
 

 

Intelligent Automation and Soft Computing, Vol. 17, No. 3, pp. 333-341, 2011 
Copyright © 2011, TSI® Press 

Printed in the USA.  All rights reserved 

 

333 

 
TWO-WHEELED PIEZOELECTRIC SYSTEM 

 
LI-HONG JUANG  

Department of Applied Mechanics 
Faculty of Mechanical Engineering 

Universiti Teknologi Malaysia 
81310 Skudai, Johor, MALAYSIA 

Email: puuan.juang@msa.hinet.net 
 
 

ABSTRACT—Two-wheeled piezoelectric system is proposed for applications in micro-
stepping displacement devices. The system includes a beam and two displacement 
members which are respectively pivoted on the beam. Two displacement members are not 
rotatable. In addition, each displacement member includes a wheel sheet and a 
piezoelectricity element embedded on its surface. When the piezoelectricity element 
generates and transmits power to the wheel sheet, the wheel induces vibration and 
deformation. Therefore, due to the wheel sheets and the touched ground involving their 
relative motion, the displacement device can move and orient its motion direction in a 
micro manner. The wheel piezoelectric system is direct movement, no rotor requirement. 
In this research, a 3-D mechanical element with an extra electrical degree of freedom is 
employed to simulate the dynamic vibration modes of the linear piezoelectric, mechanical 
and piezoelectric-mechanic behaviours of the wheel piezoelectric system. 
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