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Fig.2 Integrated load carrying, heat dissipation and flow channel design and
additive manufacturing
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Fig.3 Additive manufactured cross—scale structure
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Key Optimization Design Issues for Achieving Additively Manufactured

Aircraft and Aerospace Structures

ZHU Jihong, HE Fei, ZHANG Weihong
( MIIT Key Lab of Metal High Performance Additive Manufacturing and Innovative Design,
Northwestern Polytechnical University, Xi’an 710072, China)

[ABSTRACT] Concerning the severe demand of lightweight and high performance in aircraft and aerospace complicated

integrated structures design, this paper demonstrates the key issues and recent achievements in additively manufactured

structures design. Four aspects, i.e. integrated optimization modeling and performance analysis for multiple loading mem-

bers in additively manufactured structures, multidisciplinary performance and multi-functional design method for integrated

structures, performance description and scale effect of the cross—scale structures and microstructures, and the influence of

the additive manufacturing process and its manufacturing constraints are expounded here, to show how to achieve the best

match of the performance optimization and additive manufacturing with studies on both structural mechanics and process-

ing mechanics.

Keywords: Additive manufacturing; Integrated structure design; Performance optimization; Manufacturing constraint
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