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Evaluation of Motion Performance to Camber Angle Control and Left and Right Wheels
Driving and Braking Force Distribution Using Moment Diagram

Takahiko YOSHINO™!, Hiromichi NOZAKI**

Abstract

In recent years, the conversion of vehicles to electric power has been accelerating, and if a full conversion to electric
power is achieved, further advancements in vehicle kinematic control technology are expected. Therefore, it is thought
that kinematic performance in the critical cornering range could be further improved by significantly controlling not
only the steering angle but also the camber angle of the tires through the use of electromagnetic actuators. This
research focused on a method of ground negative camber angle control as a technique to improve maneuverability and
stability to support the new era of electric vehicles, and the effectiveness thereof was clarified. As a result, it was found
that in the critical cornering range as well, camber angle control can control both the yaw moment and lateral
acceleration at the turning limit.
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a,b . Distance between the center of gravity and the front or rear wheels
Fy . Front-wheel side force (F; = F; + F»)

F. . Rear-wheel side force (F, = Fs + F})

Tsaz-4 . Self-aligning torque of each wheel

M : Restoring moment acting on the vehicle body

B ¢ Sideslip angle at the center of gravity

0" : Front-wheel steer angle

w : Vehicle weight

Wi~W, : Wheel load

7 . Tire friction coefficient

Gy, G, . Roll rigidity of the front and rear wheels

GG . Distribution of roll rigidity between the front and rear wheels

hi, he : Roll center height of the front and rear wheels

he . Height of the center of gravity

h” . Distance between the center of gravity and roll axis

tr, L, . Front and rear wheel treads

we, W. . Front and rear wheel loads

Yo, Xe . Lateral and longitudinal acceleration (in units of gravitational acceleration g)
/ : Wheelbase

ATy, AT, : Front and rear wheel braking and drive force distribution
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Fig.1 Vehicle model and analysis condition
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Fig.2 Model for the analysis of load distribution Fig.3 Tire load vs. lateral acceleration
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Fig4 Braking and drive force distribution
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Figb Front and rear wheel tire side force characteristics (Camber angle change)
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Table 1 Parameters used in calculation

Symbol Value Unit
m=(W/g) 1600 kg
G~ 0.48 -
G* 0.52 -

Iy 0. 046 m
h, 0.05 m
D 0.52 m
m
m

tr 1.47
[ 1.459
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Fig .6-(a) f-yaw moment diagram (Front wheel DYC) Fig.6-(b) Ye-yaw moment diagram (Front wheel DYC)
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