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Development of Electric Power Steering Control based on Alignment Torque
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Recently, Electric Power Steering (EPS) has become widely used because of its good fuel efficiency and its ease of
installation in vehicles, when compared with Hydraulic Power Steering (HPS). However, the steering feel of current
EPS systems is the same or inferior to that of HPS, although EPS has an advantage of excellent flexibility for the
steering feel adjustment. Therefore, in order to improve the steering feel, the review of the essential performance
of EPS is required. This paper presents a new EPS control system and appropriate design methods for EPS.
The proposed control system has been developed to improve the driver's steering feel and to simplify the control
structure. First, we focused on alignment torque as the essence of the EPS control, and set the purpose of the EPS
control as being to reduce alignment torque. After that, the control structure was designed based on the alignment
torque. This control structure has three components, the Alignment Torque Estimator, Assist Torque Turner, and
Stabilization Controller. In particular, to respond to changing of the assist torque, the stabilization controller is
designed as a scheduling controller. The effectiveness of the proposed system was verified using simulations and
vehicle experiments. Consequently, it was proved that the simplification of the EPS structure and the improvement
of the flexibility of the steering feel were realized.
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Fig. 1 Structure of the conventional EPS
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Fig. 2 Structure of the proposed EPS
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Fig. 3 EPS system
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Fig. 4 Frequency characteristics for the assist ratio
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shaft torque



TUY—=T U= HNLbEa— Vol.15 2010

ob— Without stabilize controller |, O I N U — Assistratio0 |
— With stabilize controller A/\ — Assistratio6 | :
o o S
s, KT ISR U O T W03 % S
= A £ o ‘
v === ° —
20 r‘;" = 20 — T "
100 10° 102 100 101 102
Frequency (Hz) Frequency (Hz)
Fig. 6 Simulation result with the stabilization controller Fig. 8 Experimental results with the stabilization
controller
60 ‘
' — Measured <BEXXW>
— 30 R \ NS — Estimated | f . R o
£ § 3 3 1) H Al HAERBR S 250 14 01528 - W iR &
S o= § """"""""""" f"ww”mm"f """"""""" i No.2213.
LR I A R/ A 1 2) KN Al S HBEoE—Ysvario—)
SN
€0 5 10 15 20 ; .
e 3) WIKHEK : AARMFS LIrADDIABEOE
7 > 7 el 2002.
Fig. 7 Experimental results of the estimated
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