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Analysis of whirl behavior follow bearing stiffness
in a small size and high speed CNC lathe spindle system using F.EM.
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ABSTRACT

In this study, rotor dynamic analysis have been conducted using three-dimensional solid model. Analysis object has
smaller size and higher speed than any general CNC spindle. It is important to consider the real supporting
conditions and external forces for whirl behavior analysis. As a results, the bearing stiffness is higher, whirl motion
is less than before.
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Table 1 The specification of analysis model

m}a} goz@oz Fuly= ;] Exd] 23 xS 7]/\ Property Value
=0 TS o T eeE e Max. cutting diameter (mm) @7
skaz} g, Max. cutting length (mm) 70/40
t EAARE Sk AR A Through hole diameter (mm) 12

E-mail © msantn@gmail.com Max. rotating speed (rpm) 20,000

Tel : (051) 510-3076, Fax : (051) 514-7640 Motor (kW) 0.75/1.1
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(b) The schematic diagram
Fig.2 Modeling of spindle system with workpiece
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Fig.3 Whirl behavior following the bearing stiffness
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Fig.4 Whirl motion of rotor shaft in steady state
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