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Creation of high-strength and high-ductility composite steel materials using
wire and arc additive manufacturing technique

KITANO, Houichi
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In this study, the concept of a composite steel material with high strength
and high ductility, in which a high-strength (hard) layer and a high-ductility (soft) layer are
combined on a millimeter scale, was proposed by applying wire and arc additive manufacturing (WAAM)
technique. Specifically, composite steel materials were fabricated using martensitic stainless
steel as the high-strength material and austenitic stainless steel as the high-ductility material.
The mechanical properties of the fabricated material were evaluated. In addition, the strength,
composition and microstructure distribution were evaluated. The results show the feasibility of
using the WAAM to fabricate three-dimensional structures with designed strength properties in
addition to shape.
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