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Compensatory Cylindricity Control of the C.N.C. Turning Process

Eon Hwang, Min-Sik Kang and Chong-Won Lee
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Cylindricity Error (A4 5% ¢ 3), Compensatory Control(2.4}+ #lo]), Parameter

Estimation (A4 $£4),
(A g 7bF s A4 A5H)

Exponentially Weighted Recursive Least Squares Method

Abstract

A recursive parameter estimation scheme utilizing the variance perturbation method is applied

to the workpiece deflection model during CNC turning process, in order to improve the cylin-
dricity of slender workpiece. It features that it is based on exponentially weighted recursive least

squares method with post-process measurement of finish surfaces at two locations and it does not

require a priori knowledge on the time varying deflection model parameter. The measurements

of finish surfaces by using two proximity sensors mounted face to face enable one to identify the

straightness, guide-way, run-out eccentricity errors. Preliminary cutting tests show that the

straightness error of the finish surface due to workpiece deflection during cutting is most

dominant. Identifying the errors and recursive updating the parameter, the off-line control is

carried out to compensate the workpiece deflection error, through single pass cutting. Experimen-
tal results show that the proposed method is superior to the conventional multi-pass cutting and

the direct compensation control in cutting accuracy and efficiency.
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