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ABSTRACT: The work aims to study the effect of trace B element on the microstructure and mechanical properties of cast
Ti,AIND alloy, and to optimize the composition of Ti,AINb alloy suitable for casting process, so as to provide theoretical and
data support for promoting the application of cast Ti,AINb alloy. The Ti-22AI1-25Nb (at.%, the same below), Ti-22A1-24Nb-0.1B
and Ti-22A1-24Nb-0.2B alloys were used as the research objects, optical microscopy and scanning electron microscopy were

used to study the macrostructure, microstructure and precipitate morphology of the as-cast and hot isostatic alloy with different
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B content. The phase composition of the alloy was analyzed by XRD, and the mechanical properties were evaluated by the ten-

sile property test at room temperature. The tensile fractures were observed by scanning electron microscope, and the reasons for

the influence of trace B element on the mechanical properties were analyzed. The results show that the addition of trace element

B can obviously refine the grain size of Ti-22AI1-25Nb alloy. With the increase of element B content to 0.2at.%, the grain size

decreases from 958 um to 548 um. Element B mainly exists in the form of solid solution, needle precipitated phase of TiB and

TiB, in the alloy. With the increase of B content, the length and thickness of boride increase slightly, and the volume fraction in-

creases from 0.3% to 0.8%. The yield strength, tensile strength and elongation of 0.1B alloy at room temperature are similar to

those of the original alloy. The yield strength of 0.2B alloy increases, but the tensile strength and elongation decrease. Fracture

analysis shows that the decrease of the plasticity of 0.2B alloy is due to the brittle fracture caused by the increase of boride and

its concentrated distribution. The alloy composition suitable for casting process is Ti-22A1-24Nb-0.1B based on the improving

effect of element B on fluidity.
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Fig.10 Tensile fracture morphology of the original alloy under hot isostatic pressing at room temperature
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