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ABSTRACT
HIGH-SPEED MACHINING HAS BECOME MORE AND MORE IMPORTANT IN RECENT YEAR. IN ORDER TO
ACHIEVE THIS GOAL, THE HIGH-SPEED SPINDLES ARE USED. WITH THE INCREASING ROTATIONAL SPEED,
THE PROBLEM OF TEMPERATURE RISE OCCURS. THIS RESEARCH USES THE TAGUCHI METHOD TO FIND
THE OPTIMUM PARAMETERS FOR AN OIL-AIR LUBRICATION SPINDLE WITH CERAMIC BEARINGS. THE
EFFECTS OF THE DESIGN PARAMETERS ON THE TEMPERATURE RISE AND THE THERMAL ERROR OF THE
SPINDLE CAN ALSO BE OBTAINED. THE RESULTS CAN BE USED TO MINIMIZE THE TEMPERATURE RISE AND
THE THERMAL DEFORMATION OF AN OIL-AIR LUBRICATION SPINDLE WITH CERAMIC BEARINGS. FOR THE
FEEDING SYSTEM, THIS RESEARCH APPLIES A PRELOAD ON THE SCREW TO COMPENSATE THE THERMAL
DEFORMATION. WITH VARYING FEED RATES AND PRELOADS, THE TEMPERATURE RISE, THE THERMAL
DEFORMATION AND THE POSITIONAL ERRORS WERE MEASURED. THE THERMAL DEFORMATION AND THE
POSITIONAL ERRORS ARE COMPARED. THE LAST PART OF THIS RESEARCH FOCUSES ON THE THERMAL
ERRORS OF A PLANER-TYPE MACHINING CENTER. THE TEMPERATURE RISE AND THE THERMAL
DEFORMATION WERE MEASURED BY USING THERMOCOUPLES AND CAPACITANCE PROBES.
MULTIPLE-VARIABLE REGRESSION ANALYSIS WAS USED TO DEVELOP A THERMAL MODEL. THE MODEL IS
FOUND TO GREATLY IMPROVE THE ACCURACY.
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THERMAL DEFORMATION
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