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ABSTRACT 

Since its introduction in the late 80s, Topology Optimization (TO) has enabled engineers to 

design lightweight and high-performance mechanical and structural components. Unfortunately, 

designs with optimally distributed material tend to present complex topologies that cannot be 

manufactured with traditional conformation processes. 

On that matter, a suitable manufacturing technique for optimized designs could be Additive 

Manufacturing (also known as 3D printing), which gradually builds components in a specific 

direction by joining each layer of material.  

As denoted in different surveys [2,3], the current trend is to constrain TO such that the final 

components are self-supporting, thus avoiding the use of auxiliar structures and the subsequent 

extra materials as well as its cost and time of removal. 

In this work we have tried to implement a penalisation scheme on the Overhang Angle within 

the SIMP methodology used in the Cartesian grid FEM (cgFEM) software, developed by 

members of I2MB. To do so, we have followed (most of) the steps in [3], although in this case 

the constraint appears directly rather than as a penalty factor in the objective function. 

Results are not conclusive and therefore further research is required. So far, preliminary analysis 

suggest that volume and Overhang Angle restrictions behave opposing each other, and some 

issues exist regarding continuity of material. 
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