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[ Abstract ]

conventional lamellar and segmented structures were prepared by plasma spray. The result shows that bond strength of segmented

Yttria partially stabilized zirconia ( YSZ) and Lanthanum cerium oxide ( LCO) thermal barrier coatings with

YSZ coatings is higher 1.8 times than conventional lamellar coatings. The microstructures of LCO coating are more sensitive to
spray process. The intersplat contact between lamellae can be enhanced by advisable reduction spray power, and the presence of

branch crack is released. So the formation segmented crack is promoted. Bond strength and thermal shock resistance of LCO/

YSZ coat with segmented structures are not improved compared with conventional lamellar structure coat.

[ Key words]

IRV TR RS R S LE D PR maeR K
SR 1 75 i 7 T 1R R, © R S T A
fizs B LI G AR 22— il AR IR 2 1 F2 a4
ARAG R EE B T W54 (APS) FH 1~ 3 4 B A TR
(EB-PVD) . APS I )2 01 ks 7 /S Wi HE MR 1 i) J2
ARGEF | O 25 #1210 738 28 BR AR, 5w KoK T
EB-PVD )2 (HAE APS 126l 55 A b Al 5] A T
BT R S, TP IR B A 251, AR RE AR
7, A R EEA 1 mm ARSI 2 | i HLREZE K I
=i

1 iR i A2 e T S A AR TR 2 A RN 7%
(JREAIH) Y, 0, #IFEE 200, (7YSZ) , AWl
AT 1200 °C , A5 a1 5, A AR R 28 L [R]
VERPR S 80R 2 A andi s o i 2wt BEAL A &

[ Wr#s HHE12012-09-16; [1&[E] HHEA]2012-10-16

thermal barrier coating; plasma spray; LCO; YSZ; segmented crack

PR T K, B N AMIF R E & T LR L YSZ
FUA AR o A SR I I TR E A R, o
[ La,Ce, O, (& Fx LCO) HA MY Ik & Hw (12. 3 x
10°K™") HFHML(0.6 W - m™ - K) KTE 1400 °C
el N ARSI RS AR S — R A A AR TR
EREEMETT ) AR T, LCO MR S #EK
AP (TCO) |24 K e I, B8 LCO W2 7 1in 4
J7 K YSZ AN LCO JZ AT E AL T R S5 H
LCO/YSZ W)2, 73 an B @42 ) HAEAA R 514 T,
RUZLEHY LCO/ YSZ TRz M B AL RE LYy YSZ TR )= 1Y
2 f5

SCHRIFSE T AR PR T4 % YSZ I LCO B2
TROZE AL SR RE BRI, IT%F LCO/ YSZ SUZEE 2
MIHEREIEAT T PF4

[EZE ] EH4(1983-) 5 Hl A Bt TR, FEHIT 7 BRI Z



Q@

FE %A

ARV R 55 B 1 bR PRI = IR I 5T

1 RIE

WY A N RLE 39 ~61 um HIZIK YSZ By A
B 45 ~106 um 1Y LCO KyA , LCO M3 oK A 25 % 1
H1.75 g/em’ B HR 40 s/(50 g) .

PL GH4169 & 4 1E b TEOUL 45 #4) 43 A7 FH 5 A4 b1 L
DL 2Cr13 NG SNAE Ry $A R B 25 45 5 B 43 B FH A b
b, Joiiid HVOF #1455 29 100 wm Y NiCrAlY iz
2, 7 DH-80 45 2§ T Wik R4l % YSZ, LCO 1%
LCO/YSZ F&)Z,

FH S3400 U HLE (SEM ) X 1% )2 I SO 45 #) i
P50 o RARAR IR JZ 25 5 iR B, 25 A iR i
AEIE T FM1000 RIS RG#% . #i B8 HB 7269 HE1THA
RIS, 7R 1100 CARIE S ~ 10 min, B J5 s
FEA(20+5) CY /K HY 3 3 v 2 30 95 15 Bk 17
FIRZ P GERTERE

2 #R5itie

2.1 YSZ RELHRKMERE

B 1a il e 230 hy 46 B F W5 U S22 AR 46 v A 24
SUERIRY YSZ B2, B 1a a] UL 2 ARG YSZ
W2 GRS R 2R LR A 0, F e
Hn] X 3 1415 43 A LI BT IR 2 2 I 1 A
(Fikprigib) , WV LR E0, RO AR ZEE T AR
2. W HRESUNAER B TR R b = AR 1 A
I A7, N3 i v 2 A PG 1b R d AT,
2R VR Z A L, T A S TR 2 T OB,
P 1d H A I B i ST AR ) R %) e T 156 1A

e A A A 3 S bl

a JZIREEH

o T H LR
Bl 1 SEEFWR YSZ iR Z MO
Fig. 1 Microstructures of plasma sprayed YSZ coatings
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Tab. 1 Bond strength of plasma sprayed YSZ coatings

with different microstructure

- 2SR T/ MPa
1 2 3 4
JEAREEH 17.96 24.87 28.02 29.60
T AL 41.64 46.97 45.39 46.37
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Tab.2 Plasma spray parameters for LCO coatings

TZ A U Ar/UihE IR MR R WA
' /(L-h™") /(g-min™') /mm /%C

a 600 75 1800 22 90 150
b 500 70 1800 22 90 150

¢ 600 70 2000 22 90 150
d 600 75 1800 29 60 550

e 600 75 2000 29 70 550

f 600 70 1800 33 60 550

g 600 70 2000 33 60 550
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Fig. 2 Effect of power on LCO coatings microstructure
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Fig. 3 Morphology of LCO coatings with segmentation crack
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Fig. 4 Morphology of coating deposited with g process
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Fig. 5 Segmentation crack density of coatings
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Tab.3 Bond strength of LCO coatings

with difference microstructure
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Fig. 6 LCO/YSZ coatings morphology after thermal shock 10 times
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