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Research on optimization of pumping cyclein ABS

Kanazawa University Yusuke NAKAYAMA, Yoshitsugu KAMIYA, Hiroaki SEKI, Masatoshi HIKIZU

An ABS (Anti-lock Braking System) is one of the systems equipped in a vehicle for driving safely. The ABS system gains the
braking force without stopping the rotation of the tire. However the following two issues make the control of the ABS system
difficult: the vehicle speed cannot be measured accurately, the frictional force between the tire and the road is unknown. In such
ABS, the most important parameter is a pumping cycle of a brake. For safety, an efficient pumping cycle must be applied at a
variety of frictiona conditions between the tire and the road. In this paper, the optimization of the pumping cycle in ABS was

performed viathe computer simulation.
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Fig.1 Quarter car model
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Table.1 Simulation parameter
Item Symbol Value
Vehicle mass M 400 kg
Slope angle 4 0 deg
Moment of inertia of wheel I 0.849 kgm?
Wheel radius r 0.316 m
Brake disk-pad friction coefficient y 0.400
Initia pressure of hydraulic brake P, 115 MPa
Hydraulic brake calliper pistonared] 4, 2.29x10° m’
Effective radius of brake rotor ry 0.124 m
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Fig.4 Simulation results of dry road
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Fig.5 Slipratio Fig.6 Relation between vehicle speed

and brake pumping cycle
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(b) Braking on wet road
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(c) Braking on snow road
Fig.7 Simulation results (Brake pumping cycle: 0.157sec)

2010 FEEREHE TP R R RPN 2 S GR U2

N
s]

Braking Distance: 47.7m

.
o

S o o 9o

oN Mo ®

Velocity [m/s]

Lateral friction
coefficient [-]

o
N
P
=)
o

Time[9 gI'i me 9] ) ’

(a) Braking on dry road
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(b) Braking on wet road
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(c) Braking on snow road
Fig.8 Simulation results (Brake pumping cycle: 0.269sec)
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