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Abstract: Sandwich structures were widely used in aerospace and other fields due to their high
stiffness-to-weight ratio characteristics. The calculation costs of compliance simulation analyses in optimi-
zation design processes were significantly higher than that of weight constraints. However, the existing ho-
mogeneous algorithms assumed that the objectives were equivalent to the costs of constraint evaluation,
which led to poor optimization adaptability and low efficiency. Thus, a constraint-objective two-stage opti-
mization framework was designed based on feasibility rate to match adaptive optimization direction for real-
time optimization paths. In the first stage, a dual offspring population collaborative optimization strategy of
exploratory mutation-constraint relaxation screening and exploitative mutation-uncertainty screening was
proposed to simultaneously enhance the level of constraint optimization and the reliability of the surrogate
model, and the partial evaluation strategy was designed to save time-consuming objective evaluation. In
the second stage, the search type was defined by combining feasible solution clustering analyses and dy-
namic threshold, and the surrogate model modeling and evolution strategy were adjusted adaptively. Under
three classical loads, the proposed algorithm obtains optimal structures comparing with the gradient algo-
rithm and other state-of-the-art algorithms of the same type, which confirms the effectiveness in practical
applications.
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Tab.1 Variants of CO-SADE
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Tab.2 Comparison results of the variants of CO-SADE
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AR i 1 S 2 451 3
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Tab.4 Comparison results between CO-SADE and state-of-the-art algorithms on case 1

Hk FME | CV B B AR R xy V- 1 A

CO-SADE | 406.92 0
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Tab.5 Comparison results between CO-SADE and state-of-the-art algorithms on case 2

Fk ZME | CV AR R iR A5y oy T TR R AT

CO-SADE | 35.61 0 PR}
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MPMLS 40.07 0
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Tab.6 Comparison results between CO-SADE and state-of-the-art algorithms on case 3
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Fig. 8 3D printer appearance and the prepared samples
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