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Research on Microstructure and Properties of B/'Y Composite Microalloyed High Temperature
Titanium Alloy
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2. AVIC Shenyang Aircraft Industry ( Group ) Co., Ltd., Shenyang 110850, China)

[ABSTRACT] The effect of B/Y composite trace addition on the solidification process and microstructure of high
temperature titanium alloy was studied. The microstructure evolution process of high temperature titanium alloy at
different deformation temperatures is analyzed. The tensile properties at room temperature and 650 C were tested. The
results show that the micro-composite addition of B/Y leads to component undercooling during the solidification of high
temperature titanium alloys, forming chain-like TiB reinforcing phases wrapped in B grain boundaries and rare earth oxide
particles dispersed in the grain boundaries and within the grains. The original  grains are refined, the movement of f
grains boundaries is inhibited, and the aspect ratio of the o lamella precipitated in the crystal is reduced. After single step
axial deformation at different temperatures, there are inhomogeneous microstructures at different positions of the high-
temperature titanium alloy cake blank. The TiB reinforcement phase promotes the spheroidization of the secondary a phase.
The results of mechanical properties and the analysis of the tensile properties show that the deformed alloy in the two-
phase zone has a good strong plastic matching, and the tensile strength of the high temperature titanium alloy at 650 C is
significantly improved after the B/Y composite addition.
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Table 1 Nominal composition and phase transition temperature of the high temperature titanium alloy in this study

B BR 3U %% TR A
R LB
Ti Al Sn Zr Mo Nb Si W Ta @ Y B T,/C
0.1Y N 6.5 3.0 6.0 1.5 2.0 0.2 1.0 1.2 0.05 0.1 — 1015
0.1Y+0.1B N 6.5 3.0 6.0 1.5 2.0 0.2 1.0 1.2 0.05 0.1 0.1 1035
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Fig.1 Microstructure of Y microalloyed and B/Y composite microalloyed high temperature titanium alloy
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Fig.2 SEM microstructure and EDS analysis of B/Y composite microalloyed high temperature titanium alloy
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Fig.4 Microstructure of the high temperature titanium alloy forging
blank along the forging direction after 1010 °C froging
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Fig.5 Microstructure of the high temperature titanium alloy forging
blank along the forging direction after 1060 °C forging
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