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Corrosion Resistance and High-temperature Oxidation Behavior of Micro-arc

Oxidation Ceramic Coating on High Niobium y-TiAl Alloy
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(1. National Defense Key Disciplines Laboratory of Light Alloy Processing Science and Technology, Nanchang Hangkong
University, Nanchang 330063, China; 2. School of Materials Science and Engineering, Nanchang Hangkong University, Nan-
chang 330063, China)

Abstract: The micro-arc oxidation (MAO) technique was used to prepare in-situ ceramic coating on the surface of high
niobium y-TiAl alloy in sodium silicate and potassium hydroxide solution to improve the high-temperature oxidation
resistance. The SEM, XRD, XPS, electrochemical workstation and box-type resistance furnace high-temperature oxidation test
were used to analyze the surface and cross section morphologies, phase composition, elemental chemical bonding state,
corrosion resistance and high-temperature oxidation behavior of the coating, respectively. The results of XRD and XPS show
that the ceramic coating is mainly composed of Al2TiOs, SiO2 and Nb2Os. The coating has a good interface with the substrate,
with a thickness of 2.15 pm. After micro-arc oxidation treatment, the corrosion resistance of high niobium y-TiAl alloy in 3.5%
NaCl solution is improved by nearly one order of magnitude. The oxidation weight gain of the coated sample at 800-900 C is
only 8.9%—37.5%. The oxidative activation energy of the uncoated sample increases from 247.79 kJ/mol to 574.41 kJ/mol for
the coated sample due to the formation of the MAO coating.
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Fig.1 Surface and cross-sectional morphologies of the MAO coating on y-TiAl alloy
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Fig.2 XRD patterns of uncoated and coated y-TiAl alloy
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Fig.3 XPS broad scan spectra of the MAO coated y-TiAl sample
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Fig.5 Potentiodynamic polarization curves of uncoated and coated
y-TiAl alloy in 3.5% NaCl solution
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Table 1 Corrosion potential, corrosion current density and polarization resistance of the uncoated and coated y-TiAl samples
Sample Ecorr /' V Ieorr / (A-cm™) Ba (mV-dec™) Be (mV-dec™) Rp (Q-cm™)
Uncoated TiAl —0.496 1.216x107 209.38 155.96 3.08%10°
Coated TiAl —0.491 1.929 x10°* 186.71 162.55 1.96 x10°
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Fig.6 Oxidation kinetic curves of uncoated and coated samples under different temperatures
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Fig.7 Macro-images of the uncoated and coated samples oxidized at 900 “C for different oxidation times
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