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Application of Piezoceramic Actuator to the Inch-Worm

Insoo Kim', Hongsik Lee , Junyeob Songm

ABSTRACT

This paper presents the new linear motion device so called "inch-worm" which gets large displacement by
incrementally summing small displacements of PZT actuators. Dynamic stiffness of inch-worm is generally low
compared to its driving condition due to the requirement of inch-worm like small size and light weight. This low
stiffness may degenerate the positional precision of inch-worm. An inch-worm is realized using three PZT
actuators, a monolithic moving device and a guide way frame. Finite element method and experimental approach
are used to analyse the static and dynamic motion of the designed inch-worm. Command reference input is shaped
to reduce the residual vibration of inch-worm. The practical feasibility of inch-worm is also examined by running
tests.
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Fig. | Schematic diagram of inch-worm
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Table | Specification of PZT actuator

Capacitance nF 900+ 20
Insulation Resistance 2 >10
Effective Displacement um 20
Max. Driving Field \Y% 150
Max. Output Force N 700
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Fig. 3 Assembly of inch-worm
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(b) 535Hz extending mode
Fig. 4 Mode shape of inch-worm
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Fig. 5 Experimental set-up
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Fig. 6 Response of inch-worm using step input

(a)input (b)displacement (c)acceleration
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Fig. 7 Response of inch-worm using step

having a cycloidal front in 1.38msec
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Fig. 8 Response of inch-worm using step
having a Aspinwall front in 1.38msec

(a)input (b)displacement (c)acceleration
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signals of inch-worm
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