0o C
O, Vol.70, No.694, pp.1680-1686 (2004) .

0 40 K.Fujii, H.Fujimoto® Traction Control based on Slip
Ratio Estimation Without Detecting Vehicle Speed for
Electric Vehicle” , Proc. of PCC-Nagoya’07, pp.688-
693, (2007).

O0s0 O00O0OO,0000 DOOOOODOOOODOOODO
gooooooooooooooooooooor,oon
0 D, Vol.126, No.3, pp.248-254 (2006) .

060 OODOO,0000,0000,0000 COOODOOO
gooooooooooOooooooooooor, oo
0000o0o0ooooog, IIC-08-145, (2008) .

070 00O0OO0O,0000,0000,0000 IPMSM O dgq
good0oo0oU0pooUoboooooooooooooo
poobooooboor,0g20b0b00bbOoooo
ooo (2008) .

080 U0O0O,0000 DOoUOOoOOUODOOODOOODO
OO0o0”,00000, Vol.128, No.4, pp.231-234 (2008).

090 OODOODO,0000,0000,0000,00000 EV
gooooooooor,0D0000000000000
EMD, Vol.99, No.77, pp.25-30 (1999) .

0100 OOOO,00000 DOOOOOODO,00 190
000000000000 1-S7-2, pp.I59-162 (2007) .

6/6



