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Position Controller for Clutch Drive System

of PHEV(Plug in Hybrid Electric Vehicle)

Yong-Sin Jin!, Hee-Keun Shin®, Hag-Wone Kim®, Hyung-Soo Mok”, and Kwan-Yuhl Cho ™

Abstract - Plug-in Hybrid Electric Vehicle is driven by the engine, the primary traction motor, and the
secondary auxiliary motor generating the electric power for battery charging. Secondary auxiliary motor should
be connected to the engine or separated from the engine by the clutch system. This paper presents the position
controller of the BLDC motor for the clutch system of Plug-in Hybrid Electric Vehicle. The BLDC motor can
be applied to the clutch system in spite of it's low accuracy of the position control due to high gear ratio

between the clutch and the motor. Since the attachment and the detachment between the motor and the engine

should be carried out within 0.3 seconds, the position controller with fast acceleration and deceleration is

implemented. For the torque control with braking operation for the BLDC motor, the modified bipolar PWM

method with low current ripple compared to the conventional unipolar PWM is presented. The position control

performance of the BLDC motor for the clutch system is verified through the simulation and experiments.

Keywords : Position control, BLDC motor, Clutch, PHEV, PWM
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Table 1 Specs. of BLDC motor
Phase resistance 0.067 m<
Phase inductance 0.0133 mH
Moment of inertia 0.0085 gm”
Rated voltage 12V
BLDC Maximum current 104 A
motor
Number of poles 2
Maximum speed 10,300 rpm
Rated speed 9,050 rpm
Maximum torque 0.11 Nm
Time for position control | 0.3 sec/60°
Load Load maximum torque 84 Nm
Gear ratio 1889 : 1
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