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Preparation and high-temperature anti-oxidation property of
protection coatings on y-TiAl alloys by composite sol-gel method

TIAN Xiao, JIA Qing, CUI Yu-you, YANG Rui

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: A new compact and uniform composite ceramics coating was prepared on y-TiAl alloys by composite sol-gel
method, using the composite sol constituted of Y sol as binder and TiAl;/TiN as nano-powders. The effect of coatings on
the high-temperature oxidation behavior of TiAl alloys and its anti-oxidation mechanism were discussed based on
isothermal and cyclic oxidation experiments at 1 000 . The surface morphology, microstructure and phases of the
coating after oxidation were investigated by scanning electron microscopy (SEM), energy dispersive spectroscopy (EDS)
and X-ray diffractometry (XRD), respectively. The results show that the coating can obviously decrease the oxidation rate
of TiAl alloys and effectively avoid cracking and spallation of the oxidation layer during oxidation because the thermal
expansive coefficient of Y3;Als0y, and Y,(Ti,05) is similar to that of TiAl substrate. SEM and EDS analysis indicates that
a compact ALO; film forms at the substrate/coating interface during oxidation, which can effectively prevent the
oxidation of TiAl substrate due to oxygen diffusion.
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