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Fig.2 Schematic illustration of the periodic microstructure based on topology

optimization design
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Fig.6 Two-scale bone remodelling model
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Fig.9 Topology optimization design of small GPR antennas
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Fig.10 Feature control in structural
topology optimization
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Combination of Topology Optimization and Additive Manufacturing: an
Integration Method of Structural Design and Manufacturing

LIU Shutian, LI Quhao, CHEN Wenjiong, ZHANG Yongcun
(State Key Lab of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116024, China)

[ABSTRACT] Additive manufacturing (AM), acclaimed as the most representative manufacturing technology in the “third

industrial revolution”, is a manufacturing process where material is added through deposition or melting in a layer-by-layer

fashion. This special manufacturing process makes the fabrication of the structures with complex shapes and geometrical

features possible. AM has been the subject of several studies, the breakthrough in manufacturing is yet to be followed by a

breakthrough in designing process. Topology optimization (TO) is a powerful free-form design tool that couples finite ele-

ment analysis with mathematical programming to systematically design for engineering problems. It does not require a pre-

established design and is capable of giving some new, sometime unanticipated, design ideas to designers. In this paper, we

seek to leverage the full potential of this burgeoning manufacturing technology by reviewing the new design algorithms

based on topology optimization.

Keywords: Additive manufacturing; Topology optimization; Innovative design; Manufacturing constraint
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