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A Study on Multiphase Optimization of Machine Tool Structures

Y. W. Lee(Mechatronics Eng. Dept., CNU), H. G. Seong(Mech. Eng. Dept., CNU),

ABSTRACT

In this paper, multiphase optimization of machine Tool structure is presented. The final goal is to obtain 1) light
weight, 2) statically and dynamically rigid, and 3) thermally stable structure. The entire optimization process is
carried out in three phases. In the first phase, multiple static optimization problem with two objective functions is
treated using Pareto genetic algorithm, where two objective functions are weight of the structure and static

compliance. In the second phase, maximum rteceptance is minimized using simple genetic algorithm. And the last
phase, thermal deflection to moving heat sources is analyzed using Predictor-Corrector Method. The method is applied
to a high speed line center design which takes the shape of back-column structure.
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Fig. 1 Analysis Model of Back Column & Quill
Type High-Speed Line Center
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Fig. 2 Dynamic Compliance before Second Phase
Optimization
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Fig. 3 Initial Temperature Distribution
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Fig. 6 Thermal Strain Distribution at Initial State
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