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FARHEE LSS T, R anmE Cias 1300 °C  MUMRIESR RS G, i T8k %M 5
Db, SXARGREE AR R LB PR R IR T B FERIR TR T, AL EE(SIO) Bl TAE
HO A SR I, BAR, SR EIR A4S T SIC 3 CMC MBHER T RS B, %A AL ERE
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EBCs &)1 | 4 R R BB, B—RIREEMR
PR B RE M R, T I A L B AR PR * .

%1 B RZ 32 2R 52k A (Mullite,
3A1,05-2S10,) F4H AL 50 #2 @ A AL 85 (YSZ,  Yttria-
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% 3 X EBCs ££55 2 AUEEA Bk —B Ak, K
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2 1482 CHITAEERE . A KRB ATHA EBCs 7EHT
HRGE M AN R RN AME DT TR, OB BB
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FEAS, W@ LA SGE NIRENT, S5k
JEMBVR AT R, B AR B AE R 7 # A 22
fL, FAERZ L, IS8R Z 1 bk ge bl
UNUFEIEER

B X CMAS J& by Sk ™ SR fk )@, A%
FHEVRW T Z PRI R SRR TR, DR AR
JETE IR SR N AR . Kai 25U
FT AL Yb,Si,07 R)Z K CMAS J& Tl 1 52,
WA R I E D RA I 5, W2 R AR R N
YbsAlsOpp A i A FH, S50 B B 1E F 5,
W58 T L CMAS JEMhAE S, Liv ZMBER T 22
R85 B ¥ 2 Yb,SiOs(YbMS)/Yb,Si,04/Si - ) $T
CMAS JElRE 7] BFFER I, Yb,SiOs )25 CMAS
A AR I N A B 1 e B JZ A R A R AT B K A
AH, T YbaSip07 M R 2 A8 Bl Ak A FH 2H B 2 FL
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BT ) A 25 1) AR /D R S ST, T ek P B A
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WE. WHFRDIATH R LT i i A, 5l
AT BEFLEE/NA Yo Ml Lu J0EK, 7R fE
AERCT B2 AREAA, BRE] T CMAS #E— 2 fE

R FRSE T RAERTHRZ CMAS &1k
PERETTTHIEAS T & B, B2 807 R80T ik
SR B AR R R 2R, TR B I K
FH(CTE) 5 E KM B Z WAL . 1XF CTE AL
C £ 1) 0 2 7 S B AR I 2 R 5 A K R RS 7
5 FERLWA . TRDBRERHE, CEPR
EHK A IRAE AT SR, BRI, A e A (R R B
IERCHTE, R E AR mR R R ot e, T
BT — A E A

WOt s Re A R T P E R AR RO T2 G I NS
AHZH 53, B AT E I = 350 e R R R e ot [ et R SR S B
WER SN, BEARFLIR 2 A0 Al
Moy, —HURZE) 2 RKE. WOt Rk (Laser
Glazing) & — MR H 30" HRO6 B B8 503 3 44 L ik AT
MR, FOHER O L) 2 N AE R R
2 b, BB T AR N, R R otk
[ 44 R (Laser Surface Melting, LSM)f1—Fi ZE
i, d Ik O BRI R B R R A ) 3 T A b
HeBff5 POEA A, e — E S BEERLZ .
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1o TEMEJE B RS, S o E fE R E T
H A ARAC R Z I 4 15 . Tsai 2 0E T S
JEES AR M BOE S R AR IR JE PR AR
AT AR I LL O GIR 25 5y 77 A SN RS R
T ASE FH R 306 J0 i R D 3145 35088 O TR 1) v ot &
R . IR SR e, KOs o iR =
KA R BA . Yan S5 IBEAT T BOGRIAL
PR 21 CMAS st . g R B, Fim )= 20
BUE ARG S5, BIEAE 1250 'C CMAS J&Th
10 h 5, SR IRFFTEREMILE . SR, ARATTH %2
B TP A AE HH 8 B RSO [R] 2 B 2R ) T
MHIE, XL IE — 7 e CMAS 2%, (53
— TR BT RINRZ R RAR R R . G TR
AN 037 80 3R ThD Ak B 5038 P T 0 2 A JS  lt BE
KT 1250 °C)it JB itk e 77 T R 1 — S8 5 Ak
HuTESE 5T TAE, (HE R T HOER b 2 T
H A0 52 058 348 YbDS FREERa i J2 (A8 1l
JFE A 1350 C)iit CMAS J& 1P B 500 A FF 5T
BRTTRHE D .

Zi PR, A TR F R T bk i 0T 8
KAGEE TWIR(APS, Atmospheric Plasma Spraying)
(1) YbDS iR 2R WO S M2 AT o, AT ANEIZ
B 2 528G, A BRI S BUR MALE .
b J5 0 AT CMAS B ias, B 7o 2 m otk
XA EE IR JZ T CMAS 8 b P B 1 5 1w A1 $2 T i
JE i PERE ML .

