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Table 1 Main thermal and mechanical properties parameters of typical high-temperature thermal barrier coatings/?*™¢!

c/
TBCs T,/C K(W-m™-K™) (10*6[1(*1) T,/C H /GPa E/GPa o/(S-em™)
YSZ 270012 2.3@800 C24 11.012 1170 10-1427 210-2501" 0.11%
2283- 1.3-2.1@800-
_11[30-31] _ _ 32] _ [32] [33]
RE,Zr,0, 25702 1200 €O 8.8-11 9.5-10.3 164-186 0.016
RETa0, - 1.4-1.9@900 CP**1  4.7-10.74 143001744 5-61+ 128-1785%  >2x107°
1L1-2.1@ 131-
— — [40] — —10401 —
RE,TaO, 25900 1 8.8-10.6 5-10 260!
1.3-2.4@100-
RETa,0, - e 4.0-10.6"" - 9.0-9.3* - -
900 ‘C1!
LMA  >200014 1.6@1200 CH! 10.63-10.9541  >2000"* 7.1-8.5%1  270-2801 -
2.52-22.6x
RE,Ce,0, >20004  0.6@1000 CH™*  14@1200 ‘CH 20001 - - 1031
6.94-8.84
RE~Si~O 20007 0.18-0.8151 ) e - 5.12-6.9%%1 97.3-1581% -
1200 CB!
REPO,  2000%°7%  1.05-2.3@1000 C*1  2.5-10.5¢ - 7-1057 133-180°* -
RE,Sn,0, - 1.8-2.5@1000 ‘CH! 7-91%%) - 10.6-18.41"1  240-280!"! -
11
ABO, 3000 2.0@1650 ‘C @ \ 700-8005! 9-13062 170-1928% -
1650 C3
YAG 197014 3.2@1000 C! 7.5164 > 150014 16.5-1714 - -
1767- 0.78-1.13
RE,ALO, . @ 7.7-11.811  1767-211010  6.9-10.21°1  146-208!¢°! -
21101 1600 C%

T, —Melting point (‘C); k—Thermal conductivity (W-m™'-K™"); C,—Thermal expansion coefficient (10" K™'); 7,—Phase transition

temperature (‘C); H,— Vickers hardness (GPa); E—Elastic modulus (GPa); c—Electrical conductivity (S-cm™)
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Fig. 1 Range distributions of thermal conductivity and thermal expansion coefficient of thermal barrier coating materials(a),
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RE,O;(RE=Sm, Nd, Er) & & (/K73 HOMK T 10 %M,
RE,O,~YSZ & fi 4Ky, VAVUJ7AHE T, R
FR AR EE, AR E A R 3 3 A A A
N: Nd,0,-YSZ<Er,0,-YSZ<Sm,0,-YSZ. 4},
ERIBEE B R ERREBRE<10 %), WLA
W ES A SR, MERERE. 2)A/TH
B (2.3 W/m'K), 800 C), kg # A IR (50~
100 °C), AHfpt— LY, 3) YSZ 15t CMAS
JERMEREE S, CMAS B Tl bL I 32 B AL S HA b 22 45
AN I, AL & CMAS
fRYSZ &k, SELCMASIEAR A Y3l Ze* 1 & 45
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PR, Vo I 22 B A SRR R ZrO, di AR, A1 BE
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ST AR LR R R R F, # CMASBIER)
IR R FLBR AR NI, MR GNEREC, ERIEIR
R, NAARKES, RASFHERLP R, RE
KAV ) YSZEE THER G HEFEO0.1 S/
em)®, AR T 5 37 M R T R T B B IR R 2

JEE, SR g4 B R E R RE K EYI(TGO)
MR . X2 PHFLEZ ML &0 MK R
AVCHEE, SEGRZERZT, 5) Pubeditkfez, £
AR R, AL, RERE R, AT
BItE, FERENRMPERFEIK. 6) YSZ okt
A X B (210~250 GPa) 27, g vy (1) i s ]
BN TE R BARRDEE, FfRES
Gy I o

