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Development of a one-stop, high-speed optimal design method that takes into
account manufacturability of additive manufacturing
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With the aim of advanced manufacturing using metal additive manufacturing
(AM), we studied the development of a high-speed optimal design method that takes into account the
manufacturability of the AM building process. Specifically, we formulated a mathematical model and
constraint equations to take into account the deformation and overhang limitation, targeting the
laser powder bed melt-combination method. By incorporating these constraints into topology
optimization, we constructed an optimal design method that can simultaneously take into account
multiple manufacturability factors such as deformation and overhang limitation. Furthermore, we
developed a method to speed up the sensitivity analysis in the optimization calculation. Through
numerical demonstrations, it was shown that the optimal structure obtained by this method can
suppress the deformation without creating a shape below a threshold angle.

D Additive Manufacturing
Design for AM



AM:Additive
Manufacturing

80 % 2(a)
2(b)



3(a) 3(b)

[mm]
0.30

— 0.20
— 0.15

0.10
I 0.05
0.27 mm 0.15mm 0

@ (®)

Computer Methods in Applied Mechanics and Engineering(Vol. 404,(2023),
p.115821)



Miki Takao 404

Self-support topology optimization considering distortion for metal additive manufacturing 2023

Computer Methods in Applied Mechanics and Engineering 115821 115821
DOI

10.1016/j .cma.2022.115821

Miki Takao Nishiwaki Shinji 203

Topology optimization of the support structure for heat dissipation in additive manufacturing 2022

Finite Elements in Analysis and Design 103708 103708
DOI

10.1016/j .finel .2021.103708

33

2023

(Yamada Takayuki)

(30598222) (12601)







