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Abstract: LZO ceramic layer surface was coated on aluminum surface by magnetron sputtering technology, and the
microstructure evolution and TGO growth behavior of LZO-YSZ-NiCoCrAlY coatings were compared through high-
temperature oxidation experiments at 950 ‘C to verify the beneficial effect of coating layer hindering the penetration of
oxygen. The results indicate that the surface of aluminized coating before oxidation presents sponge-like shape with
fewer holes and cracks compared with the non-aluminized coating. During the oxidation process, the rate of oxidative
weight gain of alumina coating [ 4,,0f 0.463 27 mg®/(cm*-h) | is always lower than that of uncoated ones [ £,, of 0.665 78
mg’/Cem*-h) |. Gray mixed oxides occur on the uncoated layer after oxidation for 25 h, and large amounts of holes and
cracks are observed with the extension of oxidation, leading to the coating failure. The aluminized layer effectively
inhibits the growth of TGO through the oxygen blocking, which maintaines a beneficial single Al,O; structure until the
end of oxidation. Therefore, aluminized modification on the top layer of ceramic is an effective means to improve the
service life of thermal barrier coatings.
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Fig.1 XRD patterns, SEM cross sectional morphology and element mapping of Z, and Z, specimens
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Fig.2 SEM morphologies of surface and cross section of Z, and Z, specimens before oxidation
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Fig.4 Surface morphologies and XRD patterns of Z, and Z, specimens after oxidation for 100 h

24 TGOMEHMSEK
/50 22 i 950 “CRALIIR IS , BE 2, Fl Z, 3R BE
JZH TGO J2 ity SEM I OW I 5 . 7T LLA ik B

1

A
4

\ \~\‘

NiCoCrAlY

(a) Z# k10 h

Z 1 YSZ-CoCrNiALY i 285 10 h & Ak J , S B B
— BB A TGO 2, MESAMBEER, TGO 24 JE
Ak 25 WG, YSZ-CoCrNiAlY Stim 4 505 o F1 B fa 4

NiCoCrAlY

NiCoCrAlY

(g) ZFS50 h (h) ZA 46100 h

B 5 ZiFe Z, XA RAL R R B 16 S 0 A 8 Y R

(e) Z.5#fk10h (h Z.54k25h
Fig.5

Cross-sectional morphologies of Z, and Z, specimens after oxidation for different durations

1369



Frfp o il MOA 05 &

2025 4455

45 5 9 1)

W 2 TGO, A4k 50 hg K78 %, BAFE R £ AL
Bl A4k 100 h 5 K )2 5 TGO SR B R 4.
TGO B g% 4K, ﬁ'ﬁﬁ@TGOF‘ﬁ'UIﬂmL
HAKLI B A2 1K, S8 TGO R 2 1, 100 hif
R TGO JZHF R R 50 hif iy 245 . 5iAH Z,
ATE R Zoh R K AR TGO 2 o fE YSZ-
CoCrNiAlY Fti b B/ it — 2 B A TGO, i A
R Ik ] FE K, BE (8 TGO 2 £ 8 7 189 8 {5 H Ak K
VSR 2 1) 38 AR 55 R 22 1%

Kl 6K 950 CF 2,5 Z, ik # &k 100 h J5 /Y #&
I %ﬁ! HxEamE., wLLAEL K Z 0 YSZ-

INiCoCrAlY)|

(a) Z,ikFF, #IHE (b) ZARFE,  AlTFIF13

CoCrNIALY FHIANTE B T — J2 H R K 0 )2 R 28 € )2
ZH R BB TGO, 3% Al B 5k W T 18 N 19 4808 B
M A 48 CE P8, TR R, )R
FEEH AL O 4B, MK )2 & & Ni.Co . Cr AL
O. CAHMFEEM, KOEMAZH NI, Co)Cr,O, il
(Ni,Co)O, B E 2 N ALO,, REE Z, (1 TGO Fifi
EHE A TGO Z"™ , W HE 0, ik 20

TGO JZJLF5E 4 ALO 4 A . 1E4h,Ni.Co fil Crut
RILFEA Y R A AL Z AN, 2 TE 950 CHy %5
AT Z R E W E ALY 1T .

(c) ZikFE, OIfiF1H (d) ZikFE, Niffi4=4

NiCoCrAlY]

JARE, ColfifIH

(O Z Ak, Crimifd

g)/ e, Niffi 13

(i) Z,iRFE, O

B 6 &AL 100 hJg Z F= Z, %4 04 ShMa%k@amﬁ%m%

(g) Z,WHE, A

(h) ZikFE, Al

e () ZikFE,  Crifif 4

Fig.6 SEM cross-sectional morphologies and elemental distribution of Z, and Z, specimens after oxidation for 100 h
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Fig.7 Diagram of oxidation mechanism of Z, and Z, specimens
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