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Abstract The spallation of a thermal barrier coating layer depends on the formation of brittle spinels, thermal expan-
sion mismatch between ceramic and metal, the phase transformation of a ceramic layer and residual stress of coating
layer. In this work, the formation mechanism of oxide scale formed by oxidation treatment at 900°C was investigated
in order to verify oxidation behavior at the interface between E-beam coated ZrO.-7wt.%Y:O; and plasma sprayed
CoNiCrAlY. Some elements distributed in the bond coating layer were selectively oxidized after oxidation. At the ini-
tial time of oxidation, Al-depletion zone and a- Al,O; were formed at the bond coating layer by the Al-outward diffu-
sion. After layer grew until critical thickness, spinels, Cr.0; and CO.CrO. by outward diffusion of Co, Cr, Ni were
formed. It was found that the formation of spinels may be related to the spallation of ZrQO.-7wt.%Y.Qs during isother-
mal oxidation.
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Fig. 1. SEM micrographs of the cross-section of thermal barrier
coating layer after coating

Table 1. EPMA data of ZrO,-7wt.%Y.0; target materials
and ZrO,- Twt.% Y.0s layer after E-beam coating.

Weight(%) | Atomic(%)
Zr Y Zr Y

Target material

2| 6 . _
(ZrO.Twt.%Y.05) 932 | 68 | 930 | 70

Zirconia coating layer( 1) 937 | 63 | 936 | 65

Zirconia coating layer( 1) 935 | 65 | 934 | 6.6
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Table 2. Element(%) of powder and EPMA data of CoNiCrAlY after plasma spray coating.

Weight(%) Atomic(%)
Co Ni Cr Al co Ni Cr Al
matrix 41.46 31.03 20.42 7.084 37.27 28.00 20.80 1391
lamella phase 8.277 5,587 6.642 79.48 4.244 | 2.876 3.859 89.02
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Fig. 2. SEM micrographs of the cross-section of thermal barrier coating layer after oxidation at 900°C in air for (a) 20hr (b) 100hr (c)

250hr and (d) 500hr.
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Fig. 3. SEM micrographs of the cross-section of bare- CoNiCrAlY coating layer after oxidation at 900°C in air for (a) 20hr (b) 100hr

(c) 250hr and (d) 500h
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Fig. 4. Thickness of oxide scales of bare- CoNiCrAlY and inter-
face between ceramic and bond coating layer.
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Fig. 5. Variation of XRD patterns of ZrO.-7wt.%Y:0s coating
layer with oxidation time at 900°C
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Fig. 6. Variation of XRD patterns of bare-CoNiCrAlY coating
layer with oxidation time at 900°C
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Fig. 7. (a) SEM micrographs and (b) AES results at respective
positions around the cross-sectional area of as-coated ZrO.-
Twt.%Y0s/CoNiCrAlY.
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Fig. 8. (a) SEM micrographs and (b) AES results at respective
positions around the cross-sectional area of ZrO»-7wt.%Y.0s/
CoNiCrAlY after oxidation at 900°C for 20hr.
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Fig. 9. (a) SEM micrographs and (b) AES results at respective
positions around the cross-sectional area of ZrO.-7wt.% Y0,/
CoNiCrAlY after oxidation at 900°C for 100hr.

o] Z¥H o-ALOs3o] WA EEXH Hog Bol ¥WH T
x7}k2] NiO(CrAl) 05 Aol 8= F3] i o7t =
Ao} P4 45T 4 Utk AfH o2 Adold YA =
= AR Y] A o BRE AR AR, RE,
Ak Bql 3 CoNiCrAlY 9 4o =2 HAA=HE 7o 2
AzEict,

4.4

) Hxpdlel ofs] zZEsE <kAspA2 Yol Zr
2 Yo 2AFH 2§20 Zr0,-Twt. %Y 05 T2 Zr
g Yo 22X FARHA Yelgtod, Zetzol g el
ol 411" CoNiCrAlY$9 A3 <dg@dal
CoNiCrAlY %o M= FASHA vepydet,

2) 5248k gE<t bare-CoNiCrAlY 2] FwellA]
A AgetEe] FAAe A sk 237 1o} /CoNiCrAlY
Ao A" AEE FAe zels AHH
CoNiCrAlY 29 E @l XU A=Fjo} =] Ex9
Foll ae} Aozl Ui Zle B Bol F24bskA|g 5l 1
elvbs At 5] Aol Z]Qlgbeha Alg Eic)

3) kAE A2 3o} /CoNICrAlY AHe) AAF-Zo) 4]
250217k} 5004)7 Abel ] l=9] Rfol= kA stA| 22
o} /Atgt S Aldol A A A6l 2t 7] FEE o
24 5 9= Zlo]9, bare-CoNiCrAlY &f FHell4] Y4

rh

(a)

T v T s T

T
I T B e
4 ° ]
R s A 1]
i - *
!' [ e e wv o e e e = Area 3]
i L - N o At - Are &
¥
I % Ty e e Area 8|
[ . L - S S Aren 8
cidr @ ]
CosNi
Lo By ]
3 1 1 L A
] 500 1000 1500 2000 800

(b)

Fig. 10. (a) SEM micrographs and (b) AES results at respective
positions around the cross-sectional area of ZrO»-7wt.%Y.0s/
CoNiCrAlY after oxidation at 900°C for 250hr.
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Fig. 11. (a) SEM micrographs and (b) AES results at respective
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