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Spindle Speed Controller of CNC Milling Machine for Maintaining Constant Cutting Force
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Abstract

This paper presents the design and development of a
spindle speed controller for CNC milling machines to maintain
constant cutting force. A mathematical model of the cutting
force was established, and the relationship between the axis
motor current and the cutting force was employed as a
feedback signal. The spindle speed was adjusted in real time
according to the control error. Experimental tests were
performed on steel workpieces, comparing the measured
cutting force with the target value. The results demonstrated
that the proposed controller effectively maintained the cutting
force, extended tool life, and showed potential for practical

applications in machining processes.

Keywords: Cutting force, Spindle Speed, CNC milling machine,
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