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Abstract

To improve the mechanical properties of y titanium aluminides (TiAl) which are attracting wide
attention as light-weight, heat-resisting materials, research has been conducted on the addition of third
element to TiAl The phase equilibrium of Ti-Al-X (X = Mo, Nb, Cr) at high temperature was examined by
combining quenching experiment, high-temperature X-ray diffraction, differential thermal analysis and
diffusion couple experiment. Based on the results of experiments, the ternary phase diagrams for Ti-Al-X
(X = Mo, Nb, Cr) are proposed as indices to alloy design. Various compositions of Ti-Al-X were melted
based on the ternary phase diagrams, and their fundamental mechanical properties {at room and high
temperatures) were examined. As a result, it was found that the mechanical properties of TiAl depend
largely on their phases and microstructures. Studying the relationship among mechanical properties,
microstructure and phase, the factors which affect the ductility at room temperature and the strength at
high temperature were clarified and indices to improvement of mechanical properties were obtained. A
material having higher ductility at room temperature and higher strength at elevated temperatures than
those of conventional materials has been developed by controlling the microstructure of TiAl through alloy
design on the basis of the phase diagrams.
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