1.1.2 #8518 3 (RE,Zr,0,)

i + 4582 £(RE,Zr,0,, RE Nt I0HR)&—Ff
HAL PR IR EMRITY, J& TIL T4 . iRYEM
BT HEETERIEANE, ML s kesk
£ M (RE=La~Gd) MR 5 A B4 (RE=Gd~Lu) P4 iy
PREER, B LB ER Eh i R MR s B iR A AR
SEME, TEREA TBC ARSI FE G Bl N (R 8 . —
MI45 ¥, RE,Zr,0,(RE=La, Nd, Sm, Eu, Gd) [{J 4% s
AR $5t e AH AR 8 U BE 43 90 9 2283~2570 °C A1 1550~
2310 'C. WML H N AIREEIE RIS 2
EH R S G5 0 ) A TR A (1) 5 A 5 AL A, e &
FIRN T8 A G5 MR, RRE PS4, #h AR
B B A K R E(8.8x107°~11x107° K™\
B B 5 3 (1.3~2.1 W/(m-K)) B3 Rl g 5 i
(164~186 GPa)P¥, i & i [l £ (9.5~10.3 GPa)P.,
NT AR A LSRR BRI PERE . SHEN 457h@
i - Er et Gd,Zr,0, 43 21 i A K 52 450(10.75%
10° K™, fK#F3(0.95 W/(m-K)). FLHAGEE960
UCEIR )V S 1R SO A - B R £ . SHEN 250508115
il EB-PVD | % T LaGdZrO/YSZ 1 GAYbO/YSZ P
FRUZ P ESEMIRZ, MG LRI ERZ B H
ZFfms I R B (LaGdZr,0,)488 IX
AI(YSZ)7800 X $2 =1 X 2 (LaGdZrO/YSZ) 1) 8956
W, MHEE [ (GdZr,0,)850 X« (YSZ)5525 K All
(GdYbZr,0,)552 & 42 =1 2] X Z (GdYbO/YSZ) ]
6523 1%, PIHEHIRE MR ZE IK)(LaGdZr,0,)103 X
A (YSZ)820 & #2 w1 F| B = (LaGdZrO/YSZ) 1
967 K.

M REM B Ze AL 45 2% (RE,Zr,0,) I A
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WHIE 1 Ce J5 - 1 JBE 7K 43 BN Lay(Zr,_ Ce,),0, M &
MBI BB REE , K IW Ce TG M Zr LR 1
JEIRLE A 31T 0, Lay(Zr,_ Ce),0, B A BAK I # F
#(0.87 W/(m'K), 1273 K), JFHHAG L Pk
ZEVERE . i LA TR £ (164~186 GPa) ) 3 M B & LE
YSZ(210~250 GPa)*"*" 1Ak, A BT FAKIRIZ M)
WSS, ARRBRIR IR R R R TR, AR
MR T T Rah . BUIK REURTEC . B SE
JE DRI S RSN T o F B TR b A B P CMAS T
PPERESY, B B R R IR S R A S 2 PR AR
B MR A SRR A SR E TR,
HPURrERE .

SR, A AR EE PR R B ARG S B
%, BEDTEARIRET, B IR 0Tt m A K R S
K, H HBE IR R = YSZ AP I ik LG B L
W LTI PEAR TR, 5 2 (0 TG A3 i 5000,
Wi LB M YSZ —F, AETH IR
(0.016 S/em)™, FEERE G AN, ERKER
PAE A N(TGO), AR 2 RITE KA

1.2 EEGBIEREER B
1.2.1 % L4 4 (RETaO, RE,TaO, /X RETa,0,)
2, NATRE R LR BRI AR AR S5 R L i
MR Ot 1 BE BF 5T B 2PN, W bk A R AR
(RETaO,~RE,TaO,~RETa,0,~RETa,0,,) 3 F] T~ #4 i
WE IR A, 2007 4F, PITEK S542 H 741
P2 B0 (Y'TaO,) Bk L 44 5 — Fofr A L 1k 7 1003 Y A
WA EE, AN [ H A5 1 48044 £H (Ta, 0 ) A1 L %k
Y (Y,05), F & WA R & &R 0w R AR
RETaO,~RE,TaO,~RETa,0,~RETa,0,y. PITEK %,
SIQUEIRA £ I LIMARGA £ % 3 YTaO, &
B AT IR, A AR AT IL 1600 °C, A

