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Corner Braking Test and Simulation for Development of VDC System
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Abstract : The influence of braking force generated by one tire on vehicle dynamics was investigated by simulation
and ground test. A 8 d.o.f vehicle model was developed for simulation. And a special device to apply brake pressure to
individual wheel was built for vehicle test. As a result of corner braking test on straight driving, the dynamic responses
such as yawrate, lateral acceleration and roll angle were produced in the vehicle, which were in a good agreement to the
simulation results. This shows that corner braking used in VDC system can control vehicle dynamics to improve
controllability and directional stability.
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Fig. 1 Schematic diagram of full car model
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Fig. 2 Tire model

Table 1 Curve fitting results of tire model

2 ) C3 Cy Cs Cs

Cornering -1.6 1.0 -3.92
. 1. -0.6

Force 1.4389 . 1578 10° 0.64 0%

Braking 29 1.3 2.93
. . -1

Force 1.5283 *10” 10 *10° 0 *10*
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Table 2 Vehicle Parameter
Parameter Description Value (unit)
m Total Vehicle Mass 1910 (kg)
m, Unsprung Mass 150 (kg)
Yaw Moment of Inertia of 2
L Total Vehicle 2300 (kg-m)
Roll Moment of Inertia of
I il
x Sprung Mass 478 (kg-m")
Distance from C.G to
ab Front, Rear Axle 132, 1.58 (m)
t* 8, Wheel Tread 1.54, 1.52 (m)
A Ground C.G Height of 0.577 (mﬁ
d Total Vehicle )
hy,h, Roll Center Height 0.11,0.195 (m)
. 790, 460
K. K, Roll Stiffness (N-m/deg)
42.8,57.4
, Damping C i ’
D, D, Roll Damping Coefficient (N-m-s/deg)
. -0.132 [os]**,
Ry, R, Roll Steer Coefficient -0.013 [us]
Lateral Force Compliance 0.35 fusl,
Cy > Co Steer Coeff. ~0.04 fos]
i (deg/kN)
B. B Longitudinal Force -0.23[toe-in],
g Compliance Steer Coeff. 0.0 (deg/kN)
Overall Steering
. .5
N Gear Ratio 16
Moment of Inertia 2
Lo of Wheel 25 (kg
Ry Tire Dynamic Radius 0.322 (m)

* subscript f: front, #:rear
** [os]:Oversteer, [us]:Understeer

Photo. 1 Measurement instruments in the test vehicle : (D
Steering Angle Transducer, (@) Gyroscope, (3 Data
Acquisition System
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Photo. 2 Special electric device for comer braking test
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Fig. 4 Vehicle dynamic responses to corner braking on front
left wheel : (a) Deceleration, (b) Yawrate, (c) Lateral
acceleration, (d) Roll angle
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Fig. 5 Vehicle dynamic responses to corner braking on front
right wheel : (a) Deceleration, (b) Yawrate, (c) Later-
al acceleration, (d) Roll angle
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