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Abstract

In this paper we present robust optimal supporting positions for large glass panels used for TFT-LCD
monitors when they are stored in a cassette during manufacturing process. The criterion taken is to minimize
their maximum deflection. Since they are supported by some supports and have large deformations, contact
analysis with a geometrically nonlinear effect is necessary. In addition, the center of a panel can not be
positioned exactly as intended and should be considered as uncertainties. To take into account of these
effects, the mean and the standard deviation of system response functions, particularly the deflection of the
panels, need be calculated. A function approximation moment method (FAMM) is utilized to estimate them.
It is a special type of response surface methodology for structural reliability analysis and can be efficiently
used to estimate the two stochastic properties, that is, the system performance and the perturbations caused by
uncertainties. For a design purpose, they are to be minimized simultaneously by some optimization algorithm

to obtain robust optimal supporting positions.
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Table 1 Definition of random variables

Mean S.D. «()
X, [mm] 0.0 5.0/3 Normal
¥ [mm] 0.0 5.0/3 Normal
6,[°] 0.0 1.0/3 Normal

Table 2 Robustness of objective function at initial and

optimal design
Initial Optimal
Mean [mm] 20.493 9.848 (-52%)
S.D. [mm] 0.459 3.036 (561%)
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Table 3 Comparison of results at robust optimal design

Robust optimal
Mean [mm] 10.912
S.D. [mm] 0314
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