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Abstract: A two-level layout optimization method for metal stiffened thin walled cone is proposed. The
sample points of layout variables are created by design of experiment (DOE). Then for each stiffened
thin-walled structure corresponding to each sample point, the size optimization is performed under the
constraints of strength and stability, therefore the corresponding target response value is obtained. Then
the Kriging approximation model is built based on the layout variable sample points and the correspond-
ing response surface. Finally, the approximation model is optimized by using the genetic algorithm and
the optimal solution of the stiffened thin-walled cone is presented. The example results show that the
method is simple and has high optimization efficiency.
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Fig.1 Diagram of cone structure
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Fig. 2 Cross-section of cone
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Fig. 3 Four patterns of stiffened rib
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Fig. 4 Flowchart of optimization method
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Tab.1 Dimension optimization results

A W
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1] 7 B AR B £1, /mm 0.2~1.0 0.5
Y\ 1n) 75 2% 5% FE FE b1/ mm 30~65 58.43
I\ 1n) 5 2% S5 IR 11/ mm 1.0~2.5 1.57
J& 151 553 B AR 5 BE b5, / mm 30~65 51.22

J& 151 353 AR BE £,/ mm

Jé 17) 97 2% 2% S8 J& bor/mm
JE 1 7 % 4 I & £,/ mm 1.0~2.5 1.47
K ST 0mex /MPa <480 261
Ja il A A >1 0.95

it W/kg 20. 30
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30~65 58.7
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Tab.2 Layout and dimension optimization results
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