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PERERTT A SHLIRE TH )3 ) = KRB R 2 —P1, TBC AT SEHLA 24P 50-300KM, K
IRHE R T R ) TAE R S5 G, LAY TBC HIWERE. RAEKAMYE
(Thermally grown oxide, TGO). Fi#% /2 5#IEA SR A 12, Hil, TBC M&EZ S5k,
BRI R A8 YSZ (Y203 #4088 5E ZrO) 131415 NiCoCrAIY!™): iz T-Fa &
JZ SRR S AR TGO 72 TBC fE i L T ANl G = A A 2, i T H A K &
S WG EAAERRER, @ik Lo FREEIMEN TGO Z¥H 51 e R TL R /R R, %
Gyt M % R RTENS . TGO Ml A K o 58 TBC RN F R R —.

TGO JZ I U5 T A SHi E T & R o 3 R A MR B, 5 AP Ni?* 5 Co?*
SETERSHE R Y BUH L, AR A SR STER B2 10i20% , PR L B0A R R S SE n 5 T
S AERE RN L EOEARSE S BTy M, FoxMIERF R, X TBC
TARIREEAE 1100 °C - 1150 °C, YSZ JZEFEHR 250 pm B, @ SABIE T S5 R MNTEA
SRR TV 6.6 f5. FHULTTI, #0% TBC Hhi BB &I TBC fim iR B0
B, SERUR R A i (A Ro& 1.

KA B TS (Atmospheric plasma spraying, APS) FEMHE A 5 B8R RS, ik
AN B2 1 TBC il HARRSY, (B2, @I APS #4110 TBC MR 28 2IAF T4 <
BB EIRGE M . ONTE APS Hil s fErh, BB Sudi v &0, Jhe ] 2 A AR I 4
TE I8 H L B SRS S FUBR I IR G50 H IR A [RIBT ,  Jt ST TR B4 £ T s o0 <Ak o 24 7E
TBC i THL T, XRS5 AN A B T mIE, i H I e -1
L 1] B A i o ) R R R AU R e 5 8 R B BB B I B ST, TR T TGO 1Y

EEXTLL BRI, x2S i R oL EE YSZ BEE A APS BhiG, Mg
TBC A% MERE M T . Yi 25PN R SRHULES & 1 T-Bor i TWOC B8 YSZ IR 21 T
ZZH Ry RSP AL, AREY: WORTIEN 1500 W, FHHBEEN 9 mm/s
i, FTREIE Z R AR N 588U D . Morks %5 PR BB B2 SR R HERIE 2-9 pm B
AR SRR BEE OB Th 3 A3 K Mg K . Paksereshti??l 5 Feng 55 A B 5i 3%
WO AR AC B B 06§ 15 4 TBC I mli i Jig Ve, BRI E Th TGO AR KRy 5 # KR iT
J¥ /7. Ghasemi 2545 BLBOL B A J5 0 TBC YIMI4LSAR ), HLEKE IS TBC b # 4 et
WA TBC HRT P, 45 LATIR, WOLEISAEA o6 T48m TBC AR MERE. HAZ, HRTHE
Wt E B E R IE T2 BRI A ST ARG J7 T, X T o AR SIS TBC P
KRS SR, HEAT TGO A KM RS2 i A B . BRIG, Dy T SEBLROE B TBC



M LRI, A e B — 2D I R H P e i A AL ER B 9T

SO AT T EOGEIERT APS )46 TBC M % 2O S5 M2, b 1 i At
FEh TGO HYE K B . @ OB E S TBC ARS8 EE. 1] TGO A KMA
wmAEH, BIEfREEE TBC Wit miR At qe .

2 MM SAE

AARI R ZH R N F NiCoCrAlY (Amdry 365-2), Kife A (75445 pm; M & ER AR
N YSZ (METCO 204B-NS), Kif2 Ay (75+38) pm; F LA T R~F N ¢ 25.4 mm x 3 mm
(¥ Inconel 738 1EAyREMAMRL . K 2@ I B Wil EBTR (AIM-4JD #il#, HBHRSH
Wk 1 FR, BAEBTR G &R E BRI AAE T AR vz H) U EUALE DS, iR B A
HHE S AR WEERHE™ APS (GP-80, JUIT) #il#, HBHEASHWE 2 Fix;
B S M ADCLBOEE (IPG YLS-4000) X% YSZ RIEHATHOCE S AE, HEBSH W
%3 fion. B RIIE 1 FIRfmiES (As-sprayed, AS) 5 HEIAZA (Laser remelted, LR)
TBC #%.