YTaO, o] F T #fi Z A KL

s AR R BAESERAT . WECHRNT £
A2 PG, MEURB IR A 2 S
IR R . X T RETaO, R, Bl%E REJLER L
BERA, SRAEMMA2). M (P2/a)Fl T
(I41/a) [f) % AR00T181 g 7 {5 1 il R 7 L FH R 32
RETaO, ) i A 451, F A4 55004 RETaO, 7E 5
IR AFTE I B R R AR 55 04 40 ) T8 R v i
MAFURIE M’ K, F LaTaO, 7 i« (RIEAFAE K
P21/C Hl A21am 73 A% Jy i PAH AR A AH o 7
i M SACE M A, RET AT AR & Y
Dy R R R, {H Ta® 4 MO P A8 T DY T A 1
B B (Ta J5LFECALECA 4), T M A T2 T 742
T I\ THIAR 8] B P (Ta PRS2 Z0CM 6, AL 4K
Ta—O B 2 N FE I Ta—O 80)'), A4k, MM
P Ta—O B8 K E R T M HH, Ta—O R HE
K5 TaS5d MO 2p B TFREE ZEH K, Ta—O BT
E M Ta 5d f1 0 2p HL 7 RE & 22 KUY, xf T
RE,TaO, &k %, RE,TaO,Yj RE,Zr,0, HA FLH &
A 25 Fglo 109, FE R 2 HfE LT, RE,TaO, (RE=
La~Dy, )2 1IEAH(H ), BPUKEE s A Rgs i, i
H A&+ & 7 125/ RE,TaO,(RE=Ho~Lu) &
SR AT B EERY (). 75 RE,TaO, 1, 2/3 [IFH
BT BA K 173 (R LR A T — AN R T
(L, S 7 5 A 1 BH 5 - Bk B Dl 2/3
1 — Ta R F15 6 A~ O J& FFL AL B — 4> TaO, J\
T4, EHAE IR 4584 5 TR A AH I RE, TaO, dib i 25
FILfBh. T RETa,0, 1 %, RETa;0, 4L 52 3R
A5 4E RE, 5, TaO,"7 1%, H 5 £ (ABO,) 4544
B, TRRONBRBEE R E50, [FIRF, M2
RRER, TaO, J\THAAR I HI AR BERE RN

s L AH TR 3 B A BACH A FZE . X T RETaO,
R, i 2(a)fn, WANG 23435951 ZHOU 2589 %
L RETaO, #1452 (1.4~1.9 W/(m-K), 900 C){&T
T AR AR E AR TY SZ(7%Y ,0,-Zr0,)
FI8YSZ(8%Y,0,-Zr0,)" 1), H #T 2 i g 1)
TP Dy 1 ik — 0 PR - B R R O P 3
B, R GEMR SO 5T T = Fl RETaO, & i3 M & 1 4
S %, & Bl 6RETa0,(2.78~1.23 W/(m-K), 100~
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1000 °C)f¥) # 5 % Lt 5SRETa0,(2.95~1.29 W/(m-K),
100~1000 “C)F14RETa0,(2.98~1.24 W/(m-K), 100~
1000 CYi&; X /& 1T 6RETaO, H & ¥ i Ff Lt &
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o, R BRI SR RSHECK . ZHOU &
it MgO 42 et YTaO,, KILY, Mg TaO, ,#
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77 eERTTE, &3 Sm,YbTaO, Fl Sm,YTaO, #i
A WA Bk EEE A S5 R, Hd Sm,YbTaO, H#F
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Fig. 2 Thermal conductivities of rare earth tantalate ceramics at different heat temperatures: (a) RETaO,*7%;

(b) RETa,0,*%; (c) RE,TaO,*"
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Thermal expansion coefficients of rare earth tantalate ceramics at different heat temperatures: (a)
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Fig. 4 Relationships between Gibbs free energies of YTaO, monoclinic phases(M, M'), tetragonal phase (7) and

temperature(a)*”, and conversions among phase M, phase M’ and phase T (b) %
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BEAYTR&SRZMNALRDE, £ e
R . AU RBUREC . FAE FRA A
R Ap5b i E IR, iR B AR b, TR
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SEGURPE, E R Ak S B SR BE Re A AR BT [ 4k
BRE 77 R AR I, Ak, WANG 26174
8T A HAH R £ (SRE, ) TaO, 1 i i I 24 490 v
(3.05 MPa-m"»)f T YSZ (2.5 MPa-m'?), ffiE 5%k

