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Adaptive Control of End Milling Machine
to Improve Machining Straightness
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Abstract

A recursive geometric adaptive control method to compensate for machining straightness error
in the finished surface due to tool deflection and guideway error generated by end milling proc-
ess is developed. The relationship between the tool deflection and the feedrate is modeled by a
modified Taylor’s tool life equation. Without a priori knowledge on the variations of cutting
parameters, time varying parameters are then estimated by an exponentially windowed recursive
least squares method with only post-process measurements of the straighthness error.

The location error is controlled by shifting the milling bed in the direction perpendicular to
the finished surface and adding a certain amount of feedrate with respect to the tool deflection
moedel before cutting. The waviness error is compensated by adjusting the feedrate during mac-
hining.

Experimental results show that location error is controlled within a range of fixturing error
of the bed on the guideway and that about 60% reduction in the waviness error can be achieved
within a few steps of parameter adaption under wide operating ranges of cutting conditions even

if the parameters do not converge to fixed values.
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