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Design Criteria of Ultra High Temperature Gas Turbine Components Based on
Thermal Stresses: Towards the Future Hydrogen Societies.
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Hydrogen is expected as future ener?y resource to reduce carbon emission in
power generation via land-based gas turbine systems, as well as renewable energy systems. A critical

issue concerned is how to manage the failure of gas turbine structures subjected to the high cycle
thermo-mechanical fatigue (HC-TMF) loadings. This is also the case on introducing the renewable
energies. In this work the following big topics have been studied in connection with HC-TMF
failures: (1) Failures interacting with HC-TMF loadings in the advanced Ni-base superalloys; (2)
Those of thermal barrier coatings (TBCs); (3) Fretting fatigue failures accelerated by HC-TMF
loadings; and (4) A new chemical heat storage system to utilize wasted thermal energy. Through the
work special attention was paid how to design the high temperature structure, previously preventing
some potential failure modes. These findings can make contribution to achieve low carbon societies,
as well as to get new academic knowledge.
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