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Oxidation Resistance of the NiCrAlY Coating Prepared by Hollow Cathode
Arc Ion Plating Technique
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Abstract: NiCrAlY coating was deposited by hollow cathode arc ion plating technique, and the oxidation re-
sistance at 1 100 'C was studied. The results show that the coating is dense and well adhesive to the nickel -
base superalloy substrate. The arc ion plated NiCrAlY coating just increases 2. 22 mg/cm® after isothermal ox-
idation for 100 h at 1 100 C and loss no weight after 100 cycles of cyclic oxidation at 1 100 C, which makes
it remarkably superior to high velocity oxygen—{fuel, D-gun and air plasma sprayed NiCrAlY coatings with
similar compositions concerning isothermal and cyclic oxidation resistance at 1 100 ‘C. The dense, continuous
and adherent alumina oxide scale develops on the arc ion plated coating surface during the isothermal or cyclic
oxidation test at 1 100 C. In addition, no remarkable delamination and spallation is detected for the alumina
scale formed on the arc ion plated NiCrAlY coating and the coating remains intact after oxidation at 1 100 C.
On the contrary, the thermally spray NiCrAlY coatings suffer severe oxidation damage during tests and pro-
duce non-protective oxide consisting of nickel, chromium and aluminium. Moreover, the oxide films flake and
the thermally sprayed coatings are susceptible to significant internal oxidation.
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Table 1 Nominal composition of the HCAIP target and
deposited coating(w/ %)

Element Ni Cr Al Y
Target Bal. 21.3 13.0 0.4
Coating Bal. 20. 8 11.1 0.4
Element Fe Si C Cu
Target 0.1 0.1 0.01 <0.05
Coating
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Table 2 Nominal composition and physical properties of the thermal spray powder

Chemical composition
Element

Particle size

Flowability Packing density

w/ % distribution/mesh /(s/50g) /(g+em™®)
Cr 22 270<<10%
Al 10 270~320>80%
15.2 4.2
Y 1 320<<10%
Ni Bal.
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Fig. 1 Isothermal oxidation kinetics of the NiCrAlY coat-
ings at 1 100 C for 100 h
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Fig. 2 Cross—sectional morphologies and corresponding EDS analysis of NiCrAlY coatings after isothermal oxidation

test at 1 100 'C for 100 h
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Fig. 3 Cross—sectional morphologies of the D-gun and APS NiCrAlY coatings after isothermal oxidation at 1 100 'C

for 100 h
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Fig. 6 Cyclical oxidation kinetics of NiCrAlY coatings at
1100 C for 100 h
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Fig. 5 Cross—sectional morphologies of the NiCrAlY coatings after cyclical oxidation test at 1 100 C for 100 h
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