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A Study on the Performance Improvement and Simplification
of the Modulator for Vehicle Stability Control System
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* Chang-Seop Song *

ABSTRACT

This study carries out the performance improvement and simplification of hydraulic modulator that plays an important
role in vehicle stability control systems. The mathematical models for each component of a modulator, such as pump,
wheel cylinder, check and solenoid valve, accumulator, damper are derived in detail. All the mathematical models are
combined to form a modulator system and implemented through a computer program, which can be controlled by a user
friendly GUI. To verify the simulation, comparison between simulation and experiments has been made. After the
verification of the validity of the simulation, the effects of the design parameters of the modulator on the wheel cylinder
pressure is investigated. The results show that the modulator without MPA has advantage in early time pressure rise rate,

and it can be simplified.
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Fig.1 Hydraulic circuit of modulator
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Fig.2 Schematic diagram of piston pump
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Table 1 Experiment condition

= E] 250 W A &4 A | 23*e3 bar
A5H 2% 20 C gk 2.6¢¢/100bar
ESV A7 2.8 mm ESV SEAT W7 2.8 mm

Table 2 Simulation parameter values

Para | Values Para | Values
Pump e:09e-3[m] Cheak m.: 6e-5 [kg]
mp:4.7e-3 [kgL vallve Xpi5.le-3m]
J : 0.0003[kgm’] C, 2.2¢-6[Kg/s]
_k : 5680 [N/m} Cy::0.98
Xpo £ 0.00634 [m ko2 T7[N/m)
Voumo : 9.5¢-8 [’ A : 1.25¢-5 [m’]
_Aﬂ,.,, 201e4fm’]
pumpi ¢ 1.25¢-5 [m*] | Sol- valve Mg : 0.00011 [k
Capo: 0.98 Xenoo 3 0.0015 [m]
Capit 0.98 Cas3 0.98
Apmupo : 7.06e-6{m* Cmo : 2.2-6 [Kg/s]
C, :0.84[Kg/s] koot 25[kg]
b :1.35¢-5 [Ns/m] _ C,:0.84[Kg/s]
T,: 1.75 [Nm]
Master Vom: : 9.21e-6[m’] LAP m,; 6.3¢-3 [kg]
cylinder Vom2 :8.9¢-6[m’) Ca:4.2[Kg/s]
Amj :2.46L3[m!L As2.12e3 [m]
Amp: 2.46€-3 [m*] kot 14900 [N/m]
Xoms 2 0.0413 [m] Xo0t 8.46¢3[m]
F_x&: :0,0155 [m]
mg,:0.0471 [kg] Wheel Vot 26-5 [m’]
cylinder
My, 0.0336 [kg) 2.3¢8  [N/m’]
ki : 2136.4 [N/m] [ 1039 [kg/m’
kmz: 3312.4 [N/m] ) 0.0156 [kg/sm]
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