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A study on the PID controller-gain tuning of the magnetically suspended milling spindle
for chatter-free cutting

J. H. Kyung, S. K. Rho, J. K. Park(Int. & Precision Mach. Dept., KIMM), S. Park(Chem. Eng. Dept., KAIST)

ABSTRACT

A method for PID controller tuning based on process models for unstable processes was introduced. The optimal,
proportional and derivative gains of the AMBs were determined by the tuning method and utilized for the chatter stability

analysis in order to search for the chatter-free cutting region. The stability analysis results showed that the optimal gains give

wider chatter-free cutting region, and as a result the proposed tuning method was confirmed to be an effective tuning method

for determining the optimal gains of the AMBs.
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Fig. 1 Schematic diagram of an AMB milling
spindle system
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Fig. 3 Block diagram of the AMB milling spindle
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Fig. 5 Derivative gain vs. critical depth of cut
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