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Tab.1 The first order natural frequencies of the cantilever plate and their design sensitivities to the densities of the four

elements, respectively, with different material parameters
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Tab.2 Robust topology optimization results of the

cantilever plate
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Robust dynamic topology optimization of structure with
uncertain material parameters

WANG Shi-yu, WANG Dong
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The robust dynamic topology optimization of a continuum planar structure is studied to reduce its natural frequency varia-
tion when the structural material parameter uncertainties are considered. The uncertainties of the material properties are represented
with the uncertain-but-bounded interval variables based on the non-probabilistic convex model. The dynamic topology optimization
model for maximizing the first natural frequency is constituted by mitigating its variation, such that the robust optimization problem
can be simply solved into a single-level framework. By the derivative analysis of the material parameters, a quadratic Taylor series
expansion of the first natural frequency is obtained, and the design sensitivity of the natural frequency is accordingly evaluated in an
explicit form under the uncertain material properties. By means of the material density-based strategy, the robust dynamic topology
optimization is implemented with the material volume constraint, and the results are compared with those of the deterministic topol-
ogy optimization. Optimal results show that the first-order natural frequency obtained with the proposed method has a higher robust-
ness against the material property uncertainties, which fully demonstrates the importance of considering the uncertainties of the ma-

terial parameters in the structural design stage.

Key words: uncertain material parameters; robust dynamic topology optimization; structure natural frequency; bounded interval

variable
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