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ABSTRACT

This paper proposes a new type of semi-active direct-drive valve(DDV) car suspension system us-

ing piezoelectric actuator associated with displacement amplifier. As a first step, controllable piezo-

electric DDV damper is designed and governing equation of a quarter-vehicle suspension system con-

sisting of sprung mass, spring, tire and the piezostack DDV damper is constructed. After deriving

the equations of the motion, in order to control spool displacement and damping force the skyhook

controller is designed and applied. The performance evaluation of the proposed semi-active suspen-

sion system is conducted with different displacement of spool. Then, the ride comfort analysis is un-

dertaken in time domain with bump road profile.
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Fig. 2 Positive type spool valve
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Fig. 3 Displacement amplifier
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Fig. 5 Field-dependent damping force of the piezostack
DDV damper
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