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Development of Directionally Solidified Blade for Land-Based Gas Turbine
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Directionally solidified blades and vanes, so-called DS blades and vanes, have already been used in jet engines, but
seldom in land-based gas turbines, because there are large differences in the sizes of hot parts, fuel and so on between jet
engines and land-based gas turbines. It is necessary to take these differences into account when developing DS blades and
vanes for land-based gas turbines. Mitsubishi Heavy Industries, Ltd. started to develope DS blades some years ago. First,
material properties, such as tensile strength, creep rupture, fatigue, other physical properties, etc, were investigated. Then,
the optimization of casting conditions for large size blades (501 F G/T 1 st blade) was conducted. Finally, actual DS blades
were cast and it was confirmed their material properties were excellent. Also their machinability and coating were
evaluated and good results were obtained. As a result, DS blades were installed in an actual gas turbine (MF 111 G/T)

in Jan. 1994 which has been in operation since then.
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History of turbine inlet gas temperature and efficiency for
Mitsubishi Gas Turbine
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Features of used Ni base superalloys
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Microstructure of directionally solidified and conventionally cast materials
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Tennsile properties of directionally
solidified materials
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Creep rupture strength of directionally solidified
materials
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High temperature low cycle fatigue strength of di-
rectionally solidified material
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Young's ratio of directionally solidified material
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Macrostructure of model blades
cast by directionally solidifica-
tion
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