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ABSTRACT

Manufacturing control is relevant to transition the technology of topology optimization
toward industrial applications. Introduction of manufacturing constraints in the topology
optimization process allows practical engineering solutions and design. Manufacturing
control is especially important when advanced materials are involved, such as
functionally graded materials or FGMs. This work presents a continuous topology
optimization formulation including manufacturing constraints and material gradation
effects at both global and local levels. The FGM-SIMP (Solid Isotropic Material with
Penalization) model is adopted and implemented using the graded finite element
concept. In particular, constraints associated to pattern repetition are applied considering
material gradation either on the global structure or over the specific pattern.

REFERENCES

[1] G.H. Paulino and E.C.N. Silva. “Design of functionally graded structures using
topology optimization.” Materials Science Forum, Vols. 492-493, pp.435-440,
2005.

[2] J.H. Kim and G.H. Paulino. “Isoparametric graded finite elements for nonhomogeneous
isotropic and orthotropic materials.” ASME Journal of Applied Mechanics, Vol. 69, No.4,
pp.502-514, 2002.



