KSME 05F337
2RAFLINS o &7 TE Af 1E 94 A4 A7)

[e)
gresit(Med) =Ya™(Me

~——

Structural Topology Optimization of Free Vibration
using Two-level Condensation Scheme
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Reduced System(F A=A 2 %}), Eigenvalue Problem(3l-fX] #4)
Abstract : Topology optimization problem requires numerous repeated evaluation of objective function and
design sensitivity for elements within design domain with various density distributions. In this work, a
structural topology optimization of free vibration problem is developed by using finite element method. The
recently proposed two-level condensation scheme is very promising for the construction of reduced system
and for an accurate and efficient analysis concerned about eigenvalue and dynamic problems. Thus we use
the two-level condensation scheme(TLCS) for the analysis and sensitivity computation part in the structural
topology optimization problem.
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Abstract : The purpose of this study is an optimization of gate valve to keep vacuum of semi-conductor
manufacturing equipment. In this study, we propose an optimal design to improve the mechanical efficiency
of gate valve makes by forging method instead of welding. In order to optimize more efficiently and
reliably, the meta-modeling technique has been developed to solve such a complex problems combined with
the DACE(Design and Analysis of Computer Experiments). The DACE modeling, known as the one of
Kriging interpolation, is introduced to obtain the surrogate approximation model of the function. Also, we

prove reliability of the Kriging model's application to gate valve by computer simulations using FEM(Finite
Element Method).
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