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Characteristics of the Proportional Pressure Control Valve
for 4 Wheel Steering System on the Passenger Car

L g &BF F A MM o] o g
I. H Oh, J S Jang, I Y. Lee

ABSTRACT

The proportional pressure control valve(PCV) is an essential component in the open loop con-
trolled rear wheel steering gear of the four wheel steering(4WS) system on the passenger car.
The valve should have versatile functions and higher performance. But, it is hard to find the pro-
portional pressure control valve suitable for the 4WS system. In this paper, the determination of
the valve parameters was studied by the stability discrimination and the characteristic analysis for
the purpose of the development of a new PCV for the 4WS. The mathematical model of the valve
was derived from the valve—cylinder system and the programme for numerical computation was
developed. The transfer function of the system was obtained from the mathematical model. The
characteristics of the valve were inspected through the experirﬁent and compared to those ob-
tained by numerical method. And then the stability discrimination of the system was done by root
locus and the analysis of characteristics was done by the developed programme. From the experi-
ment and the inspection, the appropriation of mathematical model and the usefulness of the pro-
gramme were confirmed. And the parameters which might affect the performance of the valve
can be determined by considering the stability discrimination, the characteristics analysis and re-
quired functions.
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Fig.1 Sectional view of proportional pressure
control valve
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Table 1 Physical constants in systemn

CONSTANTS VALUE
density of oil 869%g/m*’
bulk modulus of

.. . 1.8 % 10°Pa
elasticity of oil
kinetic viscosity of oil 3.2x107*m%/s
area of piston 1.65x 107 *m?*
mass of piston 0.653kg
mass of spool 0.07kg
constant of cylinder spring  ]6.45 % 10°N/m
costant of valve spring 2.83x10'N/m
volume of eylinder & pipe  [1.496 x 10~ *m?

# Array for Data Save
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Table 2 Influences of parameters to the dy-

namic characteristic of the valve
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