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Design of Traction Motor for Electric Vehicle and
Characteristic Analysis according to Number of Poles

Dong-Hee Lee - Min-Ro Park - Kyung-Soo Cha - Jung-Pyo Hong"

Department of Automotive Engineering, Hanyang University, 222, Wangsimni-ro, Seongdong-gu, Seoul 133-791, Korea

Abstract : In this paper, traction motor for Electric Vehicle(EV) is designed according to system requirements, and
high power density motor is designed and compared in the same system. The design specifications of the standard motor
are Interior Permanent Magnet Synchronous Motor(IPMSM) of 8pole-48slot of 100kW class, 280Nm for maximum
torque and 12,000rpm for maximum speed. The design of the motor was aimed at maximizing the torque density using
Response Surface Methodology (RSM). The specifications of the high power density motors to be compared were
determined after increasing the reduction gear ratio in the same system specification. Based on the assumption that the
carrier frequency of the inverter is the same, the number of poles is determined according to the maximum speed of the
motor and the 6pole-36slot model is designed through the same process. The characteristics of the motor such as power
density and efficiency were compared according to the design results of the two motors.

Key words : Traction motor(71¢] %5 71), Electric vehicle(*17] A& =}), Interior permanent magnet synchronous

motor("] 13 < x}4 57]171), Pole-slot combination(= <5 % %), Electrical characteristic(1 7] %] 5-41)

Nomenclature a : acceleration, my/s”
T': torque, Nm
A : reduction gear ratio Subscripts
1 gear efficiency w : wheel
o : rotational speed, rad/s m : motor
F: force, N T : traction
7 : radius, m R : resistance
P : power, W r : rolling resistance
M : mass of vehicle, kg D : drag resistance
g : gravity acceleration, m/s’ G : gradingresistance
fr : friction coefficient vh : vehicle
Ay : front area of vehicle, m® wd : wind

Cp : air resistance coefficient
p: air density, kg/n’

V : velocity, m/s B
* 8- 3, E-mail: hongjp@hanyang.ac.kr
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