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A method of designing plate structure consisting of lattices and
stiffeners based on topology optimization

.1 2 1 1 2 2
DONG Wei , LI Yang™, XIN Kehao , YIN Dezheng , SONG Longlong”, GAO Tong
1.Beijing Institute of Long March Space Vehicle, Beijing 100076, China;
2.International Joint Research Center of Aerospace Design and Additive Manufacturing,

Northwestern Polytechnical University, Xi’an 710072, China

Abstract: In order to satisfy the lightweight design requirements of the equipment mounting plate in the hypersonic
vehicle instrument cabin and improve its static/dynamic performance, a novel structure consisting of both lattices
and stiffeners are studied and topology optimization method is proposed in this paper. This structure combines the
advantages of lattice structures and conventional stiffened structures. First, the lattice structure is regarded as a kind
of virtual material, and its equivalent mechanical properties are calculated by the homogenization method. Then, a
marerial interpolation model of the virtual and solid materials are established. A topology optimization problem to
minimize the mean compliance under the mass constraint is proposed to realize the layout optimization design of
stiffened structure with lattices. Taking an equipment mounting plate as an example, the optimization design of the
traditional stiffened structure and the novel stiffened structure with lattices is completed, respectively. Numerical a-
nalysis indicates that the lattice stiffened plate structure provides advantageous mechanical performation in the con-
dition of the same weight. The maximum deformation under inertial force is reduced by 11.17% and the peak dis-

placement response under harmonic excitation is reduced by 73.81% by using the stiffened structure with lattices.

Keywords : topology optimization;lattice structure ;stiffened structure
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