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Improvement of circular cutting using adaptive control
in micro milling with piezo-actuator
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ABSTRACT

Recently, there are many studies for the micro-machining using Piezo actuator. However, because of its step-by-step
motion, it is nearly impossible to increase the machining accuracy for a circular path. To increase the accuracy, it is well
known that it is necessary the finer and synchronous movement for x-y axes. Therefore, this paper proposes an adaptive
control for finer movement of the actuator, and realizes a synchronous control for the x-y axes. The experimental results
show that the machining accuracy is remarkably improved.
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Fig. 1 Modeling of Inchworm apparatus
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Fig. 2 Inchworm motion of piezo actuator using three
piezoelectric
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Fig. 3 Signal of three piezoelectric elements for inchworm
motion

2.2 tHZjo| &S ¢ 8t AH 0S4

71¥ Inchworm motion I olF FE7]A Al&
g dizteld A& AdgodkAolrh o] AW
Ao diztelge) B¢ X, Y 7 Fol o]F= 2444
Haod A ExAAY HAEHS 4y ot 27 4
XNg 71Eeq BEXAHAAL 7HE olFM 7]
&7 & A, 7 FE& 1 cycle B @] olF
AFIAA dA R s oldde VEUE
Linear dZ 12 W who} W3t & olFA

203

Diagonal step moving
100 T T T T T T T T T

Y10 )

100

Fig. 4 Diagonal moving at x-y stage by step moving
method
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