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Control Logic Using Torque Map for a Column-Type
Electric Power Steering System
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ABSTRACT

EPS (Electric Power Steering) systems have many advantages over traditional hydraulic power
steering systems in space efficiency, engine efficiency and environmental compatibility. In this
paper, an EPS system control logic using a torque map is proposed. The main function of the
EPS system is to reduce the steering torque exerted by a driver by assist of an electric motor.
Vehicle speed, steering torque and steering wheel angle are measured and fed back to the EPS
control system, where appropriate assist torque is generated to assist the operator's steering
effort. Another capability of the EPS system for easy adaptation to different steering feels via
simple tuning is demonstrated by the experiments. It will be also verified that the EPS system
can also improve damping and return performance of the steering wheel by control of the

assist motor.

F 82 7]%&9): Electric Power Steering(?d7] 2] 53 Z3}), Steering torque(R 3 E ), Active
damping(5F7+4]), Return capability (275 8), Toruge sensor(E = Al A))

Nomenclature 1.A 8
Ts : Steering torque, N/m
7w : Reference steering torque, N/m
T, : Assist torque, N/'m
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Fig. 5 Torque map for the EPS system

3. AHFH L M2
3.1 AEEX

e RIE QA F7) A48 FIEHY v)E
o) T4 T2 A2dY 7)5g AT H
Z ZEjolt}y, &5 FE& s IAZ
2o YAt 2FEIAE FH}E AA
old), oo WaiME 2.1-A Hed v gl
AR RRE ZE AAZFAQH, ol ZA PC,
AefF o] 71=, BE =gtolHZ Ui F Ut
Jej#o]2 tEE dFH AT E Wolgo|e o
A9 d=EFeh PCAX ALdE ZE AUZE
D/A ¥387]E B3 T =gz yrds
ol FHREE FAH

EIAME B8 #AsE d3g 13 dag
29 e AdHHolA JlE9] YAYH ZTEE F
8 PCZ sy, dag 19 Vg S8 =
g AE9 A Axg A3 ¢, o] F o
2} Apolol] BAYsE Pl 3olE FHM =
FEIE A3

g, =HoZNE golold HIXE =
EAE Dugoff Blojo] mdo)] 7%l A%
i o] W, wH EaE 287 & 2gPs
of wel Ael nldd ez WatstA @t Fig. 7
AT AEe] =Y 71 o 2y

=

P

KOe:)

rlo

He =UEIE FIREHE B3 7EY 4Y
A#E verd Aol

Encoder 1

Torque
sensor

. Encoder 2

Rack &
pinion

D/A
converter

Assist motor
drive drive

Load motor

Fig. 6 Experimental setup for the EPS system
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