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Development of New Ni-base Superalloy (MGA2400)
for 1500°C-Class Gas Turbine Vane
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Turbine inlet temperatures are increasing to obtain higher thermal efficiency in land-based gas turbine engines. Higher
strength turbine vane material has been expected to be applied to actual gas turbines instead of conventional Co-base
superalloys (ECY768). Ni-base superalloy having both high-temperature strength and good weldability had been
anticipated for development for 1 500°C-class gas turbine vane. y’ phase-hardening Ni-base superalloy has higher high-
temperature strength than Co-base superalloy alloy, but 3’ phase-hardening Ni-base superalloy usually has poor
weldability compared with Co-base superalloy. Mitsubishi Heavy Industries, Ltd. started to develop a new Ni-base vane
superalloy with its own design system. This newly developed Ni-base vane alloy, Mitsubishi Gas Turbine Alloy 2400
(MGA2400), has both good high-temperature strength and good weldability. Actual vanes cast using MGA2400 alloy were

applied in a 1500°C-class gas turbine.
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&% C Cr | Co|Mo| W | Ta|Nb| Ti | Al | Ni
1 0.10§22.0 | 15.0 [ 3.00 { 8.00 [ 4.00 | — |[1.00{1.00| %
2 |0.10)22.0{15.0{2.00{6.00]3.00|] — {2.50(1.00( %
3 0.1022.0 (15.0 [ 4.00 | 6.00 | 2.00 | — |1.50]2.25| %
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Relationship between y’ phase volume fraction and
creep rupture strength
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Schematic diagram of varestraint test method
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Relationship between vy’ volume fraction and
crack length in varestraint test
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Microstructure of developed alloy
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Microstructure of welded area of developed alloy
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Appearance of fully machined and coated row 1 vane of
M 501 G gas turbine
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