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Abstract

In this paper a CAD-based optimal design system is introduced and applied to optimal design of
machine tool structures The system is designed to reduce manual interfacing effort. All the design
activities such as selecting design variables, making FE meshes and FE analysis are integrated on a
parametric CAD program. A user can easily select design variables by clicking a CAD model. To
enhance the robustness and versatility, this system uses the finite difference method for the design

sensitivity analysis.

By taking a practical example of the design of the column of a horizontal

machining center, it is shown that the software system is efficiently usable in industry establishing the
goal of minimizing user intervention between various analysis and optimization activities.
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Fig. 1 Program flow
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Fig. 2 Menu structure

Fig. 3 Parametric CAD model
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Fig. 5 Boundary condition for joint parts
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Fig. 6 Displacement of initial design
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(a) 1st mode: 39.08 Hz (b) 2nd mode: 97.74 Hz

(c) 3rd mode: 131.96 Hz (d) 4th mode: 158.94 Hz
Fig. 7 Modal analysis
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Table 1 Optimization result

dvl~dv5 dvé dv7 dv§
Initial 20 20 20 20
Optimal 5 6.93 6.65 24.03
Mass MAX DISP | 1st Mode
Initial 1816.5 kg 38.52 um 39.08 Hz
Optimal | 1636.9 kg | 38.65 um 38.96 Hz
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