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the effect of the bond coating prepared by PS-PVD on the performance of thermal barrier coating. Bond coatings and ceramic
coatings of different material systems were deposited on the high-temperature alloy substrate by PS-PVD technology. And the
vacuum heat treatment experiment and high temperature oxidation test were conducted to analyze the bond coating/substrate
interface elements diffusion behavior and the effect of different bond coatings on oxidation resistance of thermal barrier coating,
respectively. The phase compositions and elements distribution of the coating were characterized by X-ray diffraction and EDS
analysis. There was no significant difference in the phase composition of the ceramic layer near the bond coating of the obtained
thermal barrier coatings with different bond coating. The elements diffusion of the bond coating and the substrate was affected
by the vacuum heat treatment time and temperature. With the extension of the vacuum heat treatment time, the aluminum-rich
phase of near the substrate gradually increased. The width of the diffusion zone exceeded 20 pum after heat treatment of 8 h. And
as the heat treatment temperature increased, a wider diffusion zone also formed. For NiCoCrAlYTa/7YSZ thermal barrier
coating, the TGO thickness reached 4.0 pm after 100 h of oxidation and the coating detached after oxidation of 150 h. While for
the NiCrAlY/7YSZ thermal barrier coating, the thickness of the TGO layer was 4.4 pm and no detachment was detected after
150 h of oxidation. The longer the heat treatment time, the higher the temperature, the more intense the elements diffusion
behavior of the bond coating and the matrix. Different bond coatings materials can affect the oxidation kinetics of the thermal
barrier coatings.

KEY WORDS: PS-PVD thermal barrier coatings; bond coatings; vacuum heat treatment; elemental diffusion; oxidation kinetics

FRIHAE . PS-PVD il 2 R 45 2 S H X $0 e v J2 1 e 19 52 i) - 237 -

LB TR S ADIR (PS-PVD ) I TFK
R A5 B WEUR T RS ke 1) — oo 78 22 1) BE S R e
A, 2 B R e B R R s R = A
AR Z U5 R RSB 7w L, PS-PVD BA
AL TAER S (50~150 Pa), 2585 FIBEAE I 2 0 5
(ffRik 180 kW ), TEX A& B T & &4
2K, K X3 2000 mm, B2 35 400 mm,
SE e R RS i R (T = M= S 7 N
Fa U J2 1) RE

AR, — 2% PS-PVD il £ P 14 2 (15T
ML AT TERA IR ST o sk /INVE AR O T JF 7 R 4
FBXT PS-PVD P-HRE5H IR 2 A KL T T
e, Z5RFRM, GBI IEE T Zro, B
WEZES, B Zr0, 40, ZrO, 4y T 13K Ly
BOERS, KB, IR IRES Y, AHSRAY &R
SERAH B R, TE R BOIREE 1, Bl S AR A
FISERN, ZrO, 43+ W BHERBCIR 254 |, JFA AR
K, wBAK NP ARG . GAO VYT PS-PVD
il £ P - R Z5 K TR 2 TR B HEA T T W 5Y, Jf
BYANI 2t I PSR R e VI o MUN A7 S U o
AT A A AR AT A SR A0 <Ak, B DAAE S
PRAVIRZUURE R, BRAARLF4h, Stk fE7E
FERNECERERL . 9K . oK BURL S o 3% SR A0 B2
M), A A O R Y 2P - AR 54

FERBRIRIZ R R T, K52 AR E XHEE A
I 15 N E S = N T R o S N R ) = el 31 NP2 A
B2 K, HHEERES S LH&WER, 76
M Z 2 SIRNIER, o kA RZENENS .
DRI LM 5 B 445 2 S A U R R R W P B AR 2,
HAREE 2R Z R Ni Fenl Co Fe& 4k, 1
W AR R B e A e M i SR . BT

TESLBRAE 2 R Z R R SAF B F itk (APS) il #%
K252, AE TRl 45 2 61 25 7 A7 AE — SR AT 3kt G 1)
o T APS il 5 IR 2R R T T, il
R IRIZ T RE S B e 4=, IF HE Rk 7 RS
HFRIT SR EAMAIN S, ERZE T EAY sy,
A FEORIZMALBR R M, ATk E] 90%~95%,
I HFER 2 . PS-PVD Hl 45 K545 2 % H KT 3%
ST 180 kW )ZE IR Y745 T (50~150 Pa )
HEATIELR , O A B i B R S Y, R
Fh 25 T ) 2% ARG 245 2 ] DLkt e Rl 45 2 v e 4k
SEALY R I, KI5 AF B 1WA n] LA 5 A R B
Fo o HE AL, R BEUR D TR 2 2 0 R B R Aok
MIFELE o TR A A5 B8 F ST B AE T, s ik
TG R EE R MR, SRR S SH
K%, INRENSEEE,

A IR AR E L% PS-PVD il £ i3 -1k
SER PR IEAT T RERWFST , (HIR X IR IR 2 R 5
HFOR 8 2 ORI 9 AR X A 2l i R SE R A S 06 AR v Ok
B, ERRZ R A MR 22 A IR KB LR A
SCR A PS-PVD Hi AR il £ T = FR [ A1 RHS MCrAlY
Z AR SE 2 CoCrAlSiY NiCoCrAlY Ta FINiCrAlY ),
SR 2E 2 5 5R Z B JT R B 8T8 SO R A
45 2 MR AR LR E R RE Y R, X HE— A T I
W2 B F5 am JOB AR )R R R iR B A AW
BT E X,

1 L8
1.1 ##

SCYG AL KRR R | RO S R AR
—RIPRREZ MR, O W3R 1. SERMT R K452,



+ 238 -

® m o AR

2020 4 6 H

DZ40M =il 4o Kigh ARk 50 R B vk BH 4 ) i
LAY CoCrAISiY & @M KM Metco 2 mHEALR)
NiCoCrAlYTa( Amdry 997 ) . NiCrAlY ( Amdry 9624 )
BaEMAR, ZFRSEE 26 S8R RLAR 5315 43 5 h
5~38 um ( d5p=24.0 um ) . 15~45 um ( d5¢=30.4 um )
1 15~48 pm (dsg=32.4 pm) . F&EJZH KK Metco
INFIHRAEEY Z10,-7Y,05( 7YSZ 4K A B K ( Metco

6700TM ) , ¥ A KA 534 K 5~22 pm (ds=10 pm ) o
Zr0y-7Y 03 By R M BOIE AN & 1 Fis , Bk KZ
BRIEORL, RIS A7 AR — LB T BRI B0 . AR SC
K K452g Bl A 4 +CoCrAlSIY Kbk 2 14 22 4T B
ZEPALFESIRY SR ] DZ4OM i 4:+NiCoCrAlY Ta/
NiCrAlY+7YSZ i1k REEFERE LS JZ A1 PS-PVD #4
B VR E BT A R B A S

x1 BURSHERNEENLERS
Tab.1 Main chemical composition of the substrate and bond coatings
wt%
Ni Co Cr Al Fe Ti w Y Si Ta
K452¢ Bal. 10.3~12.0  20.0~21.8 2.1~2.9 <05 3.1~3.9 3.0~4.0 — — —
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CoCrAlSiY — Bal. 28.52 8.84 — — — 0.81 1.99 —
NiCoCrAlYTa Bal. 23 20 8.5 — — — 0.6 — 4.0
NiCrAlY Bal. — 22 10 — — — 1.0 — —
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Fig.2 XRD patterns of ceramic coating near the bond coating
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Fig.7 Cross-sectional morphology of NiCoCrAlYTa/7YSZ coating after oxidation for different time at 1050 C
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