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Abstract: Due to the different vapor pressures between SrO and ZrO,, composition of air plasma sprayed (APS)
SrZrO; coating deviates from stoichiometric SrZrOs, resulting in formation of second phase ZrO, in the as-sprayed
SrZrO; coating. To obtain single-phase coating with high phase stability, the Sty 1(Zrg9Ybg0sGdg05)O305 powder with ex-
cess Sr was synthesized by solid state reaction and spray drying, followed by air plasma spray to obtain the
St11(Zr99Y by 05Gdg05)O305 coating. Thermo-physical properties and thermal cycling behavior of the
St1.1(Zr99Ybg0sGdo0s)Os05 coating were investigated. Experimental results showed that the Sry(Zry9Ybg0sGdoos)O3.05
coating had no second phase and showed a good high-temperature phase stability after heat- treatment at 1600 C for
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360 h. The sintering rate of the as-sprayed Sr; ;(Zr9Ybg05Gd.05)O3.05 coating was 7.27x107 s~ . Thermal expansion

coefficients (TECs) and thermal conductivity of the coating after heat-treatment at 1600 ‘C for 360 h were
(9.0-11.0)x10™° K" (200-1400 C) and 2.83 W/(m-K) (1000 °C), respectively. Thermal cycling lifetime of the

St1.1(Z19.9Ybg05Gdo.05)O3.05/YSZ double ceramic layer coating was 1000 cycles, due to failure occurring in the

St1.1(Z19.9Ybg05Gdg.05)O3.05 coating. Moreover, singe-phase Sty 1(Zrg9Ybg05Gdg5)O3.,05 coating with SrZrOs structure

could be prepared by adding excess SrO in the feedstock, which showed higher TEC by co-dopping with Yb,0; and

Gd,0; and sintering resistance than did the SrZrO; coating. However, the thermal conductivity of the

St1.1(Z19.9Ybg05Gdp.05)O3.05 coating is higher than that of the SrZrO; coating because of the absence of the second

phase.

Key words: thermal barrier coating; SrZrOs; thermal expansion; thermal conductivity

PR R S AT R e AR R T v iR PR
AR TSR, HIRERBES &R EAREE
A, PR A AR AR, 8 o B A
(4T v il B8 R S R i e 0, 2 R 38 44 R A
M7, =32 m K ENVLE I — MR B 5K,
(Y P2N V £ £l o ¢/ 100 I R A E2dts o o S e = =1 T SE B ¢
Iz AR R B R SRR ) AR I R A B
(6wt%~8wt% Y,0s3 Partially Stabilized Zirconia, YSZ),
YSZ EIE R FRREUN. BIZIK 5 E R
faE g, B2, YSZ BB hIEfE R IR T 1 %,
YSZ HEARFELE 1200 C UL K WIEH, K48
W B iR 2 S RIVE, 8 B I DR A A B ik 2 A o
H, A H O, SRS E 4 ot R KA A A R
N, AR R AE K S AL W) (Thermally Grown Oxide,
TGO), TGO 5l K& P J & i TBC 45 5k
MR 2 —17 Hk, BT YSZ iR 2 RAL 2
HUR A -Z1rOy A 1] t-ZrOy A1 A c-ZrO, AH FI #6748, 1F
Béf i i T2 H - Zr O A %% 48 58 m-ZrO, AH [R] B £ B ~4%
MR, SBORZEARN IR, FRASERZE
W 2R % B0 2, YSZ R JEAE 1473 K Bl k
oy RARES, BRACRFEAR, &2 PRGN 7 fr idoE
TR,

SrZrO; DAL da iy AR AT SR8 (1 FA ik
FE SN IR R A AR — o SrZrOs FARER TR
JEAE = I B IR R0 B AR AEAR AR, Bl & IR
ThiE AR AE N IESS 5 A 1l i DY 77 28544, D9 077 45 4 AL
J7 AR AR AR, T e s BIgE s — A fk
VIR T A48 Z 1) SrZrO; Hbt, kDL iE
B ae s E] Srzros HAE, R RHAS
K, HEHT SO MIBMAESEMITE KR, £
LR TFRIRT R, SrO MIER & KT Zr0, MK
&, GHREHSWE SrZrO; b 2Ei R bk, M fd
1 A2 P LSS M Zeo M B AR A

B RGE B B F Y, At
EFWHR StZrO; W)= H IS AR R R, A TAE
038 1 7E IR B oK TR St 1 & I &
St1.1(Zr09Y b0 05Gdo.05)O3.05 B AR, K KA F iR
PR 2 5AH Sry.1(ZrooYbo0sGdoos)Os0s 12, FFRTIR
2 HAR RS e P L BB 1 e S R BA 75 e it AT IR T

1 SEIRA3

1.1 MEREEEHE

SIS AE BRI SrCOs(AR, Ll 45 74 74k 2
A B A T]), ZrOo(CP, |7 A I8 A BR A 7)),
Yb,0; (AR, A #F 5 £ #7 A B FR A7), Gdy05
(AR, H M BRI BRA Ao &bt =
LU IR A BT B8 I 1t 3 ke, 1450 CHAEFE 24 h 5 &k
FHRFY K o St11(Z10.9Ybo,05Gd0.05)O3 05 F1 SIZrO3 # K
(RHERL B BE 43 3 1.99 T 1.22 g/lem®, TESHINE 1
Fis, MR EBA 203, REBERLHT
R 5 R e A R R S s B R A
A RIFEITREITE, B 45~100 pm Ri4% T B 08 K
AT E 4%

K %1 Medicoat AG ) MC60 K< 55 &5 11
BARAGHSEZ, WA T ZSHW®E 1 fin. |
THEG & —EEENERE, BT T 2 R
T o VIR I 4 1 R IR B AN 350 C, B A IR
EH A SR E T St d, 78 600 CHAALEE 2 h
JEARREMERE . WREE TS, £
1600 °C AL HAS [F] 5] 8] J5 MR TR 2 A HE b g . 4
8 A 1 A 0 R0 R R RS R A S (INT18)E Ry
Befhk, EIARRMWED G EBHR—Z 150 um B
Kb 45 2 (NiCoCrAlY), FmR 400 um ERIEEE,
HA MR EZEEME, HNERN YSZ
W=, AMNZEN St 1(ZroeYbo.osGdo.os)Os .05 iR JE -



396 T AL A R R

34 %

*1 BALZ3Y
Table 1 Parameters of spraying
Ar/ H,/ Spray
(Lmin")  (L-min™") distance/mm
500 40 10 100 35.8
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Fig. 1 SEM images of two different powders
(@) Sr1.1(Zr0.9Ybo.0sGdo.05)O3.05; (b) SrZrO;
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Fig. 2 XRD patterns of powders and coatings after heat-treatment
at 1600 C for different time
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Fig. 3 TECs of two different coatings after heat-treatment at
1600 C for different time
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Fig. 5 Thermal diffusivities of two different coatings after

heat-treatment at 1600 ‘C for different time
(@) Sr1.1(Zr0.9Ybo.0sGdo.05)O03.05; (b) SrZrO;
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Fig. 7 Thermal conductivities of two different coatings after
heat-treatment at 1600 ‘C for different time
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Fig. 8 Photographs (a-b) and SEM microstructures (c-d) of coatings after burner rig tests
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