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Elastic properties of metallic materials made by additive manufacturing
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We developed a new experimental method which determines the elastic
properties of three-dimensional metallic materials made by additive manufacturing (AM) technique.
Our method is based on the resonant ultrasound spectroscopy (RUS) and finite element method (FEM).
Three-dimensional lattice structures are prepared by selective laser melting for metallic powder.
Ultrasound experiment is conducted using tripod-type RUS measurement system and which revealed that
the resonance frequencies of the lattice structures can be measured with sufficient accuracy. We
also conducted FEM calculation for inverse analysis of the resonance frequencies. Present analysis
demonstrates that we can evaluate elastic properties of the lattice structures by combining the RUS
experiment and FEM analysis. In addition to the experimental studies, we also conducted theoretical

study based on Micropolar elasticity and strain gradient elasticity focusing on the size dependence
of resonance frequency.
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