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Oxidation behavior of TC4 titanium alloy with NiCrAlY coating
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Abstract: The NiCrAlY coating was deposited on TC4 titanium alloy by arc ion plating (AIP). The oxidation kinetic
curves of TC4 titanium alloy and NiCrAlY coating were obtained. The microstructures and morphologies of TC4 alloy
and NiCrAlY coating before and after oxidation were analyzed by SEM, EDS and XRD, and the elements diffusion
behavior was also studied. The results show that the oxidation resistance of TC4 alloy is evidently improved by NiCrAlY
coating at 700-900 ‘C. The oxidation layer of TC4 consists of TiO, and Al,Os layers alternately. After oxidation at
700 and 800 C, NiCrAlY coating still contains the original phases and the oxidation produces are made up of Al,O; and
Cr,05. At 900 ‘C, the oxidation coat consists of Al,0;and TiO,. At 700 ‘C, Ti and Ni are the major diffusion elements.
Because of the violent diffusion of Ti and Ni, Kirkendal porosity belts and f-stabilizes zones appear near the interface at
800 and 900 C. At 900 C, Ti diffuses to the coating surface and form TiO,, which increases the oxidation speed. Cr
begins to diffuse to the substrate and accumulates at the interface at 900 C.
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Fig.1 Oxidation kinetic curves of TC4 and NiCrAlY coating
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Fig.2 XRD patterns of NiCrAlY coating and TC4 after
oxidation at different temperatures: (a) Ti-6Al-4V substrates,
900 ‘C, 100 h; (b) NiCrAlY coating, 700 C, 100 h; (c)
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Fig.3 Morphologies of NiCrAlY coating after vacuum heat
treatment at 700 “C for 3 h: (a) Surface; (b) Cross-section
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Fig.4 Morphologies of TC4 alloy after oxidation at 900 C
for 100 h: (a) Surface; (b) Cross-section
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Fig.5 Morphologies of NiCrAlY coating after oxidation at
700 C for 100 h: (a) Surface; (b) Cross-section
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Fig.8 Morphologies of NiCrAlY coating after oxidation at
900 C for 100 h: (a) Surface; (b) Cross-section
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