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PHASE AND MORPHOLOGY TRANSFORMATION OF Al,05
DURING OXIDATION OF SPUTTERED NiCr AlY COATINGS
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ABSTRACT The istherma oxidation of uttered NiCrAlY coatings wasperformed in air at 900
1000 and 1100 . Trandent dumined - Al.Os ,with fast growing rate ,wasformed on the surface of
the coatingsin theinitia stage of oxidation. With oxidation time increasng® - Al,Os tranformed into
a - Al,O3 ,and hence the parabolic rate constant decreased. The higher the temperature ,the faster the
trandormation of® - Al,Ozintod - Al,Os. A pre- heat treatment of the uttered NiCrAl Y coatingsin
vacuum can accelerate the trandormation of@ - Al,Ozintod - Al,Oz ,and there with the protectivea -
Al,O3 scale isformed more rgpidly on the surface of the coatings.
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Fig. 1 Oxidation kinetics of guttered NiCrAlY coating at

900 ,1000 ,1100 for 100 h
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Table 1 Oxidation rate congtant k, of sputtered coating exposed
to 900,1000 and 1100

Oxidation ko before stabilization kp efter stabilization
temperature of oxidation of oxidation
g% cm’s g% cm’s
900 7.56x10° 18 2.21x10°
1000 5.79x10° 1 1.73x10° 8
1100 3.6x10° 3.6x10° %8

24, deg.

Fig. 2 XRD patternsof oxidation products formed on the puttered
NiCrAl'Y coating ter various time of oxidation at 900
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Fig. 3 XRD patterns of oxidation products formed on the put-
tered NiCrAl Y coating eter various time of oxidation at
1000
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Fig. 4 XRD patterns of oxidation products formed on the put-
tered NiCrAl Y coating after oxidation at 1100 for (a)
15 minutes and (b) 1h

Fig. 6 SEM imagesof guttered NiCrAl Y coating efter oxidation at
1000 for (a)1 h,(b) 10 h,(c)50 h,and (d) 100 h
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Fig. 5 SEM imagesof suttered NiCrAl'Y coating & ter oxidation
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at 900 for (a)5 h,(b) 100 h,and (c) 205 h
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Fig. 7 SEM imagesof guttered NiCrAl'Y coating &ter oxidation
at 1100 for (a) 15 minand (b)1 h
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Fig. 8 XRD patterns of oxidation produces formed on vaccum
heat - treated coating ater oxidation in air at 1000
(@1 hand (b) 10 h

for

Fig.9 SEM images of the vaccum heat - treated coating &fter
oxidation in air at 1000

for (81 hand (b)10 h
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