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ABSTRACT In order to improve the oxidation resistance of thermal barrier coatings (TBCs), Ni-
25Cr-5A1-0.5Y /Ni-50A1/Zr05-8Y ;03 (mass fraction, %) system was deposited on the alloy M22 by
detonation spray. Detonation sprayed Ni-50A1 (NiAl) layer, as a diffusion barrier layer, is composed of
0-NigAls, S-NiAl and NiAls. Isothermal oxidation tests were carried at 1050, 1100 and 1150 C, in
order to study the effect of NiAl layer on the growth mechanism of oxidation film. The results indicate
that the mass gains of the triplex TBCs are obviously less than those of duplex TBCs at the above
temperatures. The oxidation kinetics of triplex TBCs obeys the fourth power law at 1050 and 1100
‘C, and the parabolic law at 1150 ‘C. NiAl layer can hinder the outward diffusion of elements in
the bond coat and promote the formation of TGO consisted of Al5Os5.
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Fig.1 Cross-section morphology of detonation sprayed
NiCrAlY/NiAl/YPSZ system
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Fig.2 XRD patterns of NiCrAlY/NiAl and NiCrAlY
coatings deposited by detonation spraying
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Fig.3 Thermal conductivity of detonation sprayed ce-
ramic coat (YSZ)
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Fig.4 XRD patterns of oxides on the NiCrAlY/NiAl and
NiCrAlY coatings after oxidation at 1050 C for
100 h
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Fig.5 Oxidation kinetic curves (a) and oxidation kinet-
ics plotted as (AW)%—t and (AW)2-t (inset) (b)
of two types of TBCs at 1050, 1100 and 1150 C
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Fig.6 Cross sectional morphologies of duplex TBCs after
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Fig.7 Cross sectional morphology of NiCrAlY/NiAl/
YSZ system after oxidation at 1150 ‘C for 100 h
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