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A Study on the Pivot Steering Control of an In-Wheel Drive Vehicle with Trailing Arm

Suspensions

AX " o|AE", QA
Chi Ung Kim"**, Kyoung Hoon Lee', and Kwan Je Woo'

1 S 2HE 7|2HF4 (R&D Center, Hyundai Rotem Co.)
< Corresponding author: kjiw73@hyundai-rotem.co.kr, Tel: 031-596-9523

Manuscript received: 2011.12.1 / Accepted: 2012.4.26

The pivot steering of an individual wheel motor drive vehicle is an effective steering maneuver in
the narrow road, but it has become a matter of concern that the torque input of each wheel is very
difficult to determine. In this study, the independent yaw moment control was proposed for the
smooth pivot steering control of an in-wheel drive vehicle. For this control method, the vertical
forces of tires were estimated from the trailing arm dynamic model, and the yaw moments of
individual wheels were calculated from the vehicle dynamic model. Dynamic simulation results
showed that the independent yaw moment control was much more effective on the minimization
of the instabilities of pivot steering in comparison with the conventional direct yaw moment control

with yaw rate feedback.
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M; = mass of a sprung body

M, = mass of an arm

k, = stiffness of a tire

ks = stiffness of a suspension system

= damping coefficient of a suspension system

Z, = vertical displacement of body
= length of a trailing arm

R, = nominal tire radius

W, = wheel tread

Wy, = wheel base

yw= wheel speed

), Independent Yaw Moment Control (58 A3

Hol)

b= yaw rate

%0 = error of yaw rate

V| = longitudinal velocity of tire contact patch
V, = body velocity

0, = angle of a trailing arm

o = slip angle of wheel

¢ = installed angle of a trailing arm

B = side slip angle

%% = sliding surface of yaw

Mgy = direct yaw moment

I = inertia moment of vehicle

I, = inertia moment of a trailing arm

I,, = inertia moment of a wheel
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T = driving torque of a motor

M, = objective direct yaw moment

et = error of direct yaw moment

or = sliding surface of direct yaw moment error
Tmax = maximum torque input

F, = traction force of a tire

F, = normal force of a tire

F,y = static normal force of a tire

F. = lateral force of a tire

p = friction coefficient of a tire and road
HUmax = maximum friction coefficient of a tire
A = slip ratio of wheel

k = gain of sliding surface
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(b) Driven by Drive Shaft from Body

Fig. 1 Comparison of action point of traction force
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Fig. 3 1/6 model of trailing arm dynamic model
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Fig. 5 Block diagram of pivot control simulation model
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Fig. 8 The comparison of simulation results

Table 1 Energy consumption per unit pivot revolution

Control Method

DYC

1YC

Energy/Rev [Wh/rev]

391

102

* Simulation run time : 20 sec
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