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Abstract

This paper presents the road simulator control technology for reproducing the road input signal to implement
the real road data. The simulator consists of the hydraulic pump, servo valve, hydraulic actuator and its
control equipment. The QFT is utilized to control the simulator effectively. The control system illustrates a
tracking performance of the closed-loop controller with low order transfer function G(s) and pre-filter F(s) for
a parametric uncertain model. A force controller is designed to communicate the control signal between
simulator and digital controller. The efficacy of the QFT force controller is verified through the numerical
simulation, in which combined dynamics and actuation of the hydraulic servo system are tested. The
simulation results show that the proposed control technique works well under uncertain hydraulic plant
system. The conventional software (Labview) is used to make up for the real controller in the real-time basis,
and the experimental works show that the proposed algorithm works well for a single road simulator.
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I input current , X : displacement of valve spool , K, : valve gain
w, : natural frequency of flapper , & : dampping ratio
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q :rate of flow of hydraulic fluid through the valve
qy, : rate of flow of high pressure, g, :rate of flow of sump
P_ :load pressure, c : orifice coefficient, a: orifice area

g : gravitional acceleration constant, y : specfic gravity
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A :piston area , p :density Kg:bulk modulus of the hydraulic oil
V : volume of fluid under compression L :the leakage coefficient of the whole system
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A : the area of the main actuator piston
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Fig. 2 The single loop feedback system
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Table 1. Parameter Variation of Plants

Case 1 Case 2 Case 3 Case 4
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b 0.01333 0.01333 0.06777 0.06777
c 0.03647 0.03647 0.05131 0.05131
d 0.01904 0.01904 0.03388 0.03388
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