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Skid Prevention Control of EVs
based on Torque Reduction Characteristics using both of dq-Axes Currents of IPMSM

Masamitsu Satake, Kiyotaka Kawashima, Toshiyuki Uchida, Yoichi Hori (The University of Tokyo)

In this paper, we introduce motor current control methods that have the torque reduction characteristics.

And, it is shown that the slipping controlling effect improves by the torque decrease speed fast by the ex-

periment result of changing the speed of the torque pendency. In addition, it proposes the current control

method that causes a more high-speed torque pendency by using the interference element between dq-axes

when IPMSM is used. By simulation, we verify its fast torque pendency and effectiveness to skid prevention.
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Fig.1. The motion of vehicle.
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Fig.2. Block diagram of FF current control.
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Fig.3. Block diagram of FF+FB control.
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Fig.4. Experimental results of FF+FB control.

goobooooboboooooboboobooboon
goobooonog (/\>>O)DDJ(,\)<<JnDDEIDDEIDD
goobobooboboooobobbbobooogao
gooooooooooooobooboboboboba

FrOoooooooooooooooooooooood
0000000000 o0oo0oooooooooooo ©
0000000000 (FB)ODOOoOODODOoOODODOOD
ggboodbooboooboobbobbooooboo
0000000000000 og FFO000ooon
gobogboboobooooobobobooooboooon

3. bobobooboooobobobobooo

gboooooboboboooobobooboobobooo
goooOoOooOoO rFOOOOOCODDODOOOOOOOO
goo0ooooo0oO0ooooooopoooo FBOODOO,
0oooooo(boB)ODDODODODOODOODOOOOOO
gbogbooboboobooboboboboboooboo
gobobooboobbooboobbooboo
03710 FF4+FBOUOOOOOODOOODOO O3
OFFODOO FBOOOOQOOUOOOO FF+FBOOOO
ooboO0ooOoO00oCocO00oOo00oOo0OoOo0OOoOoOFrrFO
gooooOoOoOoOoOoo FBOOOOOOOOoOooooOoO
0o0o0oOoDO0oo0oOooooooooOorFBOOO PIOO
0K, K,00OoOOooooooooooooooooo
0000000000000000 (DOoOOoO 100A)
000000000000 (DOoooooo)ooooo
000D (booDo0o0oOoo)boboobOoooOooooD
gooo000 t=3s000000000D0040 K;=0
000 Kpd 0~ 1000000000000D000CDOO
K,=0000000O0OOOOOoOooooooo

05 FF+DOBOOOOOOOOOO
Fig.5. Block diagram of FF+DOB control.
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Fig.6. Experimental results of FF+DOB control.
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Fig.7. Torque pendency only by g-axis current.
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Fig.8. Current control of IPMSM.
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Fig.9. Torque pendency using dg-axes current.
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