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Structural Design Optimization of a High Speed Machining Center
Using a Simple Genetic Algorithm

Y. H. Choi(Dep. of Mech. Design & Manufacturing, CNU), S. K. Park, B. T. Bae(Grad. Students, CNU),
L ¥. Lee, T. H. Kim, and B. S. Park(DAEWOO H. I. & M. Ltd.)

ABSTRACT

In this study, a multi-step optimization technique combined with a simple genetic algorithin is introduced to the
siructural design optimization of a high specd machining center. In this case, the design problem is to find out the
best design variables which minimize the static compliance, the dynamic compliance, and the weight of the machine
structure and meet some desipn constraints simultaneously. Dimensional thicknesses of the ihirteen structural
members along the static force loop of the machine struciure are adopted as design variables. The first optimization

step is a static design opiimizatior, in which the static compliance and the weight are minimized under some

dimensional and safety constraints. The second step is a dynamic design optimization, where the dynamic compliance

and the weight are minimized under the same constrainis. After cptimization, the weight of the moving body was

reduced to 2.1% of the initial design respectively, Both static and dynamic compliances of the optimum design are
also in the feasible range even thought they were slighily increased than before.
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Fig. { Schematic drawing of the machining center.
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Table 6 Comparison of static & dynamic compliances

Absolute Static Compliance{zm/N}
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Absolule Dynamic Compliance(m/N)
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oplimizatia | 0023 | 06770 | 0.0249 | 0.68 005
after | static | 13500 | 0.0022 | 0.0027 135 ~
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mize | o | 0002101950 {00075 | 019 0.2
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