F 1 BIEwHR LESHUT

Table 1 Parameters of detonation gun spraying [!7]

Movement speed Frequency C2H: flow 02 flow Spray distance
Coating
of gun (m/min) (Hz) (L/min) (L/min) (mm)
NiCoCrAlY 10 4 20 5.5 180

R 2 RAGEE TR T ZS 40T

Table 2 Parameters of atmospheric plasma spraying ['7)

Arc current Arc voltage Argon flow rates Hydrogen flow Spray distance
Coating
(A) W) (L/min) rates(L/min) (mm)
YSZ 650 60 60 5.5 80

RIYSZZHOLEIE L ZSH



Table 3 Parameters of laser remelting

Power (W) Scanning speed (mm/s) Overlap rate (%) Spot diameter (mm)
400 50 50 3
() (b)
El1 YSZHERE RS () WikE (AS) 5 (b) HIES (LR

Fig. 1 The YSZ TBC system (a) as-sprayed (AS); (b) laser remelted (LR)

¥ 43218 AS-TBC 5 LR-TBC A5 I #E4T 1100 °Crali AR, AL E] 73550 0
10, 25, 50 5 100 /NSF,  FHE S FEIR N A3 B 4 10 °C/mine BN AT % & 3 A PAT
BES, BT RO CRSFE 0.1 mg , Mettler Toledo) 5 AL 18 5

WEMWIES S TCR AR A X SH2kaEIEAC (EDS) HIFI%i i 7 25t (SEM,
Quanta FEG 450) 3KH(; KA D/MAX2500PC A X HIHZEATHX (XRD) X2 R M7+
SEROY AT URE RIS B OGS L R AR B (LSCM, Zeiss LSM 8000 Mg ; AS[F%L
I 6] TGO £E K J5 B 5 P 2 )= LB e i i UG 73 i kA (Image-Pro Plus 6.0, ZiitJFit5
10 7K SEM A K ) L ]~ S ME 3R 45

3.1 RARRTSIRALSR

K 2 R T EALET AS-TBC 5 LR-TBC HIROMIESL. W 2 (a) Fizn, AS-TBC HJE
FEH1(100 + 20) um ) YSZ B & )2 NiCoCrAlY #5322, LA Inconel 738 FEARZ . ik
T FLBR S ARG HZ APS il iR R A BLAVREE, BONTERTRISRR b, AA el
ARAS I &R R B 56 LA 200-600 my/sPOfr) vy i S48 o RG22 R T U PR T HI3ES, R



JEFFEL 106 - 107 K/sPTFR v 200 FEAREEEE . hr 1 12 2 HE & R IR Z AW R e, X
T SERGE R P AR RIS, B2 2P S ROKL T B4 58 A HE B S BUZ R G M 2 ) 7 AR LIRS
MAESRZ R, XAA TS NARBU N 5 LI, (645 YSZ R #E LA 2] 5.28 pm,
1B 2 (b) Fios o BOKFIZRERLE B2 20800 1 S8R 2 5 i AR, #5201 TBC
il 7 i o

E2 AMATAS-TBCSLR-TBCHMAMIES (@) « (b) 7B NAS-TBCEM S ERIES: (o « (D) 735h
LR-TBCH I 5 &M H 3
Fig. 2 Microstructural morphology of the AS-TBC and the LR-TBC before oxidation (a) and (b) are cross-section
and surface morphology of the AS-TBC, respectively; (c) and (d) are cross-section and surface morphology of the
LR-TBC, respectively

Z WO E IS HLLR-TBC, HA H5AS-TBCARIF MRS IR )Z B, HYSZ/ZA B
DX IR S AL B 5 R R G A RO RFAE » T B 45 XU B S SN0, anf&12 (o) . B2,
WOt EIHER 1 YSZ)Z JFAT (R Wi ERokEE, (EHAR MR ZAUN1.62 pm, 8 KK D
HIAYSZE SR AR AR, AT HR&ETBCHP &R AMVERE . sbAh, T E T AR
BN SR EP0), BB Y SZ R R B 1 RE S 4 M TBC ML AR 25 B F) IR PO,



W2 (d) fT~ . BB B, O E A5 EE LB R HAS-TBCHJ13.20% F £ 2|LR-TBC
114.20%, MEBHIR. X4 R FRDESELR-TBCHIZIEIEIE, MRSk s N,

TR E I e sk, BOCHE IR A SR YSZE R YA, tnE4pR.

