SHEAERESZEE 20119 FA S 3 =2%, pp.785~790

2H B9 E0 75k A4 234
P RIS %H*—Ml e o

A study on Analysis of Steering Feel for Electric Power

Steering System Due to Motor Torque Ripple
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ABSTRACT
This paper presents the effects of an assisting motor torque ripple on a driver’s steering feeling using a simulink.
The EPS(Electric Power Steering) System is modeled as a 5 degrees of freedom for simulation. To find out the
influence of a torque ripple on a driver’s steering feeling, which is the purpose of this study, we observed the
assisting torque in various different speeds, when the torque ripple increased by 0%~40%. The torque ripple had a

small but definite influence on the assisting torque, and it had a greater influence in low speeds rather than high

speeds.
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Bode Diagram
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Fig.2.5 Frequency response
(Input:steering wheel torque, Output:steering wheel angle)
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Fig.2.6 Frequency response
(Input:motor torque, Output:steering wheel angle)
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Column dynamics

Motor dynamics
Fig.3.1 Block diagram model of an EPS system
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Fig.3.2 The magnitude of reference torque
according to vehicle speed
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Fig.3.4 Yaw rate at carsim Fig.3.5 Yaw rate at simulink

Fig.3.7 Lateral acceleration
at simulink

Fig.3.6 Lateral acceleration
at carsim

Fig.3.9 Vehicle slip angle
at simulink

Fig.3.8 Vehicle slip angle
at carsim
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Fig.4.1 Simulink model of EPS system applied torque ripple
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Fig.4.3 Steering wheel angle
VS Steering wheel torque
(Speed Okm/h, Torque ripple 40%)

Fig.4.2 Steering wheel angle
VS Steering wheel torque
(Speed 0 km/h, Torque ripple 0%)
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Fig.4.5 Steering wheel angle
VS Steering wheel torque
(Speed 20km/h, Torque ripple 40%)

Fig.4.4 Steering wheel angle
VS Steering wheel torque
(Speed 20 km/h, Torque ripple 0%)

Fig.4.7 Steering wheel angle
VS Steering wheel torque
(Speed 40 km/h, Torque ripple 40%)

Fig.4.6 Steering wheel angle
VS Steering wheel torque
(Speed 40 km/h, Torque ripple 0%)

Fig.4.9 Steering wheel angle
VS Steering wheel torque
(Speed 60 km/h, Torque ripple 40%)

Fig.4.8 Steering wheel angle
VS Steering wheel torque
(Speed 60 km/h, Torque ripple 0%)

Fig.4.11 Steering wheel angle
VS Steering wheel torque
(Speed 80 km/h, Torque ripple 40%)

Fig.4.10 Steering wheel angle
VS Steering wheel torque
(Speed 80 km/h, Torque ripple 0%)
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