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(Microstructure control and functional design of metallic materials via additive manufacturing)
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(Alloy design based on phase diagram analysis and thermodynamic calculations)
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(Microstructure formation mechanism elucidation through integrated computational and experimental approach)
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This research focuses on controlling microstructures and creating advanced
functionalities in metallic materials using additive manufacturing processes
such as laser powder bed fusion (PBF-LB). The goal is to achieve fine
microstructures and even single-crystal structures that are difficult to realize
by conventional methods. By clarifying the relationship between processing
parameters and microstructure evolution, we aim to develop novel metallic
materials with superior mechanical strength and functional properties.
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This research integrates thermodynamic calculations, such as the
CALPHAD method, with experimental approaches to investigate
phase equilibria and phase transformation behaviors in complex
multicomponent alloy systems. Based on these insights, we aim to

establish design guidelines for developing advanced alloys with optimized properties, including high-temperature stability

and magnetic performance.

®II—RXTA—ILREGEDHES T aL—2 3 U EERBIRFEEIE,
MHPDOEEZEROCHBREBREZSRBEICTR - BITT 5. U DEBORME A
A=ZXLEBFEL, MAFEREICHE T -HEBRERAOEELLEBiET,

This research combines computational methods, such as phase-field simulations, with
experimental observations to analyze and predict phase transformations and
microstructure evolution in materials with high accuracy. By understanding the
fundamental mechanisms of microstructure formation, we aim to advance microstructure
control techniques for improving material properties.
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