3 VB 5 EIEE TBC WL 4 YSZ JR)Z BTG M B AR XRD &1
Fig. 3 Ceramic coating porosity of the AS-TBC Fig. 4 Phase structure of YSZ powder and coating
and the LR-TBC before and after laser remelted

32 TGO WM S54%EK

Kl 5 Jgzr 1 1100 °CE AL 10 h If AS-TBC 5 LR-TBC MU IES S oz 70 A 1 0« 4
5 (a) iR, HBIRZT 10 h %L1 AS-TBC LI TSR (R FLBR I 2R g5 iy, (H 2 7E Ho P
KRN E R M REE N 1.57 um BESEERAY, HECOEHRWME S (b) Fix.
4i4y EDS 48R, HEA TSGR AL, ZEEN Al O TREEES X, HE
% TGO HIHIIRE M YI——ALOs, WK 5 () fizn. F2A APS il TBC M % )Z AMEA AL
BR. S RGN EKE, T H YSZ @AM AR A M. FTEL, AP A AR AR
JEANEL APS SREEIZERINIRENT (CRUREE), RN IFEAE YSZ WIBHIEE T thie
By B B EOOT 7 B R MALE (TP ED B R, ERKE O EM%E
PREFE IR SRR AR T APHERS R Z BB R T R 2, 5 O BSR4 5 (1675.7kI/mol D),
H TGO WA= s Al B B BE3 N U, XA B R T AR A T R 2 5 871,
FTBA, AP S O RIBAERL ALOs, L7 FEUNEY:

2[Al]+3[0] - a-Al,0, (1)

SRR, BT Al BHFE, fEREEEEE ALO; KX L 121 AL X, WKl 5 (b)
OB ITR. MAELL RS FREAETT ALIX, RIEE 5 (¢) EDS &5 REIR, WAKOIE A
WELEIN NI 5 Al BRI E R X, BHIRIRR h U RA K& B-NIAIPHAELE.

K5 () B T2d 10h A4 LR-TBC #EES. FLLEH, HBEAMEAHER



e HARLAFAE, HANPRFFRE MBS, MoREIRREEES AS-TBC HA MBI EIRE,
14 [RIAF:, 7£ LR-TBC P & 25/ Rlide | S AL I B (L B0 1K) ALOs J2, (H LR LA 3 2.39 pm,
W s (o) Frass tbah, K= 2IE /D H) B-NiAl SAHM 2 (137 Al X, X 3. £
AL 0 h-10 h {rBL, LR-TBC [ TGO A RIERE K. K5 () 2K 5 (o) HERELLMLL
g R, R Z L ALOs |2 KX EJZE 0 B T 26414 X $il 0-7.9 um. 7.9-10.3 um & 10.3-22.9
pm X3 ERERRRE, EREEEAR (B) X 5 0.7-4.4 pm X350, &G 08EK B-NiAl 5
ALO; f71E, S5aKEl 5 (o) HhapsiL A Bl UKL, LR-TBC #iEZENHKIE Al X
ZORA T MEIRI AL, B LR-TBC 7ER7T 10 h f%fbi#E R L AS-TBC B .

TERGHEZ By GEAAHIA], BIPIZE TBC &AL MR BEK APTHIRIRTSE T, O* 25
R Z /D BEEJOE T EMEZ. KK TGO JEE . BEEZHR Al Xk E N4l
UL, 7E%LHT 10 h, LR-TBC WA AHEL AS-TBC H 5 £ OF RIAW & Z/MH 2 RS
HEAS N . T HEEATE, WA TBC KM RZ Mo KR4S, I E R & 18
BAEPIZE YSZ JZRLZ A A o AR AR R RIAE T U BB AN A, )R AS-TBC A#AEFLIA
RACEE R BRI BE R AL T@IE, (22 OF7E LR-TBC AJ LLid i B 2 1) MPIR ZE4L
HiEEROCE B RIA R R R ARE R NS 58 RN, FEAEN 10 h 1R A
Hi, LR-TBC 2ILHE K TGO B ¥ 5 5 P S fb id %

