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Squression of chatter vibrations during milling process with end-mill by using
hybrid spindle system with ball and electromagnetic bearings
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TThe purpose of this study is to suppress chatter vibrations occurred in the
end milling process with a long and small end mill by reducing the peak value of the real part of
dynamic compliance at a cutting point, which is controlled by a hybrid spindle system. The spindle
of the hybrid spindle system is supported with the rolling bearing at the rear end and the active
electromagnetic bearing at the front end. The tool holder with an active electromagnetic bearing
attached 1s used as a prototype hybrid spindle system. It was demonstrated by the impact test that
the peak value of the real part of dynamic compliance of the end mill at the natural frequency of
the second mode of the prototype hybrid spindle with an end mill was reduced to less than one-third
times by the state feedback control. The state feedback coefficients were determined by using
analysis for pole assignment of a control system. Furthermore, it was demonstrated in the cutting
test that the stability limit increased.
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Control of dynamic compliance at cutting point of small and long end mill aiming suppression of chatter by hybrid spindle
system with rolling and active electromagnetic bearings
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