1.1 RE#H&

BT SiC W B 5 A 1R I 11 4 M MG ik s Fe R,
HIRAE, WEEAREIR, BHA% 254 mm, EE 3 mm,
JE R ZEEHILE 0.1 mm LN ARG E 53k 2
[ IHLIR & 77, $EmUTRRRCR, & YR HBRb &b
HEXT SiC JE R M 24T M4 AL 3, K FL 1 2 T 304
AEENTAR L, DA IRSTR SRR R e 1 .

WERA APS HIRVTHT SiC B &R 3L 1,
FE A5 1 Y b, Si, 04 83 AR F Si k06 [ F 7K H bk
BHEAERAR . HpgEa 2 mRESE0N 90%H Si
Hr A5 573 0N 10%0 YboSi,07 ¥y AR i, i Bk

BE T 2R HH T R iR G

R %4 L FE K 55 [F PRAXAIR TAFA A ]
A2 [#) Praxair3710 45 8 7 HHR R4 S i1 ABB A
FJAE PR 2400M AU T REATUIRR, DA IR IR /= 19 35
SIMEFIE G, BASEHNE 1.

*1 EBFHRIZSH

Table 1 Plasma spraying process parameters

Power feeding Spray

Coating  Voltage/V  Current/A . .
Rate/ r/min distance/mm
Surface 45 850 2.0 110
coating
Bonding 39 790 0.9 110
coating

1.2 HokRmaE

KA ERFECRERGRA A AT
LZSHAPE-2000 = Ly % Bz # 30 T hn T R 4e
APS MR YODS 2R g it ot #ok
BN 355 nm, Bk EREN 15 ps, MikihE A
9300 kHz, EXRFEEZRN 50%, L HERSN
T #(5~20 W)FI 0 T34 2% (100~300 mm/s)3R 73 T
L1. L2, L3 f1 L4 3t 4 FiZEilke . BfA T 25
B 2.

R2 REUMSY

Table 2 Parameters of coating modification

Coating Power/W Scanning speed/(mm's™)
L1 6 100
L2 6 300
L3 12 300
L4 12 100

FEROCAR B RE T, FEALEDE T =4Ezh T 6B
b, AR G RO R AERE i R I 2 MR B ik
PSR AORAIUA A R AR, DL
REm AR A5, Wl 1 Pros. dPR R IE
ANERI A AR DL R T AR AR

Scanning
direction

laser

APS YbDS

B BotaRim e s

Fig. 1 Schematic diagram of laser surface modification principle
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1.3 CMAS [Zifseig

K R HNER 4 CMAS BRI &R R I
IS EREE T 200 SR RIAT I SR, R 3 2 H &
WS B, KD ERMGER RS A IRAF
A=) DECOPBM-2L 73047 2 SRER BE LA B VR &
AR, TR CEEAE AN, AR ERAE Dyt
PEAN IR - S B I EE R 1.0 1.5, BRELHEE A 50 1,
FREEZHN 35 r/min, BRESET (] 6 ho BREESERUS,
HIHREYE TR DT 5h, FEERA 2 mm
WHET 7 SN L SR . AR5, BRIREG S
M RBENR B, TSRy dAiRs
1300 C, FFOREF 6 h LAY R A5 fasl. Wi )5,
BP A 3845 CMAS SRBE &M Ko SR R IEEZR BRE
AR AF AT FW100 sl il L Bk b %
MERIEAT R EALBE, R RER IR] A 3~4 min, FIF] 100
H (£ 150um) 1 200 H (£ 75 wm) 1hR 457 572 60 i
JEHIR R, EECKIAEAT 100 HS 200 HZHH
CMAS # AR BAT 5

£3 CMAS ERIELL
Table 3 Raw material ratio of CMAS

Component Mole fraction/% Mass ratio (g/100 g)
CaO 33 33.17
MgO 9 6.46
AL Os 13 11.90
SiO, 45 48.47

NETE CMAS R I il B AT R, B 5k
CMAS ByK 5 LR MRE, TR TR B4
WA TR, Bl 5 AT TR AL 2R, DL O/ CMAS
TERFER T IR E S S E, BAEHIRERN
5 mg/em?. WRWETERSE, WIAFEE T A IR
FARA PR AT A KSL—1700X &k (1350°C)
o, IR B SRR TR A 104 604 120 he 7EIA ]
T R TS, ARG R, A BT AS [F) & ik
I A RHHOM 2546 B B 53 (R 2
1.4 HRifANE