(1.34 pm ™)K F YSZ(7 um™"?), £ W Hs 4R £
(5RE,,)TaO, Lt YSZ 5 5 i H 45 55 25 R -

i AR 2R BG5BT CMAS [l e e, 4%
JEE /K EE 3319113145 R HL CaO. MgO. ALO, I
Si0,, B HAEEREE ML BRBE 15 5] J5 #E 1300 °C T #4
A3 h, FEKHEKIE, SO 14T 2
33Ca0-9MgO-13Al0, .-45Si0, ¥ A . i#id SPS il %
FLA£4 15 mm 1) RETaO, ¥k, LA 15 mg/em® &
¥ CMAS ¥ K 478 75 RETaO, Ff i R [ H-7F 1400 C
PRl 2 h (¥ 2640 AT R i Ab B, SR A XRD A
SEM 73 #1 CMAS 184 15 W e 5 it 3R T 1) #4422
DA AE W BERE b N B HIENAT 9. Bl 6(a) sy
RETaO,(RE=Eu, Er, Ho, Y, Sm, Dy){f 1400 C # T
CMAS JE iS58 2 h J5 I XRD i . K 6(a) 1] %1,
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()7 73 )28 YTaO, 7£ 1400 C #E4T CMAS Ji it
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Fig. 5 TEM, HRTEM and SAED images of (Y,_ Dy, )TaO, ceramics!"'®!: (a), (b), (c) represent YTaO,, (YsDy,) TaO, and
DyTaO, ceramics, respectively; 1-3 represent TEM, HRTEM and SAED images of corresponding samples, respectively

B5, FRIE0~130 pm) Al H A Z (130~170 pum) 1]
SEM 8 o ik e 1l Pl o3 At 3R J2 AR o ] J2 1 A
SEE, WR2PR, RIEZ TN ALO B HH]
2%, i Si0, M CaO & MK ZMER D, £
W] Si0, M1 CaO A ZBZERI N J=; @it Kl 6(b)H A Fl
B R e KR S B (R 3) T A, &
JZH Al. Siv Ca&F 7, R B 6(b)~(d) &K M
CMAS 12 1 KR JE £ 0~170 pm. PUJOL 258U 5%
T YSZ #i CMAS @& il i) it 72, KL 7YSZ 1E #
CMAS JE R B Mys B I, R B Z WAL .

KRAUSE 2"V B, WM 7YSZ Ik EAE & it
1340 ‘Cfri 24 h #AL S, CMAS MK 58 4235
% . WUZIEESE T CMAS KRR 6 YSZ 3 2 1 16
T, ORI YSZ IR JE S 4y W R AE CMAS Y, 5l
YSZ iR JZ A AL, i AR R R FLRR N T
80%. XfLLZ F, Fi1 RETaO, M & %F T CMAS 44
RFRILH T B IR T o

Wi - FH IR 3 B 0 w1 % B 1 E (Oxygen
barrier performance). @it SPS il & B 42 4 15 mm
(1] YTaO, M1 8YSZ Hefh, H44RHK I SR B AL 5
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2 YTaO,7E 1400 CHE4T CMAS iR 5 2 h J5 % 2 Al h
I J2 AN [ S8 A ) ot B 70

Table 2 Mass fractions of different oxides on top coating
layer and middle layer of YTaO, after CMAS test at
1400 °C for 2 h

Mass fraction/%
Oxide Top coating layer Middle layer
(0-130 pm) (130-170 pm)
ALO, 1.55 0.55
SiO, 5.87 6.54
CaO 0.52 0.58
Y,0, 34.22 33.79
Ta,O; 57.84 58.54

&3 YTaO,ff 1400 CHEAT CMAS {42 hJa R JEH 4
KB R TC R EE IR 7 4

Table 3 Element mole fractions of point 4 and point B in
top coating layer of YTaO, after CMAS test at 1400 C for
2h

Mole fraction/%

Element
Point 4 Point B
0] 62.15 69.27
Al 23.08
Si 11.48
Ca 1.78
Y 0.27 17.21
Ta 0.52 13.52

PRIEIE 5] AR 2N AR R 4L, £ 120 CH )
10 min, #FE7E 850 'C T he4h 15 min. K ALY
I 3k (SP - 300, Bio-Logic, France) il & YTaO, fll
8YSZ £ 600~900 C 1A i PHPTAE , FHIRH 2N
50 ‘C/min, %50 Cll & — &, #MF AN 0.1 Hz~
2 MHz, #RMEN S50 mV, &G0 & §T R ¥ 30 min,
DUEAE 508 B . SR Zsimpwin B4 44 FH
i, W D) THRRE S L SR,

0u=L/(R-S) (1)
K o Ly RALS 3 R i () 5200 Ha S 24 (S/
cm). 5 (cm). FHHLQ)FHE AT (cm?). AT

