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Abstract
The additive manufacturing (AM) is regarded as the innovative technology for the next industrial revolution.
Because AM can provide solutions to overcome various manufacturing issues in reality, such as design
complexity and production variability, it has been widely adopted in numerous industrial cases. To maximize
the effectiveness of the AM technology, Design for Additive Manufacturing (DFAM) is widely and
frequently used in the design and process analysis stages. DFAM is regarded as a key to enhancing the
performance and quality of the AM products with consideration of the reliability, cost, weight and capability
of them. However, in reality, DFAM requires a significant amount of knowledge and experience in design
and analysis stages to effectively support the manufacturing process. Specifically, topology optimization,
multiscale design, multi-material design, part consolidation, and customization are often incorporated
together in order to take full advantages of DFAM. In this presentation, practical applications of DFAM in
automotive and heavy industries at UNIST are introduced. By illustrating the DFAM applications in
manufacturing, the systematic design and engineering processes using DFAM are presented.
In addition, two recent research at UNIST to enhance the design and manufacturing capability of AM are
briefly introduced. First, a load-specific lattice structure generation using topology optimization is presented
for the general users of AM who want to utilize the benefits of DFAM easily and quickly without an overall
structural design analysis. “Building Blocks” are generated by topologically optimizing unit cells with predefined stress conditions. Second, a design of multi-stable 4D printing structure is introduced. A bi-stability
to 3D printing to realize highly-controlled, reconfigurable structures can be potentially used for micro
actuators and mechanical switches. By computationally model and analyse the dynamics of 3D printed
twisting and rotational bi-stable structures, an energy diagram can be generated and precise motion control
of them is possible. At the end of the presentation, the potentials and limitations of DFAM are also discussed.
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