CMAS TE =il B ROV IEm i As, HAER
J2 R THT (1)1 VR 2 2 R T 5 e v e ) SR B TR 3R 2
— OV A T SR _E M T oA R A BR A 7 AR R I
SZ-CAMC33 Hfih F I E A 28 BEAT WL R T O E A
JE R EE A I AR TR IE S, K
BRI E Eo RAMEH EMBIEARS,
SETEAER IR b, e S BER T 1~2 mm &b
DRI TR . FR0m B BLE £ 3k bR,
Ggm LR G, AR S W g2 e

geE TR, MRRHETE SR k. SfF
AN AR AR FAGENESR, 0
/0 3 IR SR Imagel X A A THLE, W
= H A A

1.5 RERIE

K H H A Rigaku A 7 4E 72 ) SmartLab SE X 5
AT H(XRD, X-ray Diffraction)%] i /Z K I TY)
FHAAT, DA HAD AL . FF i AR B 25 44 23
K18 E ZEISS A F] 4721 Sigma 360 34 HL ¥ &
8% (SEM, Scanning Electron Microscopy), 456
AemfEl X BTG EE{(EDS, Energy Dispersive
Spectroscopy)#EAT JG 2 B 73 S 4 A 43 B . EDS Wik
KIS R 15 kV DA o 2k I i e 4 . 38
it HAS Olympus 2 R A7 O S AR e e
MRLA BT AT OLYCIA W& iR = I FLBR 2RI RS B2
(Ra)o XTI 34, 1 S8 FH PRS0 et
REEAT I 7 , K 4 NI U181 R b AN [ Jg e e
PIRE S DIR SE MR BEJE, X IRFEEAT AR ik
BRFTEE KA CAL TR, DAIRASHEMT Bk 50,
DUME AT f5 2L 00 AR S sy i

2 HRE5®

2.1 AFREERMEREMUEHRIE
B 2 N Yb,Si,O7 ¥ K - APS WHR R FE(YDDS i
JZ)F1 #Ab FAFE (Annealed) 1) XRD %

“Yb,Si,0,
— Yh,Si,0, Powder . Y%S;gf
~—YbDS S0,
— Annealed

MWW
I N .

10 20 30 40 50 60
20/(%)

Intensity

B2 Yb,Si,0; MK YbDS iR/ZF#MALFL 1R Z ) XRD i
Fig. 2 XRD patterns of Yb,Si,0; powder, YbDS coating,
annealed coating

B 2 3BT T, WEERA R AR 2 o F APS 15
FIFAREE—3, FEH Yb,81,0; A1 Yb,SiOs FiAHZH
o SR 0 APS BHR S5 , Yb,SiaO, AH I & &I /D,
Yb,SiOs M & EIZ . X —I G AFE T iRt 2
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HHBURLTE Sl T A AL S PR A EI R 7EmE R &
AR TR Y0oSi,07 KAE T 4 fREREEAS, AR T
Yb,Si0s. Yb,Si,O7 fEMHR AT ST fEH, &k
A SR Si0, #EK, FEUZ R it HIE
Yb/Si LA @R, FEA T AR Yb,SiOs. Ith4h,
APS BRI 218 H R Re B4 ik, FAETCE
TEARPY, FEaR A 2R, XS TE E FAR AT e
HEARZS 1) Yb,SiOs AH,  ATTE—2 340 1 iZ A0
QE[ZI—M]O

B 3 AR R . BHRRE R A SEM
BH. BAREA ROV, XA T &R
SO ERI B RAL IR =T = QU 1 N VA ol Fl e R
32 um, FifRVEHELE 25~40 pum. 352 F M A AN gL
FIVFZ RS YboSi0; Biki®). 781k ZE R
S, BTG ET5% 75 Yb.Sho, HiK,

AR B D B IR AR AT TR K Al B o,
DRI AR IRIA A Si AH, K AR TR, Yb,Si,07.
1 )2 32 22 Yb,SirO7 K ARSI KA % 3 T IHR(APS)
TZUIRIERG SR, MK 3¢ AT, IREHAFAAER
IR L RPR DX I AS EE 3 A0 o PR 8 X A 32 R
Yb,Si,0; A, i XN Yb,SiOs #1P, i Fl
%Y XRD A2, FEART RS 7
I AR P R R AE IR AR, RIS Y0,S1i,04 £ 5
WA N R A R EBOY G E T AH, T AR
Yb,SiOs, HARMFREAENHRIRIZN XRD 4580k
CULEH . 8 Image J G TR IR 2 IR AT
W, WS AME, BCFME, EEEZN 298 um,
GEE )RR LN S6pm. ERTEOE IR A BB H
HEAT RS BEFIFLBR 2 R &, 49 202 A RS FE 2R
3.71 um, FLBRZEZIHN 4.87%.