4 YTaO, M 8YSZ M B HIAHE K B FE TR AL REAT L 3 22

FBR 2 B B S s R g, SR Q) THEFRE
i T HL S e 2

O setaat = Ot P (2)
A o ATEMIESE L FE p AR
J% . YTaO, f1 8YSZ LA Iy £ % & WL3K 4. il it =0
(3)1% 2 #1532 57 1Y) Arrhenius 251,
o=(0/T)exp[-E,/(ky- T)] 3)
e o Epn kg T30 850 B 7(Q7' - em™)s
TEAGRE(eV) BUR2Z 2 5 BONIR EE(K). Bl 7(a)~(d)
It 75 A YTaO, F1 8YSZ 7E 600~900 C T 1§ £ 1)
Nyquist & f H 252 i 5 (R N LI, CPE N AL
oo, WAL, B R — AR S AR
BETHIN . YTaO, F1 8YSZ 1) 5 #L BELAE Ty it bt A1 &y
FHLPEAE 2 AT 7E 600~900 °C (1R B VE LA
Nyquist ] m s 5 X1 it i) B2 IR o3 X (1 & 7
ey S5 I~ 47 57 B o 1 384 I ek /s, SR BA B A TR
£ F 386 0 Y TaO, A1 8Y SZ H #3781 13 A% 33 2 14
. Bl 7(e)fram NIA—4 )5 YTaO, f18YSZ HL F
REREMRR. HE ()5, HFREEE N
PR FE R 3 m. MR 40 A, YSZIHS
A 7x107 S/em, B BAK T ZHANG U1 & K
G FUPTHRGE 1Y YSZ 1 L (0,034 S/em!™ Al
0.014 S/em"?)), X2l % T EA R FEM . 1
600~900 C ¥ [H P, YTaO, i)k L SR B B AL T
YSZHL 3, YSZRAA N T Sk, Hamikgi
ARERTNL, K YSZ A B A S 1S5,
XK YTaO, F A A 4R B KT YSZ
A, FIYTaO 05T YSZ BA AR 7 1A
BatEfRE, FRIKTIRERG B RS E WAL EE M
TGO A K%,

N R LR SR AR R, R
5 R A& 4 (HastelloyC~276) | 5 i 4 @ %&b 45 )2
(NiyCo,,Cry Al Ta, Y, (120£10) pm), % K%
BT W 9% (APS) il % 8YSZ il YTaO, XU 2 i% 2
((25010) pm), W HEAN G hrd, 7£1200 C LR

Table 4 Phase, relative density, activation energy, conductivity of YTaO, and 8YSZ ceramics

Ceramic Phase Relative density/%  Activation energy/eV Conductivity/(S*cm™)
YTaO,(in this work) Monoclinic 95 1.66 7.6x107° (air, 900 C)
8YSZ (in this work) Cubic 95 1.69 7x107 (air, 900 C)
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KABBL, KL TGO JE FE R I [F] K i3 n . £R
30h )5, TGO FRRAEMEEA, I HARMA
AW ARG ERIE, TGO M4 A R T & K
PIERF A, HEET TGO X 8YSZ (M #E A  fiy & —
FAR I . (RIL 70 h )G, 8YSZ HA R K &R
SAIH . BEE TGO BN, 25 84
G LSS, 8YSZ HIEI A iy L T KA,
BB TGO X ik J= #0034 75 i 7= AR T AR IR 2 o 25
ERR, BT YTaO, WEE 7SR, ZEET
ML 2R, B T & 45 = 1 Bl E AR TGO 1A
B, AR TR IR R RE A Ay . SR,
CHEN %2 % $J| RETa,0, (RE=Ce, Nd, Sm, Eu, Gd,
Dy, Er) P % 1) #4 J2 )ik & 2045 1000 C I A 5 KA
(10.2x107° K™, {HR BRI 2 7 AR Bl 4 . i
SRR EMELS &R MR, FBURER

El6 RETaO,(RE=Eu, Er, Ho, Y, Sm, Dy)7E 1400 ‘Ci47 CMAS i3 2 h Ji5 [ XRD i PA & Y TaO, 18 &1 1) SEM 15

Fig. 6 XRD patterns of RETaO,(RE=Eu, Er, Ho, Y, Sm, Dy) of CMAS test at 1400 ‘C, and SEM images of cross-section of
YTaO,: (a) XRD patterns of RETaO,; (b) SEM image of top coating layer (0130 pm) of YTaO,(b); (c) SEM image of
middle layer (130-170 pm) of YTaO,; (d) SEM image of integrated layer (0-170 pm) of YTaO,

