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(Thermal Behavior Analysis of a CNC Lathe)
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Abstract : In operating automated manufacturing systems, the long term stability and reliability of NC machine tools become
most critical issues. Especially the machining accuracy is dominated by the thermal deformation of machine tools which remains
«till unsolved and causes troubles in manufacturing operations. Although researches have been carried out on the thermal

behavior of a machine tools to minimize or control the thermal deformation of machine tools, the computer models for an analysis
of the thermal behavior in machine tools has yet to appear in the open literature. The object of the paper is to present a method of
modeling the thermal behavior of a machine tool. The method will make usc of finitc clements and be capable of modeling whole
machine structures as well as of heat generation processes in the kinematic system components. And temperature distributions
and thermal deformations of a CNC lathe are analyzed using the finite element method and are compared with those measured in

practice.

Keywords : Machine Tool(Z 271 4]), Heat(®). Temperature Distribution(2 % & 3), Thermal Deformation(Q ¥ ), Finite

Element Method(-+ 8 Q £ ¥)
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Fig.1 Model for FEM analysis (b)with cover
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Fig.3 Temperature profile using FEM (Column) (a)without cover
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Fig.4 Temperature profile using FEM (ZGuide) (a)without cover
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