8 gr=aio| X7 S EtE x|

AATE7E o183 AW 7154 229 AFHA 44

297, Lu Fei', 243}, g, ojgz ™"
ofFtiata | ABE, HRAADTY, TorotE 7 AB A

Design of Ultrasonic Vibration Device using PZT Actuator for
Precision Laser Machining

W. J. Kim, L. Fei, S. H. Cho’, J. K. Park’, M. G. Lee

Department of Mechanical Engineering, Ajou University
. "Korea Institute Of Machinery and Materials
Department of Mechanical Engineering, Ajou University

Abstract

As the aged population grows around the world, many medical instruments and devices have been
developed recently. Among the devices, a drug delivery stent is a medical device which requires precision
machining. Conventional drug delivery stent has problems of residual polymer and decoating because the drug
is coated on the surface of stent with the polymer. If the drug is impregnated in micro hole array on the
surface of the stent, the problem can be solved. Micro sized holes are generally fabricated by laser machining;
however, the fabricated holes do not have an enough aspect ratio to contain the drug or a good surface finish
to deliver it to blood vessel tissue. To overcome these problems, we propose a vibration-assisted machining
mechanism with PZT (Piezoelectric Transducers) for the fabrication of micro sized holes. If the mechanism
vibrates the eyepiece of the laser machining head, the laser spot on the workpiece will vibrate vertically
because objective lens in the eyepiece shakes by the mechanism's vibration. According to the former
researches, the vibrating frequency over 20kHz and amplitude over 500nm are preferable. The vibration
mechanism has cylindrical guide, hollowed PZT and supports. In the cylinder, the eyepiece is mounted. The
cylindrical guide has upper and low plates and side wall. The shape of plates and side wall are designed to
have high resonating frequency and large amplitude of motion. The PZT also is selected to have high
actuating force and high speed of motion. The support has symmetrical and rigid characteristics.

Keywords: Ultrasonic vibration(2-&3} 21%%), PZT actuator(ZAAAE%E7]), Laser machining(Z|o]A 713,
Precision device(AY Z+z]), FEA(S3ER 4 8]4)
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Fig. 1 Schematic diagram of system.
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Fig. 2 Modeling of guide mechanism.
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Fig. 3 Assembly mechanism: (a) side view and (b) front view.

Fig. 4 Static analysis of vibrating system.
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Fig. 5 Modal analysis of vibrating system.
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Fig. 7 Experiment setup.
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Fig. 8 Resonant frequency of vibrating system.
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Fig. 9 Output displacement at resonance frequency.
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