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ABSTRACT  

In additive manufacturing in contrast to subtractive manufacturing the production of simple or 

complicated components requires simple tools, novel processes and control engineering. Before 

starting all these technologies, it is necessary to provide a starting digital model for direct 

implementing a production by adding material process. The generation of digital models of 

components requires various modelling and simulation processes including the structural 

optimization, which includes the size, shape and topology hierarchy. Making a component stiff for 

given loading requires more material, which increases the weight of this component. Confronting this 

conflict, the present research work conducts and discusses a simulation study using Matlab tool for 

doing structural optimization of a surface inspired from a real product in order to perform the 

optimum between the weight and material amount. The written code has only applied to 2D case of 

the free-ends targeted surface without loads. This target surface is a round geometry with perforated 

interior derived from a physical phenomenon consisting of a round key holder. As expected, the 

ability to diminish the permissible surface area to 13~15% in a predefined (100%) space domain 

allows for reducing the material amount used and thus  the weight of the target may be starkly 

reduce. 
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