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A Study on the Control Algorithm for a Ball Screw Type of
Motor Driven Power Steering System

ABSTRACT

The power steering system for automobiles is becoming more popular for supporting steering
efforts of the drivers, especially for a parking lot maneuver. Though hydraulic power steering
has been widely used for a long time, the efficiency of that is not high enough. The motor
driven power steering system can solve the problems associated with the hydraulic power
steering system. In this study, dynamic model and control algorithm of the ball screw type of
MDPS systemt have been derived and analysed by using the method of discrete modeling
technology. To improve steering feel and power steering characteristics, the additional scheme
is proposed to the conventional power boosting control algorithm. Through simulations, control
gain ¢lfects 10 the sicering angle gain in the frequency domain were verfied. The steering
returnability and steering torque phase lag in on-center handling iest were performed also.

FQ7l=-89  Motor Driven Power Steering(H 52 E#HFEAA)]) Ball Screw(E 23 F/),
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Returnability(£-$1 A1), Phase Lag($]/4 = 4)

Nomenclature

Ky . Ky © (Nm/rad) : Torsion bar, steering B, : (Nm/(rad/sec)) : Motor viscous

linkage stiffness damping coeff.
By . By,  (Nm/(rad/sec)) : SW, FW viscous Jow » Ja @ (kgm2) : SW, FW moment of

damping coeff. inertia

J, : (kgm2) : Pinion moment of inertia
* A89, dYd ST ALAFAS e My : (kg) : Steering linkage mass
o TR AL ATAS e Ju @ (kgm2) : Motor Ammature Inertia

vk BB, AIATL ZIATR », © (m) : Rack & Pinion gear ratio (Pinion
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Radius)
, © (1/m) : Steering Linkage gear ratio

vy © (m) : Ball Screw gear ratio

K,, : (Nm/A) . Molor consl.

G : (Videg.) : Torque Sensor Gain

7 . (Dim. less) Torque transmission

efficiency of gearbox
Tw : (N.m) : Steering input torque
: (N.m) : Aligning torque
I, : (A) . Motor input current
Ouy - Oz : (md) . SW, FW angle
Xy o (m) steering linkage(rack bar)

displacement
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Steering wheel

E Torsion bar

Rack bar

Fig. 1 Schematic of a ball screw type of
MDPS system
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Fig. 2 Lumped mass model of a ball
screw type of MDPS system
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Table 1 D.OF of Full Vehicle Model

T = |Parameter|No.of Part D.O.F.
X!y,
Body yaw,roll ! :
Spi 4
Wheel d 4
Steer ¢
Total 9 D.OF.

Table 2 Full vehicle model parameter

roll axis

Paramcler Value Unit
Vehicle (sprung)mass | 1245(1045) kg
Yaw moment_ of inertia 2014 kgm?

of vehicle
Dist. from C.G. to 1.29,1.37 m
front,rear axle
Front, rear track width| 142142 m
Fron, tear COMenng g0/, 30666| N/rad
stiffness
Tire rolling resistance coeff|  0.012  |Dim.less
Front, rear roll stiffness|37356,31420| Nm/rad
Front, rear roll damping 1600,1600 Nms/rad
Distance from CG. to 0.4 m
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Fig. 4 J-turn test results
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