$30 45 212 W /1N Vol. 30 No. 12
20154 12 A Journal of Inorganic Materials Dec., 2015

XEHS: 1000-324X(2015)12-1261-06 DOI: 10.15541/jim20150199

MER 7YSZ AELAEREHWEDT

AN, R, RERD, R K, &, AR

(1AedhE T K3 MHAZE IRFR M 510640, 2. WA EL2BARR ARMFRAEG TRARAERILLR
J~ M 510650; 3.7 MA &2 BRI #FHAFREAT, 1M 510650)

O SRR &5 B T R (LT-HVOFR) TR A Ak 5 il & G Ak il % 7 NiCoCrAlYTa#hi4h |2, AT K&
TWHR(APS)TERG 45 )22 E 1% T Twt%Y,05-Zr0, (7YSZ) B %e )2t o ik T2 A 156 RV A S B0 0 7T 1 R &5 2 I 9 U
L, R T BB 2 e 4l SO AR I R R 4 T IR M G5 MR o SEIR &5 R Bh A IE IR T Bl RR IRHUT
B4, KGsE ATy B TE BAAVE K I(TGO) HUE EZ B . Ihah, Rhgh AU ph I N &2
PR Ii) i DX, A B RS 2 AR I ARG S BLOK B < R A A, TR &5 2 AT i o B T B R 2
(ipess, SHOLWIMAE WK, MRS 2 BT Kirkendall 808, P 8 B K B (10 LR 5 50 Sl Aol 5 38 7
e S35, W8 SR AEANAS RAAMRFRIN g (/R R 2ii L T R R IR 2 W2

X 8 iR AR AVEREY; KRB AR

hESES: TQ174 XEKFFRINAD: A

Structure Evolution of 7YSZ Thermal Barrier Coating During Thermal
Shock Testing

ZHANG Xiao-Feng'??, ZHOU Ke-Song"**, ZHANG Ji-Fu**, ZHANG Yong>*, LIU Min**, DENG Chun-Ming**

(1. School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China; 2. Na-
tional Engineering Laboratory for Modern Materials Surface Engineering Technology, Guangzhou Research Institute of
Non-ferrous Metals, Guangzhou 510650, China; 3. Institute of New Materials, Guangzhou Research Institute of Non-ferrous
Metals, Guangzhou 510650, China)

Abstract: Bond coating NiCoCrAlYTa was prepared on nickel-based superalloy by low temperature-high velocity
oxygen flame (LT-HVOF). Then 7wt% Y,0; stabilized ZrO, ceramic coating was fabricated on bond coating by air
plasma spray (APS). Diffusion principles of bond coating were investigated under thermal cycle by using
multi-functional flame tester. Sintering and phase transformation of ceramic coating were studied. The experiment re-
sults show that with thermal cycle increase, thermally grown oxide (TGO) forms at the interface of ceramic-bond
coating and its thickness continuously increases. Besides, the bond coating further diffuses to surface of ceramic coat-
ing. Lots of oxides appears on the surface of ceramic coating nearing microcrack. Diffusion of bond coating to surface
contributes to sintering of ceramic coating, which leads to increase of microhardness. Additionally, plenty of voids
were appeares in bond coating for Kirkendall effect resulting in decrease of microhardness. Large-scale cracks are ob-
served after thermal cycle due to phase transformation and thermal residual stress.
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Fig. 1 Processing size of superalloy substrate

%1 LT-HVOF BUARZEESH
Table 1 Parameters of NiCoCrAlYTa coating by LT-HVOF

. Petrol Oxygen Combustor chamber pressure Feed rate Stand-off distance
Materials 0 | 33 .
/(L-h™) /(L-min™") /MPa /(x107, m’*min") /mm
NiCoCrAlYTa 13 800 8 150
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Table 2 Parameters of 7YSZ coating by APS

Materials

Current/A  Voltage/V  Ar/slpm H,/slpm Carrier gas Ar /slpm

Feed rate /(rmin™")  Stand-off distance/mm

7YSZ 680 67 45 5

4 2 110

2 ZIRERR T LA

Fig. 2 Multi-functional flame tester
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Fig. 3 Interface micrographs of as-sprayed TBC (a) and TBC after 1000 cycles(b)
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Fig. 4 Relationship between TGO thickness and cycle number

K5 (WA ERMAb)FIB YIE G R Z RS
Fig. 5 Morphologies of (a) surface of as-sprayed ceramic
coating and (b) cross section milled by FIB

Element  wi% at%
0 3234  70.59
Zr 5744 2199
Ni 434 2.58
Co 2.00 1.19
Cr 2.19 1.47
Al 1.69 .. 2.19

Crer CoGoNi
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Energy / keV
6 HUE 1000 K5 iR IER LS (a) MR TSR S YA
EDS 43#1(b)
Fig. 6 Surface morphology of ceramic coating after 1000
cycles (a) and EDS analysis of the reaction on the surface (b)
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Fig. 7 Relationship between microhardness and cycle number
consisted of ceramic and bond coating
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Fig. 8 XRD patterns of powders and ceramic coating

(a) 7YSZ powders; (b) as-sprayed TBC; (c) 100 cycles; (d) 300 cycles;
(e) 600 cycles; (f) 1000 cycles
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Fig. 9 Surface morphology of ceramic coating after 1000 cycles
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