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Deduction of a Simplified Model for the Hydraulic Actuator
for a Low-band Type Active Suspension System

HF & T oo MAr vt g g
D. Y. Kim, Y.S Hong, Y. P. Park

ABSTRACT

In this paper, a simplified model of a hydraulic actuator system for a low-band type active suspension
system is derived. To reduce the order of model, time constants of each chamber in hydraulic system
are neglected except that of an accumulator. And the dynamics of a spool in the pressure control valve
is régarded as a first-order system. The step response and the frequency response of the simplified second-
order simulation model exhibit a good agreement with those of the actual system as well as those of
the tenth-order simulation model. It is possible to simplify the tenth-order model to the second-order
one. The low-band type active suspension model is built up by combining of a quarter car model and
the simplified hydraulic actuator model. Sky hook control scheme is applied to the quarter car model
test rig to testify the validity of the simplified model. The experimental results of suspension characteristics
show that the simplified second-order hydraulic actuator model is reasonable to describe the dynamics

of the actual hydraulic actuator system for a low-band type active suspension system.
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Table 1 Parameters of hydraulic system
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Table 2 Coefficients in transfer function of hyd-

Parameter Name Value Unit
ms Spool mass {01 Kg
m, Poppet mass | 002 [Kg
Cylinder rod
A. YIneer et 1314 | ome
area
A Spool area | 113 |cm?
A, Poppet area | 005 |cm?®
A Orifice X area | 0.0012] cm®
A, Orifice Y area | 0.0012] cm®
A, Orifice Z area | 0.0019| cm?®
A Orifice T area | 0.0095] cm®
Spool dampin
D, poo . ping 0.02 | Kgf/(cm/sec)
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iPoppet dampin,
D, Ppe ] ping 002 | Kgf/(cm/sec)
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(b) Simulation
Fig.10 Frequency response function for
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Fig.12 Reference-displacement diagram of hyd-
raulic actuator cylinder
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