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Micro-feeding Mechanism By Inchworm Type of Piezoelectric ceramic

ABSTRACT
In this paper, a new type of inchworm motion actuator is introduced. This is consisted of two piezoelectric ceramics; one
is for moving the slider, and the other is for clamping the slider in the guide way of the body. The linearity and positional
accuracy of the system is good enough for the high precision motion. Since the system is more compact than the conventional
system using three piezoelectric ceramics, it is applicable for the micro-machine or MEMS. However, the effort for reducing
the vibration, velocity discrepancy in the motion direction, and compensating the hysteresis behavior is additionally needed.
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Fig. 1 Cycle of inchworm motion
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Fig. 2 Signals of two Piezoelectric elements for
inchworm motion
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Item Specification
Open loop travel @ 0 to 100V 6 umt 20%
Open loop resolution 0.06 nm
Stiffness 200 N /um
Force generation(blocked) 1200 N £ 20%
Push/pull force capacity 1000/5 N
Dimensions 6x 6% 9 mnt 0.5

Table. 1 Properties of P-802.00 from PI
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Fig. 3 Free body diagram of slider and Piezo
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Fig. 4 Finite element analysis of the mechanism with

flexure hinges
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Fig. 6 Shematic diagram of micro translation
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Fig.8 Slider velocity according to input voltage
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Fig. 9 Slider velocity according to input frequency
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Fig. 10 The feedback test of each voltage
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Fig. 11  The position error of the slider
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