[El5 AS-TBC5LR-TBCZiT 1100 °CEAL10 his fl W T3 5 76 25 4341 (a) A48 4010 hisF AS-TBCHELTHITES; (b)
N (@) FTGOFESCKE; (o) N (b WmHEMAHIER; (I NHEIL0 A LR-TBCHEIMESH; (o)
() FTGOSHCRE: () N (e) Eh&EsSzek e /b sh

Fig. 5 Microstructural morphology and elements distribution of the AS-TBC and the LR-TBC after oxidized at



1100 °C for 10 h (a) cross-section of the AS-TBC after oxidation for 10 h; (b) amplified TGO morphology in ();
(c) EDS mapping image of (b); (d) cross-section of the LR-TBC after oxidation for 10 h; (¢) amplified TGO
morphology in (d); (f) EDS line-scan profile along the green line marked in (€)

241100 °CrpiE AT 2] 25 h B, B4R AS-TBC 5 LR-TBC [¥] ALO; JZ /&R 545 i
K, 7k E] 2.45 um 5 2.63 pm, HAHMLAAL 10 h B, AS-TBC 5 LR-TBC ] TGO JEFE
HEME 5 HIE ] 56.05%5 10.04%, W1 6 (a) (b) Tz, {2, AS-TBC f] TGO 4 KAE 10 h-25
h IS BN AHEL LR-TBC Bk, XIE TR FRFEEM LG, A ERELE AS-TBC 5
LR-TBC 43 5l & 5k AR . sl dok @ TRE . TGO Si#&
JE = IIRREC R AT, BLE T TGO AR K3 B RS AN AR R 02, S 3 e 2 v = A A
NRIRFREL. #E AS-TBC H, REEKFRAPE KB EREMEEY 52 &IF, iER
GUGTIEK, AR TAARY YSZ R4k8:i23%: 17 B AS-TBC (13 M BT Sk 23 bl % 4
PRI TR AE K | 85 IE B N BIAR, B OSR M S LRI RS, A <z
FEREE . Pril, AABIEERLE AS-TBC FEIINER . M LR-TBC 1, BT
A HFPRAES T HRLUR ML T A AS-TBC B KRIMARR IR, @i Mgumgs . HEH
s MBI FADLSy, 01K REBUN R, S HARFEARR BN ST, AR T
HBE: [FIN EAS R A GRRAB D TR A ERSENIEE. B, AEREE DS
FEHEFY L IRSE, LR-TBC [ TGO JFZIMEEU/N . 2%, A 25 h AN, M4H
TBC #84G K&E AP35 &5, FrClbi i) B-NiAl Ml 10 h #5458 2% )80, SEM FLEF S A (1)
MRV H O A AT AL,
% 4 TBC #7r CRAEAN T HIY BREL (em¥s, 1100 °C) B¢

Table 4 Diffusion coefficient of TBC elements in oxides [39]

Elements o-AlO3 Cr203 NiO Ni(Al,Cr)204
o 3.236x1022 1.331x10° 4.294x10713 6.493x10°13
Al 2.175x107"8 6.012x10"7 9.786x1077 1.258x10°1¢
Cr 5.711x107" 2.575x10™!! 5.321x10! 2.091x1072
Ni 1.137x10"7 3.456x107"2 9.876x1072 2.987x107"3

241100 °Cria B4t 473) 50 h B, AS-TBC 5 LR-TBC [ TGO JEZRA 4R 2 Il a4
JEH Bk, WK 6 (o) (d) Frn, {HAMIEM 2 578w, XR&AR AP TBC
YIE AR E SRR ALOs 2, 1 O MK ZE &R IR a-ALO; HH AR BRI, Wk



4 FRB, FTLABEAL TBC MR G AT T . (H2 LR-TBC My %& 2 REFRAAE /N 1
&, HBERE SIRILIE R, DB A BBMIRA . Hik, 43 50 h Hfu)5, LR-TBC
RO FE LR EE S, T AS-TBC B SN HMEK, AABEBERSHZ,
S8 ALOs ZESEiAF] 3.04 um, #Hid LR-TBC (1) ALO; JZ/ZFF 2.85 um. UEHf, #4 TBC
(RS HE 2 AE SEM MLBEFE I N #R L2 58 4 I ALIRPIRAS, BEAZIL 50 h %4k, WK
JEH I Al TCER R KR FE

