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Fig.1 Microstructures (a—b) and XRD patterns (c) of alloys after heat treatment: (a) TMMW alloy; (b) TMMW-0.3Y alloy
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Fig.2 Element mappings of TMMW-0.3Y alloy obtained by EPMA (a) and SAED pattern (b)
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Fig.3 Mass gain curves (a) and the statistics of mass gain (b) of two alloys after 100 cycles of oxidation at 800 °C
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Fig.4 Fitting curves of oxidation kinetics for two alloys during cyclic
oxidation at 800 °C
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Table 1 Parameters of the oxidation Kkinetics equation for the

alloys after cyclic oxidation at 800 °C

Alloy n k/x107° mg"(cm™h)"'  Time/h
TMMW 1.41 14.51 0-100
TMMW-0.3Y 1.63 12.25 0-100
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Fig.5 XRD patterns of the oxide films on the two alloys after 100
cycles of oxidation at 800 °C
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Fig.6 Surface morphologies of the two alloys after cyclic oxidation at 800 °C for 100 h: (a—b) TMMW; (c—d) TMMW-0.3Y
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Table 2 EDS analysis results of surface oxides of points in Fig.6

Element Point 1 Point 2 Point 3 Point 4
Ti 27.9 12.4 24.1 252
Al 0.3 12.3 12 0.5
Mn 0.5 0.8 1.1 0.5
o 71.3 74.6 62.8 73.8
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Fig.7 Cross-sectional morphologies of the two alloys after 800 °C cyclic oxidation: (a) TMMW; (b) TMMW-0.3Y
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Fig.8 Cross-sectional element mappings of the two alloys cyclically oxidized at 800 °C for 100 cycles: (a) TMMW; (b) TMMW-0.3Y
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Fig.10 STEM-HAADF images and SAED patterns (a—c) of the transition layer of the TMMW-0.3Y alloy after 100 cycles of oxidation;

corresponding element mappings (d)
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Fig.11 Schematic diagram of oxide film growth: (a) TMMW; (b) TMMW-0.3Y
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Influence of Rare Earth Y on High-Temperature Oxidation Behavior of Mn-Containing
f-Solidified y-TiAl Alloys

Zuo Huichao'?, Hao Junjie’, Xue Peng’, Chen Bo’, Wang Jianjun', Li Xiaobing’, Liu Kui®
(1. School of Materials Science and Engineering, Northeastern University, Shenyang 110819, China)
(2. Materials Science and Technology Research Department, Ji Hua Laboratory, Foshan 528200, China)

Abstract: The influence of trace amounts of rare earth element Y on the high-temperature oxidation resistance was investigated for low-cost and
easily deformable Ti44A13Mn0.4W0.4Mo00.1B0.1C(TMMW) alloy at 800 °C. The microstructure and oxide film of the alloy were analyzed using
EPMA, XRD, and TEM, and the underlying mechanisms of element Y affecting the high-temperature oxidation resistance of the alloy were
explored. Results indicate that the addition of a trace amount of Y exerts a certain impact on the microstructure of the alloy. After identical heat
treatment, the Y-free alloy primarily consists of y, a,, and B phases, whereas the Y-containing alloy not only contains these phases but also
exhibits precipitation of the YAI, phase at lamellar boundaries and within the matrix, with minimal formation of Y,0,. Cyclic oxidation kinetics
tests reveal that the oxide film formed on both alloys comprises a three-layer composite structure: TiO,/AlO,/TiO,+Al,O;, with the transition
layer mainly composed of TiMn,-Laves phase and a small quantity of Mo- and W-rich 8 phase. The addition of 0.3at%Y effectively reduces
oxidation mass gain, enhances spallation resistance of the oxide scale, and significantly decreases the o phase content in the transition layer.

Key words: f-solidified y-TiAl; microalloying; rare earth element Y; high-temperature oxidation resistance; transition layer
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