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Direct Torque Control of Sensorless AC Electric Power Steering System

Zheng Taixiong Zhou Hua Gu Hongming
( Engineering Research Center of Automotive Electronic and Embedded System ,

Chongqing University of Posts and Telecommunications, Chongging 400065, China)

Abstract; Electric power steering ( EPS) system driven by permanent magnet synchronous motor
(PMSM) has become the future trend of development. In order to adapt the characteristics of AC motor,
dynamical-returnability characteristics based on fuzzy rules were designed. The extended Kalman filter
(EKF) was introduced to estimate the stator flux and location, and the direct torque control (DTC) was
adopted to control PMSM, so as to accelerate the response rate and precision. Referring to the national
standard, simulation of this system was carried out on steering portability and return performance, the
results show that the effect of the proposed system is significant under PMSM assisting, the steering wheel
average operating torque is reduced by 45% , and the wheel self-turning time shortens 50% . Finally the
bench test was experimented and shows that the whole system dynamic operates well and can fully
complete the power control target.

Key words: Electric power steering Permanent magnet synchronous motor Direct torque control

Dynamical-returnability control Extended Kalman filter
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Nonlinear Model-based Position Servo Control of
Electro-pneumatic Clutch Actuator

Qian Pengfei Tao Guoliang Meng Deyuan Zhu Xiao Liu Hao Li Qingwei
( The State Key Laboratory of Fluid Power Transmission and Control, Zhejiang University , Hangzhou 310027, China)

Abstract; In order to realize the servo control of electro-pneumatic clutch actuator in an automated
mechanical transmission, an electro-pneumatic clutch actuator system was established. By performing a
simple sliding mode control law of dead zone directly on the established system, the tracking control of
the electro-pneumatic clutch actuator without unnecessary control chattering was achieved. Meanwhile,
the load characteristics of clutch could be estimated indirectly by the pneumatic driving force during
trajectory tracking. In theory, the estimation error of load characteristics obtained by this approach is
small. So, the clutch load characteristic is closer to the actual value in the trajectory-tracking control.
Tests show that the proposed model-based integral sliding-mode controller with the estimation of clutch
load characteristic introduced can improve the tracking accuracy to a large extent.

Key words: Automated mechanical transmission  Clutch  Load characteristic = Electro-pneumatic

Integral sliding-mode control  Position servo control



