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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 high speed machining center. The design problem, in this case,
is to find out the best cross-section shapes and dimensions of structural members which minimize the static
compliance, the dynamic compliance, and the weight of the machine structure simultaneously. The first step is the
cross-section shape optimization, in which only the section members are selected to survive whose cross-section area
have above a critical value. The second step is a static design optimization, in which the static compliance and the
weight of the machine structure are minimized under some dimensional constraints and deflection limits. The third
step is a dynamic design optimization, where the dynamic compliance and the structure weight are minimized under
the same constraints as those of the second step. The proposed design optimization method was successful applied
to the machining center structural design optimization. As a result, static and dynamic compliances were reduced to
16% and 53% respectively from the initial design, while the weight of the structure are also reduced slightly.

Key Words :Static compliance (33 3 E8}o]d2), Dynamic compliance (%3 FE&to]d2), Optimum design
(A4 A), Genetic algorithm (AL 18| %E), High Speed Machining Center (L4 53 Al€)
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Table 4 Comparison of the computed weights [kg]
X-slide | Y-slide | Z-slide | Total

before optimization 152 603 2 1026
after static optimization| 155 594 253 1002
after dynamic optimiz. | 160 590 256 1006
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Table 5 Comparison of static compliances

Absolute Static Compliance(im/N)
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