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A Study on the Braking Characteristics of Control Methods
for ABS mounted Vehicle

Jong Hwan Choi’, Sung Su Kim™, Soon Yong Yangm, Sung Tae Park™" and Jin Kul Lee™

ABSTRACT

ABS (Anti-lock Braking System) is a safety device for preventing wheel locking in a sudden braking. It

consists of hydraulic modulator, ECU(Electronic Control Unit) and angular velocity sensors. Its control methods

are classified into three types; deceleration control, slip ratio control and deceleration/acceleration control. In

this paper, ABS mounted vehicle is mathematically modeled and the proposed model is verified by actual cars

experiments, and the braking characteristics of the control methods with pulse width modulation are compared

and analyzed through computer simulations.
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A; = open area of each valve
A, = area of braking pad
Cq4 = discharge coefficient

Cp = resistance coefficient of air
Cr = resistance coefficient of rolling
Cr = longitudinal stiffness coefficient of tire

C. = cornering stiffness coefficient of tire
Fx = braking force in the x-direction
Fy = braking force in the y-direction
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I. = moment of inertia about the z-axis

I, =moment of inertia of wheel

Kn = effective bulk modulus

I = distance from center of mass to front tire
I, = distance from center of mass to rear tire
m = entire vehicle mass

P, = supply braking pressure

P. = return braking pressure

p = braking pressure

r = radius of tire
r. = effective radius of tire
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Tw = distance from right tire to left tire
Ty = braking torque

V. = total compressed volume

V = velocity of vehicle

W = weight of vehicle

B =

Y = yawing velocity of vehicle

sideslip angle

8 = steer angle
A = slip ratio

U = coefficient of friction between tire and
road
Bp = coefficient of friction between brake pad

and wheel
p = density of brake liquid
P. = density of air
0 = angular velocity of wheel
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Table 1 Parameter of ABS mounted vehicle
Parameter Value
T; 0.06 sec
K, 0.015 cm
Cu 0.6
e 1070 kg/m’
) K, 3232.5 bar
Modulator . 3
Vv, 50 cm
Hy 0.3
A, 22.5 em’
P, 147 bar
P, 1 bar
m 1430 kg
I, 28 kg-m’
I 2800 kg -m’
1 1.1406 m
vehicle l, 1.5122 m
T, 1.4574 m
Cr 40000 N/rad
C, 50000 N/rad
7 0.28 m
O, 1.2250 kg/m’
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