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Abstract

Gradually engincering designers are determined based on computer simulations. Modeling of the

computer simulation however is too expensive and time consuming in a complicate system. Thus, designers

often use approximation models called metamodels, which represent approximately the relations between

design and response variables. There are general metamodels such as response surface model and kriging

metamodel.  Response surface model is easy to obtain and provides explicit function, but it is not suitable for

highly nonlinear and large scaled problems.

For complicate case, we may use kriging model thatemploys an

interpolation scheme developed in the fields of spatial statistics and geostatistics.  This class of interpolating

model has flexibility to model response data with multiple local extreme. In this study, metamodeling

techniques are adopted to carry out the shape optimization of a funnel of Cathode Ray Tube, which finds the

shape minimizing the local maximum principal stress. Optimum designs using two metamodels are compared

and proper metamodel is recommended based on this research.
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Table 2 Optimum values of each metamodel
Initial RSM Kriging
wy 1 0.9 0.9971
wy 1 0.9074 0.9559
w3 1 1.0225 1.0923
stress(kgf/mmz) 3.6437 3.3503 3.2857
volume(mm3 ) 9525530 9532820 9429250

responses O, O, 6,
stress 59.566 51.611 2.160
volume 0.039 0.342 0.081
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Fig. 4 Stress distribution of real model optimized using
response surface model
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kriging metamodel

Table 3 Comparison for the accuracy of responses

RSM Kriging
Optimum | gress 3.3503 3.2857
values in
metamodel volume 9532820 9429250
Real stress 3.2437 3.2282
model
value volume 9533030 9523710
Stress -0.1066 -0.0575
Error (3.18%) (1.75%)
volume 210 94460
(0.002%) (1.002%)
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