BEEETEe 20058 E EXBMAGH UL

FHA 22| F 7|k ChotAl 2| MdH gHE olgset
Aol Tt AMTY| Fx2o T nZAs HHMY
SHIDP(FA ST ohstel), MY B(HUNSAD 7| AMAZ 2T
N F, ShalY, HHSIIEIAE)

Structural Design Optimization of a Wafer Grinding Machine
for Lightweight and Minimum Compliance Using Genetic Algorithm

H. M. Park (Graduate Student, Changwon National Univ.),
Y. H. Choi ( Dept. of Mechanical Design and Manufacturing, Changwon National Univ.),
S. I. Choi, S. B. Ha, C. Y. Kwak (Hankook Machne Tools Co. Ltd)

ABSTRACT

In this paper, the structural design optimization of a wafer grinding machine using a multi-step optimization with
genetic algorithm is presented. The design problem, in this study, is to find out the optimum configuration and
dimensions of structural members which minimize the static compliance, the dynamic compliance, and the weight of
the machine structure simultaneously under several design constraints. The first design step is shape optimization, in
which the best structural configuration is found by getting rid of structural members that have no contributions to the
design objectives from the given initial design configuration. The second and third steps are sizing optimization. The
second design step gives a set of good design solutions having higher fitness for lightweight and minimum static
compliance. Finally the best solution, which has minimum dynamic compliance and weight, is extracted among those
good solution set. The proposed design optimization method was successfully applied to the structural design
optimization of a high precision wafer grinding machine. Afier optimization, both static and dynamic compliances are
reduced more than 92% and 93% compared with the initial design, which was designed empirically by experienced
engineers. Moreover the weight of the optimized structure are also slightly reduced than before.
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Table 1. Parameters for the genetic algorithm

Pop. | No. of Crossover Mutation |Selection
size | Generation Probability |Operator probability |operator
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Fig. 1 Flow-chart of the optimization program
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Fig. 3 F.EM. model for the shape optimization

(b) B-B section
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Fig. 4 Optimum shape of ribs from the 1st design step
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Table 2. Dimensional Constraints (unit: mm)
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Table 3. Comparison of design variables [mm]

Design variables
sl s2 s3 s4
Befi
ceore 20 20 20 20
optimization
Aft
e 2 20 20 23
optimization
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Table 4. Comparison of the weights and compliance
Compliance [um/N] .
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