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Development of Ultrasonic Machine with Force Controlled
Position Servo System

L B. Chang, S. B. Lee and B. H. Jeon

Abstract
The machining technology for the brittle materials such as ceramics are applied to the fields of MEMS(micro

electromechanical system) by the progress of new machining technologies such as Etching, Diamond machining, Micro
drilling, EDM(Electro discharge machining), ECDM(Electro discharge machining), USM(Ultrasonic machining),
LBM(Laser beam machining), EBM(Electron beam machining). Especially, the USM technology can be applied to the
dieletric brittle materials such as silicon, borosilicate glass, silicon nitride, quartz and ceramics with high aspect ratio.

The micro machining system with machining force controlled position servo is developed in this paper and the optimized

ultrasonic machining algorithm is constructed by the force controlled position servo control. The load cell is adapted in

the force measuring and the servo control algorithm, suit for the ultrasonic machining characteristics, is estabilished with
using the PID auto-tunning functions at the PMAC system which is generally adapted in the field of robot industries. The
precision force signal amplifier is constructed with high precision operational amplifier AD524. The vacuum adsorption

chuck which is made of titanum and internal flow line is engraved, is used in the workpiece fixing. The mahining results
by USM shows that there are some deviation between the force command and the actual machining force that the servo

control algorithm should be applied in the machining procedures. Therefore, the constant force controlled position servo

system is developed for the micro USM system and by the examination machining process in USM, the stable USM

system is realized by tracking the average value of machining force.
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