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Abstract

This work reports an integrated strategy to develop functionally graded materials using
additive manufacturing technology. Topology optimisation is exploited to design porous
structures with controlled amount and distribution of porosity. Designs are printed using
stereolithography and their compression behaviour is determined. Designs are scaled down to
form unit cells for functionally graded materials with contrasted mechanical properties. The
designed unit cells demonstrate a wide variety of performance, which is achieved when
combining topology optimisation and additive manufacturing. The compression performance
of designed functionally graded materials exhibits distinctive behaviour depending on the
nature and arrangement of unit cells. This study concludes on the high potential of topology
optimisation and stereolithography to promote 3D printed designs with property-controlled
structures.
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