24 1100 °Crli AL 1T %] 100 h i, AS-TBC 7 TGO Xk 2 BH B L2 K (2.43
um)  FEEME (330 um) MXUZE5H, BJEEIEF] 5.73 um, WE 6 (e) Fn. ik
a ARG RRI, LEXBONRGEAREENYED, 3RS DA AR 22
AP E BB BRARACT, A BASE AV FE Bk M 8 2R3 2 SR OF, BT LUK H )2 v ) Ni?™,
Co™' 5 Cr ¥ HuBId A M ALOs J2, TS 5 MR, FAE e i A A T 41,

[Ni]+[O] - NiO e
[Co]+[0] - CoO 3)
2[Cr]+3[0] > Cr,0, (4)

NG, BBFEAY S A IALOs . CraOsZ 4 S8 I B AR AR it A1 TR B S8 A 87420,
A0, +(Ni,Co)O —(Ni,Co)AlQ, (5)
Cr,0,+(Ni,Co)O —(Ni,Co)Cr,0, ©6)

% 5TBC #hiZE &£ B T =1/ PBR4Y

Table 5 PBR of the metallic elements in TBC bond coating [**]

Ni—NiO Co—Co0O Cr—Cn203 Al—ALO; Ni,Cr—NiCr204

PBR 1.65 1.86 2.07 1.28 2.05

FERFATERGIFE S, TGO HEH M ALOs EH 2 b [ 8 T BUH ™ A4 WAL, anl&] 6
(&) Aizm, BRI THHEES R 7@ ALOs E PRy B 1o f1 A B B A BRAA
ZALRREE, JEHASHEE S BE TERSEMM R A RENT BARE, Wk 4 Fix.
R, REEARE AW — BB RIEEK . thoh, 2468 old &0 A N AP f b
EHARFAA, A Pilling-Bedworth ratio (PBR) RFEAEM, 1 Ni, Co, Cr & Al &/L/5 1 PBR
EHRT 1), gk s fis. B8 TGO A MRS Kol 5 30 TBC ABUINEIZMK . A
P R D) AN SR v, A M R R RBUF B  JR, &SI TBC R AL



{HJ& LR-TBC I TGO &5 25t 100 h il FAL IR IR KR — 1 ALOs J2, fiEl 6 ()
Mb ARG RPN . B ALOs 25 B BRI 2 4.66 pm, {H{X 9 AS-TBC [A#] TGO J5 /&
1) 81.33%. BHEZE[)E, LR-TBC £id 100 h 55R%A IR & E Y, 1 sts Mt
25, LR-TBC Lt AS-TBC EMLIEE AL, HALIFtm A LEgE.

16 AS-TBC5LR-TBCZ:id 1100 °CAS [Al &AL I [H] TGO X $sk 1y RO FE 5 AS-TBC: (a) 25h; (c) 50 h;
(e) 100h; LR-TBC: (b) 25h; (d) 50h; (f) 100h
Fig. 6 Amplified TGO morphology of the AS-TBC and the LR-TBC after oxidized at 1100 °C for different time
AS-TBC: (a) 25h; (c) 50h; (e) 100h; LR-TBC: (b) 25h; (d)> 50h; (f) 100h
K 7 N4t 1100 °Crdi %k 100 h J§ AS-TBC 5 LR-TBC K. o LI F

AS-TBC J5 3R HIFLIA S5 B f t T U B R AT S S5 08, 380N RS Rk 3
I AERIZRI, BOEAIAS] 8.61 um, WK 7 (@) Fiow, 1M H AS-TBC J& AT MR
WA R TS SRAEIE, RIEA R BIIRAE, XHCAASAE AS-TBC
MR E A . TGO Byl A= K FR it T 5. HIklRI, LR-TBC KM 1100 °C
Er i AL 100 h 5, J5 R ZELHE SN 1R N IS A RS, i 7 () BT,

Bk D T AR NSIBIEIE, 75 LR-TBC RS (RIEFRILH TGO A Kl . thsh, K
If (8] 016 380 AS-TBC 15 LR-TBC 1) YSZ JZ R HNMLKE FEAR LU A 2 BT AT BTl R, 43 ik
F 8.09 um (I1E 53.22%, AS-TBC) 5 2.17 um (3% 33.95%, LR-TBC) , /& 8 fizs.
SARECR M IERE — DR, AS-TBC 7ER/MRL0 1 A v LA o v (o 26



