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Abstract: In this paper, a topology optimization approach of functionally graded Mindlin plate
structures based on isogeometric analysis is proposed, in order to realize the collaborative design of
material gradient along the in-plane direction and structure topology. Based on the non-uniform ra-
tional B-spline (NURBS) basis function in isogeometric analysis, the parametric unification of
modeling, simulation analysis and optimization design of plate structures is ensured. Due to the
high-order continuity, non-negative and normative characteristics of the basis functions, a reasona-
ble distribution relationship between the design variable and the relative density of the gradient
material is established. In order to overcome the numerical locking problem of Mindlin plate analy-
sis, the reduced integration strategy of NURBS isogeometric elements is adopted. Numerical ex-

amples show the effectiveness of the proposed method, and the design scheme of functionally gra-

Wi EE . 2023-07-10; 1EiTHHEA. 2023-08-25
EE£WmMB: EXRHKB¥ES (12002218); K#EM T R¥AEFHEGOLRE IS (GZ22108)
EFEF A xE5 (1987-), B, W+, BIEE, EEO T o EMEREA RoT S Sk it



5 5

BT AL )5 2 0 P e A6 Mindlin M2 45 30 FME AL BT 13

ded plate with clear and detailed features is obtained. The results show that compared with the pre-

defined material ratio, the proposed method can realize the simulaneous optimization design of

functionally graded material properties and structure topology.

Key words: Functionally graded material; Mindlin plate; Isogeometric analysis; Topology optimi-

zation
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