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Effect of Different Zr/Si Contents on Microstructure and Properties of
Near o High-Temperature Titanium Alloys

QU Bin-lin, YANG Zhen-bo, DENG Yu-lei, ZHANG Chang-jiang
(College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract:

Taking a self-designed near o high-temperature titanium alloy as the research object, vacuum arc melting
was employed to prepare specimens and investigate the effects of Zr/Si ratio on microstructure and hot
compression properties. The results show that increasing Zr and Si contents induces lattice distortion, refining
both the original B grains and lamellar a thickness in alloys as-cast . Significant silicide segregation was
observed in the 12Zr-0.45Si alloy, while the silicides precipitated in the 9Zr-0.45Si alloy were more dispersed
and finer. After hot compression, the lamellar o phase underwent twisting, and equiaxed o phase precipitated.
Dynamic recrystallization and dynamic recovery occurred during deformation. In the dynamic softening stage,
dynamic recovery played a dominant role. Compared with different Zr/Si ratio alloys, the 9Zr-0.45Si alloy
exhibits the best overall room temperature and 900 “C hot compression properties, demonstrating the optimal
composition-property combination.

Key words:
near o high-temperature titanium alloy; Zr/Si contents; as-cast microstructure; mechanical properties; thermal
compression
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