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Additive manufacturing (AM) is gaining momentum from being considered as a rapid prototyping tool to final part 
fabrications. Common uses of AM largely include the fabrication of lattice structures to reduce weight of 
components. However, the reduction in mass can potentially make components susceptible to vibrations. In this 
research, the objective is to develop a data-driven design framework for selecting suitable lattices based on the 
results from design of experiments (DOE) and multidisciplinary design optimization. In the proposed framework, 
DOE is performed to map the relationship between the design variables and the responses. And a genetic algorithm 
is applied to determine a set of Pareto-optimal solutions that match the criteria of design requirements. To 
demonstrate the usefulness of the proposed framework, a case study is conducted to obtain high first natural 
frequency and minimum mass in 3D printed lattice structures fabricated by Selective Laser Sintering process. The 
results show the solid part has the highest first natural frequency and weight while the latticed part has a lower 
weight (35% Reduction) and a lower first natural frequency (20% Reduction). The difference in simulation and 
experimental results increase as the design parameters with a maximum of 17% in the natural frequency. The main 
contributions of this research include the proposed framework through which lattices can be selected and applied 
onto parts using simulations and an evolutionary algorithm to identify optimal designs. 
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