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Abstract:

The continuous increase of the inlet temperature of the industrial gas turbines has put
forward higher requirements on the high temperature strength of the gas turbine blade
material — hot corrosion resistant superalloys. However, for traditional hot corrosion
resistant superalloys, excellent high temperature strength and hot corrosion resistance
might come into conflict, because of their high content of chromium (Cr). The application
has recently found that alloying with rhenium (Re) can achieve both, but the mechanism of
Re on hot corrosion behavior is still unclear, which limits the further optimization of
alloy composition and properties. In this project, the single crystal samples with
continuous gradient distribution of Re element prepared by high—throughput fabrication
method will be used to investigate the effect of Re on Cr diffusion, Cr203 film growth
behavior and high temperature damage mechanism. This method enables the quick, efficient
and accurate obtain of the correspondence between composition and performance.
Furthermore, samples with continuous gradient distribution of Re allows more efficient
cbservations and extractions of contrast effect. This project will reveal the influence
mechanism of Re on the hot corrosion behavior, and give a new perspective on the
development of low—cost high strength hot corrosion resistant single crystal superalloys.
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