E7 4311100 °C%4£100 h/FAS-TBCSLR-TBCHIYSZZR MM IS (a) AS-TBC; (b) LR-TBC
Fig. 7 Surface microstructural morphologies of YSZ coating in the AS-TBC and the LR-TBC after oxidized at

1100 °C for 100 h, respectively (a) AS-TBC; (b) LR-TBC

8 HAfLRT/EAS-TBCELR-TBCHIYSZ)Z K MM kLK

Fig. 8 Surface roughness of YSZ coating in the AS-TBC and the LR-TBC before and after oxidation

3.3 AS-TBC 5 LR-TBC W&k sh hFfhzk
23k 1100 °Crfii &4k 100 h, AS-TBC 5 LR-TBC f 80y i AR SA L1 5 Am 540
Am=(m -m,)/S ™
Hrr, m 0y TBC WA A RS (a5 B, My 9 izialie S i B aG i &

S ONREE MM ALY EEE A R EAR IR E IR REEIRS & G2 H A 1
S

i 9Ca) iz, AS-TBC 55 LR-TBC {1 8 fir TR AR LA 18 i o 28 79 5 P 4 S AL LR ),
FERIRSEALI) 10 h, PUIRRELS T HRGUE A SAE LR-TBC K215 A S N HRIEZE N S W

S, LR-TBC RIS E (1.36 mgem?) @i T AS-TBC (0.97 mgem?) . 4%



BHEN 10 h-25 h Z [A]lF, LR-TBC MMPIRA LS T B R Lumd g/ MEE G, ] TS
BIE, T HLBUE () AR R S S5 80N (¥ S THRELRE 2t o) i BRI 1 S e, ZE L 3L IR
LR-TBC X — i [ B3 2 {5 2 /s (H E T 10 h Jo v (¥ 389 s Bty , 404K 25 h B LR-TBC
FALIEEE (1.49 mg em?) 155RE& =T AS-TBC (1.43 mgem?) . &L 50h i, REMAU
TBC #F4EM &, /3Hlis%] 1.73 mg em? (AS-TBC) 5 1.69 mg ¢m? (LR-TBC) , {HZ# %
1 ALOs JZIHAT TS SR T R PEY B, G4 TBC 1) TGO M K#EFK 10 h 5
25 h #AEFTREAG. B2, EAMIEKZE 100 h i, AS-TBC 5 LR-TBC [ & 4 Hilik F] 2.42
mg €m? 15 2.25 mg em?. [Ftk, LR-TBC 7EBENEALM BRI T 5 47 i bt il S A R e
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Fig. 9 Isothermal oxidation kinetics curves of (a) the weight change of the AS-TBC and the LR-TBC; (b) parabolic

constants Kj fitting of the kinetic curves
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Abstract: Laser remelting is an effective way to improve ceramic coating compactness
of thermal barrier coatings (TBC) and further decrease the channels of oxygen
permeation. In this study, the TBC ceramic coating surface was modified by laser
remelting, then isothermal oxidation tests were performed at 1100 °C to investigate the
influence law of remelted layer on thermally grown oxide (TGO) of TBC, and clarify
the mechanism of laser remelting on improving the TBC high-temperature oxidation
resistance. Results showed that TGO thickness and oxidation weight gain of the
as-sprayed (AS) and the laser remelted (LR) TBC increased with the increasing of
isothermal oxidation time. The remelted layer eliminated part of sprayed defects,
decreased the surface roughness of ceramic coating, and reduced the contact area
between oxygen and TBC. The laser remelted ceramic coating with high compactness
was beneficial to splats healing, and the cracks in the remelted layer improved the strain
tolerance of the LR-TBC by narrowing and even healing. Thus, the permeated behaviors
of oxygen through splats and cracks to bond coating were inhibited in the LR-TBC, and
the TGO growth was postponed at the middle and final oxidation steps. That was
contributed to TGO structure of the LR-TBC keep the single Al,Os layer until the end of
test. Ultimately, the parabolic oxidation rate (K;) of the LR-TBC was decreased by 9.00%
compared with that of the AS-TBC.

Key words: laser remelting; thermal barrier coating; thermally grown oxide;

high-temperature oxidation
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