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Table 1 Electrochemical oxidation treatment of TiAl alloy and its high temperature oxidation properties in air

Substrate Solution Oxidation condition Mass gain/(mg-cm >)  Reference
Ti-50Al H;PO, C: 10 h cycles, 800 C, 70 h 0.07 [47]
ay-TizAl H;PO,+Na,SiO; C: 10 h cycles, 800 C, 70 h 0.35 [48]
Ti-44.3A1-2.6Cr-3.3Nb H;PO, I: Isothermal, 900 ‘C, 70 h >4.5 [49]
ay-TizAl H,SO,+HF C: 5hcycles, 800 C, 50 h 13.9 [50]
Ti-50Al H,SO,+HF C: 5hcycles, 800 C, 50 h 0.36 [51]
Ti-50Al NH,B;50g I: Isothermal, 900 ‘C, 168 h - [52]
Ti-50A1 BmimPF I: Isothermal, 1000 °C, 100 h 0.81 [53]
Ti-50A1 glycol+BmimPF, I: Isothermal, 1000 °C, 100 h 0.54 [54]
Ti-50Al glycol+NH,F I: Isothermal, 1000 ‘C, 100 h 0.81 [55]
Ti-50A1 methanol/NaF I: Isothermal, 850 C, 100 h 0.68 [56]
Ti-45A1-8.5Nb glycol+NH,F I: Isothermal, 1000 ‘C, 100 h 0.84 [57]
Ti-48Al-5Nb glycol+NH,F I: Isothermal, 1000 ‘C, 100 h 1.18 [58]

I: isothermal oxidation; C: cyclic oxidation.
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Fig. 1 After oxidation in air at 800 C, total mass gain of
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Fig. 2 Cross-sectional SEM image of Ti48 AISND alloy electrochemical oxidized at 30 V after oxidation at 1000 ‘C for 100 h
(a), corresponding elements depth profiles along arrow line (b), and distribution mappings ofAl, Ti, Nb and O in marked
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Fig. 3 Schematic diagrams of crack propagation in oxide layer on bare Ti-50Al(a) and porous oxide layer on anodized

Ti-50Al(b), after high temperature oxidation at 800 ‘C for one cycle
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Research progress on improving high temperature oxidation
resistance of TiAl alloy based on electrochemical oxidation

LI Zhe-xuan, WU Lian-kui, CAO Fa-he

(School of Materials, Sun Yat-sen University, Shenzhen 518107, China)

Abstract: TiAl alloy has the characteristics of low density, high specific strength and good creep properties, so it
has a broad application prospect in aerospace, automotive industry and other fields. However, the lack of high
temperature oxidation resistance limits their wide range of practical applications. The purpose of this review is to
describe the research progress and mechanism of electrochemical oxidation, which is the surface modification
method of oxidation protection of TiAl alloy, but it is not a general review of oxidation protection of TiAl alloy.
The high temperature oxidation behavior and common protective measures of TiAl alloy are briefly introduced.
The preparation method, formation process and protection mechanism of electrochemical oxidation coating are
discussed in detail. Finally, the development trend of improving the high temperature oxidation resistance of TiAl
alloy by electrochemical oxidation is prospected.
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