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Application of Metal Additive Manufacturing Method to Steam and Gas Turbine Materials
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Metal additive manufacturing (AM) is attracting attention as a technology that makes it possible to produce metal parts in a short period of time
without die making through a process of repeated melting and solidification of metal powders using an electron or laser beam as a heat source.
This technology has begun to be applied to various fields. The need has also arisen in recent years for reductions in the number of parts in indus-
trial equipment, such as components for power generation plants, through the use of integrally molded parts, and for increased design flexibility
through the ability to manufacture parts having complicated shapes.

Toshiba Energy Systems & Solutions Corporation is engaged in the development of metal AM technologies for application to equipment for ther-
mal power plants, including steam and gas turbines. We have selected a powder bed fusion method for this purpose due to its high shaping speed
and accuracy. As a result of the optimization of raw metal powders and process parameters for high-temperature materials to be used in turbine
blades, we have confirmed the fine metallurgical structure and good mechanical characteristics of such materials through mockups. We have also

developed a simulation method that allows optimal support structures to be designed in order to suppress deformation in metal AM processes.
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Methods for metal AM
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Cross-sectional micrographs of gas-atomized powders and metal AM
materials
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Creep characteristics of metal AM materials (12% chromium (Cr) steel)
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Comparison of tensile characteristics of forged and metal AM materials
(12% Cr steel) at room temperature

(a) £B3DEEERM

RAEH)

o s 10HM

X 5. #iEMELR3DRBEERM (Mar-M509) DIESE

G, Bt umy A XU LRI BHTHL T2 0IciL, @E
SDBEEEEAE, Bum ¥4 XC, KLk RiFkilifssEoni,

Cross-sectional micrographs of cast and metal AM materials (cobalt
(Co) -based alloy)
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Creep characteristics of metal AM material (Co-based alloy)
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Comparison of tensile characteristics of cast and metal AM materials
(Co-based alloy)
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Examples of support structures using metal AM processes
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Mockup created by metal AM
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