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Phase diagrams at ultra-high temperatures and high specific strength
chromium-based heat-resistant materials
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In this study, for development of Cr-based heat-resistant materials, the
Cr-based phase diagrams were experimentally determined, and a thermodynamic database using the
CALPHAD method was constructed. Furthermore, we designed alloys using the phase diagram and
clarified their potential as high-temperature materials. The melting point of pure Cr, the phase
diagrams of the Cr-Si and Cr-Ta binary systems were determined experimentally. The phase diagram of
the Cr side of the Cr-Si-Ta ternary system was also determined. Through microstructural control and
high-temperature compression tests of the Cr-Si-Ta system, we have shown that it has the potential
to become a high-temperature material with toughness and oxidation resistance.
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