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Fig.3 Microstructure of Ti6321-x%Y alloy after annealing at
900°C-3h
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Effect of rare earth Y on mechanical properties of near a titanium alloy with
different microstructure states

He Chengweil’3 , He Wenxuan', Yang Ruize®, LiYu*, Liu Weifeng3 , Liu Sheng2’3, Wang J ianqiang2’3, Guo Yifeng2’3*,
XuBin'", Sun Mingyuel’3
(1.Shenyang National Laboratory for Materials Science, Institute of Metals Chinese Academy of Sciences, Shenyang 110016, China)
(2.Suzhou National Laboratory, Suzhou 215123, China)
(3.JITRI Advanced Materials R&D Co.,Ltd, Suzhou 215131, China)
(4.School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: Ti6321 ingots containing 0~0.20 wt.% yttrium (Y) are subjected to multi-pass hot rolling and then annealed under different conditions
to obtain equiaxed structure (EQ), bimodal structure (BM), and Widmanstitten structure (WM). This study systematically investigates the effects
of Y addition on the microstructural evolution and mechanical properties of Ti6321 alloys with different microstructural states. Optical microscopy
(OM) and scanning electron microscopy (SEM) are used to characterize the microstructures, while tensile testing and instrumented impact testing
are performed to evaluate the mechanical properties. The results show that Y significantly refines all three microstructures. With increasing Y
content, Y»0s particles with sizes ranging from the submicron to micron scale form in all three microstructures, and their size gradually increases.
Their distributions differ markedly among the three microstructures. In the EQ and BM microstructures, Y203 particles are mainly distributed
within primary o (oy), at o,/ interfaces, and in pi regions. In the WM microstructure, they are mainly located at lamellar o/f interfaces.
Deformation incompatibility is observed between the Y203 particles and the Ti6321 matrix during deformation. The mechanical behavior is

governed by the competition between Y>Os-induced damage and Y-induced strengthening. Consequently, increasing Y content leads to a marked
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decrease in tensile strength in the EQ alloy, whereas the decrease is less pronounced in the BM alloy. In the WM microstructure, however, the
lamellar a phase effectively suppresses crack initiation and propagation associated with Y05 particles, resulting in a tensile strength that first
increases and then decreases with increasing Y content. Y addition also significantly deteriorates the impact properties of the BM and WM alloys,
mainly due to the reduced energy absorption capacity caused by Y205 particles during crack propagation.
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