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ABSTRACT

TRADITIONALLY THE TRANSFORMATION OF CIRCULAR MOTIONS OF A ROTARY MOTOR INTO LINEAR

MOTIONS HAS BEEN ACHIEVED BY THE UTILIZATION OF MACHINE ELEMENTS SUCH AS BALL SCREWS.

HOWEVER, BALL SCREWS, ALONG WITH OTHER NECESSARY PARTS OF THE SYSTEM, INTRODUCE

BACK-LASHES, WHICH RESULT IN NONLINEAR EFFECTS OF THE MOTION, REDUCE THE RESPONSIVENESS

OF THE SYSTEM, COMPLICATE CONTROL PROCESSES AND MAKE HIGHER PRECISION IN MACHINERIES

DIFFICULT TO ATTEND. A RECENT GLOBAL TREND IN LINEAR MOTION SYSTEM DESIGN IS TO REPLACE

THE INDIRECT, BALL SCREW-ROTARY MOTOR COMBINATION WITH DIRECT, LINEAR MOTION MOTOR

SYSTEMS. THE MECHANICALLY SIMPLER DESIGN HAS THE ADVANTAGE OF HIGH PRECISION POSITIONING,

IMPROVED RESPONSIVENESS, AND DIRECT POWER TRANSMISSION. SIMILARLY, TAIWAN HAS SEEN A RISE

IN THE RESEARCH AND DEVELOPMENT O LINEAR MOTOR SYSTEMS. POTENTIALLY, THIS NEW DESIGN

WOULD ALLOW ADVANCES IN POWER TRANSMISSION SYSTEM TECHNOLOGY AND INCREASED

PRECISIONS OF INDUSTRIAL MACHINERIES. THE MAIN TASKS OF THIS STUDY ARE: (1)TO IDENTIFY THE

TRANSFER FUNCTION OF THE LINEAR MOTOR SYSTEMS; (2)TO DESIGN A LINEAR MOTOR CONTROLLER

WITH THE HELP OF SOFTWARE TOOLS SUCH AS MATLAB AND SIMULINK; (3)TO APPLY CONTROLLER

FUNCTIONS THROUGH A D/A INTERFACE CARD IN A PC SYSTEM; AND, (4) TO CHARACTERIZE SEVERAL

CONTROLLERS AND COMPARE THEIR ADVANTAGES/DISADVANTAGES. RESULTS FROM THESE ANALYSES

MAY HELP RESEARCHERS TO IDENTIFY LINEAR MOTOR CONTROLLERS THAT ARE ROBUST, STABLE AND

BETTER UTILIZE LINEAR SYSTEMS' HIGH SPEED, HIGH PRECISION ADVANTAGES.
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