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A Study on Chatter Stability of High Speed Spindle
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I Abstract %

This paper presents the chatter stability lobes of high speed spindle of five-axis machine tools. Using a FEM, we
obtained the frequency response function of a spindle and the stability lobes for evaluation of chatter. In addition,
this paper suggest FRF using by FEM for the prediction of chatter stable region and critical cutting depth. Therefore,
critical cutting depth of is 1.3586mm and X,Y direction’s chatter frequency is 901Hz and 900Hz, respectively.
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Fig. 1 2-DOF Milling system
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Fig. 3 A Drawing of motorized spindle-bearing system

Table 1 ANSYS modeling conditions

Part (Materials) | Spindle (Steel) | Bearing (Massless)
Material E = 209GPa K = 210N/
Proapler']t?es v =030 5

p = 7,980kg/m E =0.05

Element Type Solid Mass Spring-Damper

(ANSYS Settings)| (20 node 95) |Element (Combinl4)
Mesh Type Sweep (Hexagonal)
Element Number 10521
Node Number 48466
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Fig. 4 Collet and tool integrated model

Fig. 5 Resonance frequency of harmonic analysis (from
OHz to 1100Hz)
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Table 2 Results

of analysis

Harmonic Analysis

Modal Analysis

X-dir

Y-dir

1 900.14Hz

901Hz

900Hz

Fig. 7 Resonance frequency of hammonic analysis (from
870Hz to 930Hz)
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