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The Design and Characteristic Research of a Hybrid Electromagnetic
and Piezoelectric Actuator

student : Li-Kang Chen Advisors : Shao-Kang Hung, Ph.D.

Department of Mechanical Engineering
National Chiao Tung University

ABSTRACT

This thesis presents a hybrid electromagnetic and piezoelectric actuator, which
has the advantages with both-long traveling range in electromagnetic actuator and
high-resolution in piezoelectric actuator. The hybrid actuator consists of moving part,
guidance, pre-load structure, electromagnet, piezoelectric material, and control
circuits. First, adjusting the electromagnetic force between the maximum static
friction force and Kkinetic friction force by setting the pre-load structure and the coil
current. Then, when the state of the contact face is transferred. The actuator could
move forward or back. Therefore, the actuator can perform one DOF motion with

long traveling range(6mm) and high resolution(1.7um).
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