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Development of Simple and High-Performance Technology for Turbine
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To reduce direct operating costs of environmentally compatible engine for small aircraft, higher loading turbine without
performance decrement was studied. The study was carried out for shock wave control and feasibility of counter-rotation
turbine system. The aerodynamic performance was verified by the rig tests. Another outstanding advancement was novel
cooling technologies. There were two key technical features: multi-slot internal cooling system and newly-developed film
cooling hole to improve film effectiveness. These new cooling systems were validated in the cascade rig tests. To evaluate
the applicability of Japanese single crystal superalloys to low cost HPT blades, studies of ingot, casting and heat treatment
processes of the superalloys were conducted for the HPT blades. The laser-CVD process was studied as the coating method of
the top layer of TBC. Trial coating on turbine blades was carried out, and the technical problems of the method for application

was explained.
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Mach number distribution on airfoil surface
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Fig. 2 Tested airfoil
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Fig. 22 SEM Images of secondary age heat treatments
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Fig. 23  Comparison of creep rupture strength
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