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An Ultraprecision Rotary Motor based on Inchworm-type Actuation

Sang-Chae Kim*, and Soo Hyun Kim**

ABSTRACT

An ultraprecision rotary motor is developed using inchworm motion of two belts actuated by elongation of

piezoelectric elements. A symmetric lever mechanism with flexure hinges is designed to connect belts with piezoelectric

elements. The lever mechanism is used not only to amplify the elongation of piezoelectric element but also to minimize

the numbers of components and the effort for assembly. By experiment, the rotational angle by one cycle is varied from

0.2x10™ rad to 9.76x10~* rad depending on input signal amplitude. Further, the motor has the capability of getting

more precise rotational resolution by enlarging the radius of the rotor.

Key Words: Inchworm-type Actuation (A8 2] %), Ultraprecision Rotary motor (242 3} X E), Piezoelectric
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Fig. 1 Driving principle of an inchworm-type rotary

motor
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Fig. 2 Signals of four piezoelectric elements for
inchworm motion of the two belts (driving
frequency = 22.73Hz)

Fig. 3 Design of the inchworm rotary motor
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Fig. 4 Schematic diagram of experimental setup
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Fig. 6 Finite element analysis of the lever mechanism
with flexure hinges
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Fig. 7 Continuous rotating shape of the rotor (V=50 V,
driving frequency=4.2 Hz)
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Fig. 9 Positioning accuracy of the inchworm rotary
motor (V=50 V, driving frequency=4.9 Hz)
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Fig. 10 Relation of driving frequency and angular
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