¥ 3. RETa,0, M % 1 4 IR 411K (9.0~9.3
GPa), i W PIPER %=, 1£1.0~1.5 MPam'? 2
], AR BERAR. Rk, RETa,0, M %& KA
REELE, AEaEAR —RRERZEME .
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() 2k 3 0 MR R s e B € M, BRI Itk RETaO, A1
RE, TaO, A B B #7 B 1) i i A i 2 1 R
122 Fit/N4ERRE (REMAL0,,, LMA)

i+ /5400 £ (REMgAL, 0,y RENFETILEK,
M AMg. Zn. Mn%E 4@ o R AR A S
¥, H - LaMgAl, 0, (LMA) & 5F 58 i N T2 1
TBCs# KL, £ LMA 45k, La* 4545 5 11
frE, FRERD, |ETY BuERE ), TGO
(AR o AR /N, AHAR IR = (>2000 °C), BA
BT R AR MUY, LMA 48 ) i R AR R
ERAAEL Y, WA E, TR IRZE RPN
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Fig. 7 AC impedance plots of YTaO, and 8YSZ between 600-900 C and thier corresponding equivalent circuit((a)—(d)),

and Arrhenius curves of total conductivity of YTaO, and 8YSZ versus temperature(e)

AR iE# % 7 LMA, RILE 1200 CH, HE
iz 5% Bz 125 1) 4% 1 LMA #4553 %.(1.57 W/(m-K)) I
M7 EH AR 245 0 LMA A S 28 1.6 W/(mK). 5
b, Wi /N ERR E A R B B S R IEZIK
#(10.63x107°~10.95x107° K™), & H Y Bl FF 7.1~
8.5 GPal, 711800 ‘C T REK I [ HEP LR 4 HARKE

R PR 7,

SRT, AR EONERIRER 2 TOKME, FEIRRE
KB E PR EERZ. BRI LR
Zn* B Cu* SEAN G K iR e R B Mg, (BAL R
77 A 1 SR8, GADOW 2512V i 2% 7 -+
AN EEIRIENR, RER EB-PVD J5 ik VA TUR
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E8 1£ 1200 CARIEA R )i AE K S Y(TGO) 1 5 BE

Fig. 8 Thickness of thermally grown oxide (TGO) at 1200 ‘C holding for different time: (a) 0 h; (b) 10 h; (¢) 50 h; (d) 100

h; (e) 150 h; () 200 h
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JE RS 7 B A b e RE . SRR IK K
Blo 34k, BEAERE LB RS R MmN, Mo
R IR EAR G, RS AR IR, sk
JE I FAIEARFF

123 HitAlile # (RE,Ce,0,)

RE,Ce,0, B H 4t 1 flwg 1 B 454, 1E
2000 CHJRE T HABE M FETRRE . Siah
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SR, CAO S5EH R B 1 il FE 7E 180~300 C il
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Research progress of high-temperature
thermal barrier coating materials

WANG Jun', ZHANG Yu-xuan', CHONG Xiao-yu', ZHANG Zhi-bin*, LIANG Xiu-bin’, FENG Jing'

(1. Faculty of Material Science and Engineering, Kunming University of Science and Technology,
Kunming 650093, China;
2. National Innovation Institute of Defense Technology,

Chinese People's Liberation Army Academy of Military Sciences, Beijing 100071, China)

Abstract: The development of ultra-high temperature, high thermal insulation and long-life thermal barrier
coatings (TBC) has become a research hotspot in the field of high temperature thermal protective coatings. The
thermo-physical properties of both traditional and potential thermal barrier coating materials were summarized,
their advantages and disadvantages were reviewed. In addition, in this work, the anti-CMAS corrosion properties
of rare earth tantalate RETaO, at 1400 C were investigated, and the oxygen ion conductivity of YTaO, and YSZ at
600-900 'C was measured by AC impedance spectroscopy, and the growth rate of TGO in the YTaO, coating
system was investigated. The results show that RETaO, has strong corrosion resistance to CMAS, YTaO, has
lower oxygen ion conductivity than that of YSZ, which reduces the oxidation rate of the bonding layer and the
growth rate of TGO. Finally, the future directions of TBC development were prospected, such as oxygen insulation
and oxygen ion transport mechanism, coating structure optimization, CMAS corrosion resistance and high
temperature phase stability.

Key words: thermal barrier coating; thermo-physical properties; rare earth tantalate; anti-CMAS corrosion;

oxygen ion conductivity
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