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Development of a Structural Optimal Design Code Using Response Surface
Method Implemented on a CAD Platform
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Abstract

A response surface method(RSM) is utilized for structural optimization and implemented on a parametric
CAD platform. Once an approximation of the performance function is made, no formal design sensitivity
analysis is necessary. The approximation gives the designer the sensitivity information and furthermore
intuition on the performance functions. The scheme for the design of experiment chosen for the RSM has a
large influence on the accuracy of converged solutions and the amount of computation. The D-optimal
design criterion as implemented in this paper is found efficient for the structural optimization. The program
is developed on a parametric CAD platform and tested using several shape design problems of such as a
torque arm and a belt clip. It is observed that the RSM used provides a faster convergence than other

approximation methods for design sensitivity.
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Fig. 3 Initial shape and Design variables
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Fig. 4 Initial stress distribution
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Fig. 5 Optimal shape

Fig. 6 Stress distribution of optimal design
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Table 1 Change of design variables

27 29 | 3% =d
DV1] 45 mm 20.54 mm
DV2 60 mm 33.95mm
DV3 80 mm 81.20 mm
DV4 100 mm 98.93 mm
DVs 45 mm 35.12 mm
DV6 60 mm 50 mm
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Fig. 7 Initial shape and design variables
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Fig. 8 Initial stress distribution
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Fig. 9 Stress distribution of optimal design

Table 2 Change of design variables

z7) Y Az 2d
DV1 0.5 mm 1.5 mm
DV2 11 mm 13.69 mm
DV3 27 mm 23.51 mm
DV4 37 mm 35 mm
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