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Effect of Load Direction Disturbance on Avoiding Unsupported
Structures in Robust Topology Optimization

Yu Shenglin, Li Peng, Fan Baijia, Wang Shenbiao, Zhao Yuan

(School of Mechatronics & Vehicle Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: The unsupported structure obtained by topology optimization under conditions of deterministic sym-
metric load cannot meet the actual engineering requirements. The uncertainty of load direction was incorporated
into the structural optimization design. And its influence on the avoidance of unsupported structure was ana-
lyzed. In this study interval variables were employed to represent the uncertainty of the load direction, the Taylor
formula to solve the sensitivity under the most sensitive loading condition, and the SIMP model and MMA algo-
rithm was applyed to was used achieve the robust design of continuum structure. The optimization results show
that the structural optimization considering the uncertainty of load direction can effectively avoid the occurrence
of unsupported structures. Under uncertain symmetric loading conditions, the structural compliance shows an up-
ward trend with the increase of the disturbance range. And the structure shows symmetry. Under uncertain asym-
metric loading conditions, the influence of asymmetric loading on structural compliance is significant, and the
structural asymmetry characteristics tend to be more obvious with the increase in the variability of disturbance
ranges.
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