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Motion and Vibration Control of Flexible-Link Mechanism
with Smart Structure

Itsuro KAJIWARA™*®, Chiaki N ISHIDOME, Norihito SAKAKIBARA,
Manabu UEHARA and Akio NAGAMATSU

*> Department of Mechanical and Aerospace Engineering, Tokyo Institute of Technology,
2-12-1 O-okayama, Meguro-ku, Tokyo, 152-8552 Japan

This study is concerned with the motion and vibration control strategy for the flexible-link
mechanism in order to achieve the high performance and stability. Reducing vibration and making
positioning time faster are simultaneously required in this system. Technology of smart structures
is introduced in the flexible-link system to achieve the vibration reduction. The smart flexible-link

is composed of the flexible-link and the piezoelectric film which has the sensor/actuator function for

itself, and so its mechanism is extremely suitable for controlling the vibration. First, a modeling
method of the flexible multibody systems is presented based on modal analysis considering the
characteristics of the piezoelectric film. In this method, each flexible body modeled by FEM is
transformed into the modal space at the 1st stage of the model reduction and then the total system
is constructed by synthesizing each modal model and reducing it into the modal space at the 2nd stage
reduction. The control system is constructed with the designed dynamic compensator based on the
mixed H:/H. control problem, resulting in the enhanced performance and stability.

Key Words: Vibration Control, Motion Control, Modal Analysis, Smart Structure, Piezoelectric

Sensor and Actuator
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Fig.1 Model of flexible link mechanism
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Fig.2 Geometry of flexible structure and piezoelectric
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Fig.3 Block diagram of control system
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Fig.6 Responses by motion control Fig.7 Gap sensor outputs with smart link mechanism
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