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Abstract

The microstructural changes of NiCrAlY/ZrO,-

Y.0, composite coatings that were manufactured by

air-plasma-spraying were investigated using XRD and SEM/EDS. The as-sprayed microstructure

consisted of (Ni,Cr)-rich regions, (ZrO,-

Y:0s) -rich regions, and Al:Os-rich layers that were formed

during spraying owing to the oxidation of Al in NiCrAlY. During oxidation between 900 and 1100°C in
air, Cr in the (Ni,Cr) -rich regions diffused toward the Al,Os-rich layers, and oxidized to be dissolved
in AlOs-rich layers. The oxidation of Ni in the - (Ni,Cr) -rich regions was less distinct, except at the

outer surface of the coating.

rh

1. M

371, ‘Q’ﬂ”‘ﬂ]ﬁﬂ Zh2E Rl BE
T3 Adulg AT A F
-‘?4311 & FHA g 29
% WA S FYAA F-F 5
ATt "A &3] AP
s LH FE o 24 MCrAlY (M=Fe,
Ni, Co) EE Zr0.E o] &3 dxd=m=(TBC;
thermal bharrier coating) ] 1th.” Z&d], MCrAlY
% Cre 2l g 918, Al Ul absia] ekl Al
0:5 F4317] 98, Y=ALOw The] HEga L

A=z A

od, [Us ki fo
R
£ ©
b,
[z

oft ™
_L

o,
&
o
i

AA1717] el n, Zr0= Hold g ans
A AL = Alete]oloj A de] ALt AdE o
2 ddmEe 9% Zr0.Z¥ 33 1 ofgd
MCrAlY7} H3=8y 22 E@:fa o= %IHEM
Adof, F&7|de YA A WE 52 Z7HA17
I Qloh ey, of 2HS %‘—i%’/ﬁ@i%’ﬁl?ﬂ
ol A 2] ALLO,9 #/d%¥at o] et IR F 7| Abo] 3t
B A ol g Gr1AIE S o] Aol e 9
o urg] Fof EAI7E Qo]0 Zalols o F
I JEgRH e 2GS A3 ASAIZL AAP]
A FF A7 @8s] AP oy, =
o 4o 31 s nR= &) g

K

oft

=)
wn
)
LA
o i
&



102 eS| A3 A2E 2002

AT ol E Ullé‘r 3ol ® mepA, & AT
e AAIsREAA dolvhs das ZAFS
7] Y& A R="/ ”é“" A o] 24 <) NiCrAlY/ZrO,
-Y,0,8 22t 1:3, 2:2, 3:19 vl &= 9a) et B3t
ZEE 7] Sepze} FAMCE AT &, AE
o] Atz}g B97)e) AlBE =FAIF wpg 24

312 AW Bz} st

lJ

=13

2. Ay

i
i

A7 56-106/me] Ni-22Cr-10A1-1Y (wt%) ¥
7 AA 11-125me] YSZ (8wt Y.0, partially
stabilized ZrO,) #&-& 747he] vl ge] 311, 2:2, 1!
30] HEE 7| flol EFEAIst] NiCrAlY/
YSZ @ B@mEe Ao, ol Al
Z24& 2 =8 3NiCrAlY/1YSZ, 2NiCrAlY/
2YSZ, INiCrAlY/3YSZz B3t ch A, oln
2] Flo]H = #200071A] Awlste] A7l Hg A7 s
T FEE dr)ged, Fulg AlEd Z¥Fe
A+ o 0.5mmel ek A& A 2L B =
B0 Attt AlHe) i 2ts AlE S d71F
ol A 900°C, 1000°C, 1100CE FXIE A7|2& A}
£3tdon, ﬂz et 7}%(*@})011 utZ Al e
5 FARAEH 7 (SEM)
(XRD) & Fll AT

f
ol
c

.
N

BN

Fig. 1(a), ()& §AIRE =9 FuzZ ARl
2M, A W&
CrAlY) & o] 353 A4 (Fig. 1(a))e] AlgtH)
(YSZ) & @o] &3 A4 (Fig. 1 (b)) Bt B A
A EHE 7 Yszmoﬂ*m Zr029] e

‘é‘
2 AARS Aol

Fig. 1. SEM top view of the plasma-sprayed coat—

ing. (@ @NCrAIY/1YSZ); before oxida-
tion, (©) (ANCrAlY/3YSZ) . before oxida-
tion, (c) (INICrAlY/3YSZ); after oxidation
at 900°C for 60 hr. M=metal-rich region, C
=Y SZ-rich region.
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Fig. 2. SEM/EDS results of (2NICrAlY/2YSZ) be-
fore oxidation. (a) SEM cross-sectiona
image, (b) EDS line profiles across P-Q. M
= (Ni,Cr) -rich region, C=YSZ-rich region, A
=AlLOs-rich region.
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Fg. 3. X-ray dffraction pattern of the plasma-
sprayed coating. (a) (2NCrAlY /2YSZ) | be-
fore oxidation, (o) (INICrAlY /3YSZ); after
oxidation at 1100°C for 400 hr, (c) (INCrA-
IY/3YSZ) ., after oxidation at 1000°C for
400 hr.
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Fig. 4. SEM/EDS results of (1INIGrAIY /3YSZ) after

HiiFlO

oxidation at 1100°C for 300 hr. (@) cross-
sectional image, (b) EDS line profiles across
P-Q. M=Ni-rich region, C=YSZ-rich region,
A= AlQOsrich region contanng a large
amount of dissolved Cr ions.
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Fig. 5. SEM/EDS results of (3NICrAlY /1YSZ) after
oxidation at 1100°C for 400 hr. (a) crossse-
ctional image, (b) EDS spectrum of spot 1.
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