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ABSTRACT

In this paper, a multi-step optimization using a G.A. (Genetic Algorithm) with variable penalty function is introduced to
the structural design optimization of a 5-head route machine. Our design procedure consist of two design optimization
stage. The first stage of the design optimization is static design optimization. The following stage is dynamic design
optimization stage. In the static optimization stage, the static compliance and weight of the structure are minimized

simultaneously under some dimensional constraints and deflection limits. On the other hand, the dynamic compliance and
the weight of the machine structure are minimized simultaneously in the dynamic design optimization stage. As the results,
dynamic compliance of the 5-head router machine was decreased by about 37% and the weight of the structure was

decreased by 4.48% respectively compared with the simplified structure model.
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Fig. 2 Flowchart of the static and dynamic optimization
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Fig. 3 Simplified model of a
router machine

Fig. 4 Full model of a router
machine
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Table 4 Comparison of the optimized machine

weights
Weight [ke]
Simplified stuctmre model 43456.2
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