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Milling Chatter Stability Analysis in Consideration of Gyroscopic Effect

Jae-Hyun Park*, Seong-Wook Hong**, Hyun-Soo Kim*, Joong-Youn Park**

ABSTRACT

The dynamics of spindle-bearing-workpiece system significantly affects the cutting condition and stability in
milling process. The present paper investigates the chatter stability of milling process due to the change in the
dynamics of spindle-bearing-workpiece systems. In particular, the present paper focuses on chatter stability due
to the presence of gyroscopic effect. An eigenvalue problem approach to the stability of milling process is
extensively used in this paper. To incorporate the rotational speed dependent gyroscopic effect, an iterative
algorithm is proposed. A numerical example is provided for examining the chatter stability problem in the

presence of gyroscopic effects.
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Fig. 2 Model of spindle-bearing-cutter system
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Fig. 3(a) Frequency response function G,
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Receptance({miN)

Fig. 3(b) Frequency response function G,,
with varying the spindle speed
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