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Improvement Design of Efficiency and Thermal Characteristics of SPMSM for
EPS according to Rotor Shape

Chang-Jun Cha - Jin-Cheol Park - Min-Ro Park - Hyeon-Jin Park - Jung-Pyo Hong’

Department of Automotive Engineering, Hanyang University, 222 Wangsimni-ro, Sungdong-gu, Seoul 04763, Korea

Abstract : Electrical Power Steering(EPS) system that assist driver’s vehicle steering is one of the core parts of the
vehicle. In addition, the EPS motors require very low vibration and high performance for vehicle stability. In this paper,
the electrical parameters of EPS motor is converted into the function of the rotor shape. Using this function, the
efficiency and thermal characteristics of the EPS motor are analyzed according to the rotor shape. Then, the design point
with high efficiency and improved thermal characteristics is determined as the sizing effect. Then, the improved model
is designed. Finally the validity of the improvement model is confirmed by comparing the efficiency and thermal
characteristics of the improved model with the existing model.

Key words : Copper loss(5<>), Efficiency( & &), Electrical Power Steering(EPS, X &}-2] %38k ]), Iron loss(2 <),
Torque per Rotor Volume(TRV, 3] 212} 537 1 ¥ ), Shape Ratio(SR, 3] 7 2} &741])

Nomenclature 1.ME
D : rotor diameter, mm FH 2 BHTA T ALE A o] R O TR HA] TRk
Lsu : stator stack length, mm 3l A2 ES A = A Qo] dojutn
Ky : winding factor ATt A7 As o] FH5S $18 traction motor, Xk
Anm : linkage flux, Wb Aol AAAOIE  $8F ESC(Electrical  Stability

F : magneto motive force, A
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N coil turns
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Asior - slot area, m?

Ky - fill factor EPSA|~dlo] mE st 188 ¥4 257
J+ current density, A/m’ = Q3] EPSAl2Ele] 4] BEQ A7 EE
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Fig. 8 Configuration of the base motor
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Fig. 9 Configuration of the improved motor
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