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Al,O; coating prepared by sol-gel method and
its oxidation protection for p-TiAl based alloy at high temperature
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Abstract: With aluminum isopropoxide (Al(OCsH;)3) as precursor, an Al,Os film was deposited on a y-TiAl based alloy
by sol-gel method. In comparison with the uncoated specimens, isothermal and cyclic oxidations at 1 000 C were
performed to test its effect on the oxidation behavior of the alloy. The possible mechanism of the thin film on the
oxidation behavior of the alloy was discussed. The results show that the thin film synthesized using a dip-coating process
is uniform and crack-free. The thin film mainly consists of y-Al,O; after heat treatment. The average thickness of the
coating is about 0.8 pm. Oxidized for 110 h in air at 1 000 °C, the average parabolic rate constants (k,) for the blank and
coated specimens are 4.85X 1072 and 3.31 X 107" gecm *s™!. The AL,O; film exhibits beneficial effects on the oxidation
resistance of the alloy. The oxide scales formed on the uncoated specimens are delaminated. For the coated samples,
beneath the Al,O; film, a mixture layer of rutile TiO, and a-Al,O; exists.
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Fig.1 Surface morphology of Al,O; coating prepared by sol-
gel method
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Fig.2 TIsothermal oxidation dynamic curves of blank and

coated y-TiAl at 1 000 ‘C in air
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Fig.3 Cyclic oxidation kinetic curves of blank and coated

y-TiAl based alloy at 1 000 C in air
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Fig.4 XRD patterns of samples oxidized in air at 1 000 C
for 110 h: (a) Blank sample; (b) Coated sample; (c¢) Unoxidized
Al,O5 coating
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Fig.5 Surface morphologies of samples after 100 cycles at
1000 °C: (a) Blank sample; (b) Coated sample
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Fig.6 Cross-sectional morphologies of specimens oxidated at
1000 C for 110 h: (a) Blank sample; (b) Coated sample
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