56 pnt

{c) Cross sections of the coating

K3 YbDS WHRky AR IRJE R A O 3

Fig. 3 Microscopic morphology of YbDS powders, coating surfaces and cross sections

2.2 HRREAIEX R R M SR RN
4 NEOEAL R YDDS iR)Z R TH AOW SR
Bl B 4 AL, BOEAER R MGE TIRIERN
WM EER . RZDER) YbDS i3 2 £ M AAAE KRR
T3 R RN S B R AR TR, BRI
FHRS , HUREFE M EAE 28 3.71 pm.o 7EL 0 FP#EE
Bk AL S, IRERIA I T 5 E G S5 Pk

HBEE AR TR RR A, AR A RO 78 7375 i - i
TR HepA b, AT Rk S T ek P
SR JEIRERIHRS R 4 i, HE 4 7]
H, HEMGEML, L1, L2, L3, L4 BEMH
BERE X BIFAR T 39.8%- 51.0%-. 44.0%. 42.9%.
L2 HIRERE B, A 1.82 pm, HURE L A FEARAE BY
T/ CMAS 4 Sh7E il IR B N R .
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Lo Groove - ¢

(c)L3

(b)L2

. Groave:

(d) L4

K4 BOLARRE KR MR

Fig. 4 Surface microstructure images of laser-treated coating

F4 RBEFREEKEER,)
Table 4 Surface roughness (R,) of modified coating

Ry/pm
Coating
1 2 3 4 5 Mean
L1 2.20 1.97 2.08 2.15 2.73 2.23
L2 1.77 2.03 1.83 1.58 1.89 1.82
L3 2.01 2.23 1.91 1.86 2.41 2.08
L4 2.25 2.35 1.99 2.08 1.91 2.12

YbDS 3.46 391 4.02 3.62 3.36 3.71

Bl 4a FE 4b 53 700 B TR0 Dh #4644+ 4b
AR L1 IRJEM L2 IR )2 R IS, I
RBRMAFAE R E LR SRS, HEW K ak
B LLR 2 2% 1) fEPuso -
BERDIAES, Yb,Si,07 Rk K AE A AE A ) Yb2SiOs,
it PR 225 4] A T 5| R R A AR AR AR AE R 30 X 4 A 7
J15EH, ININFESFRLG=4E; 2) ERld R REH
JE A 1) FL R B AR AR 7 PR R R TRV A R
, PAEREEKES, SBN%ET . RN ET
P, SRR T R FLIR B AR R k.
4c 5B 4d WEIR T EEOG D244 N b B3 21
L3 JRJZH L4 iR )2 R MO E S AT 2
AhEE, WRIERE O B, BRI, £
B OB S N A Bl T S 3 7 43 B 0 AL TR JE
7B, EBOC TR BARE, REAR AR 4, ik

WA S B A, R 7E LR A SRR AN ik
H, EAHIE R T LI . MR &4 T,
JERLE R R, JLT e e EE T RERLK
UKL o 1 Th 2R A0 s ath i3 5w, A N AR AR
AR, ARTFARAHH. FHE, @R NRsEs:
IRV BE G, LB A SRt A R BT (R I& H, AT 8
T FLIARR Y,

SR, DR AR IE 2515 5 3R TH T TR
VAR S5 . 455 SCHR[3STH SO I e v e i 2
(TBO)R LSRR FL 85 T Jn,  RVA R 451 4
Perm R MARE L, BN Eh 75 T A R B 1), )
SHIRZMIM R hEE . BhAh, MR 2
SRR Z IR )13, BN S0 A= s,

ST I 2 (1 25 4 e R

B 5 RBOE S YODS 2 Ak B S R
Fro SARMFRRESAEL, WOEE X ER R T
— RIS H B PR e =, FLIR SR B3 b,
e WO A BRAE 2 3 M s o 2 2R TR 1 e 38 EE A AR
THCEE [ A T A RAFIRCR . SR, TERAGZ Py ATt
B — 8 NE M T RS Jey iR LI, For= A 2
VAR T A b B AR B B )BT AR 52 0 R 2
FEEA FE RN RH A ) T s K B FAR J T ER HR  ARARE )
UKB) T 1 45 R iR B 7 v JfE 1 B e R R R B AL,
BotS I AR ORI R  —

5a 5 5b NKIRBOLAAIFL B E
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L2 WESE) PR REEINES .. &R ER,
2 RS TERALE 5 BRI I AL FLIA, (H
RGBT FHRL, v EKRE A A B T4
IR L. Hd, L1 RZERLZEE RN
17 pm, L2 WRZEMMLZZN 10 um, L1 HRZEFLIR
REFT L2 ®E, E2mT YbDS iR)Z.

Bl 5c S5 5d AT R DI EREOCA I 2 H(L3
WIEA L4 IR)2) NS IR ZM#EI S . HE Sc 5

17 pm

(a) L1

K 5d RO, X 2 A MERRIA BN e B, SR
HEW R, RI RIFECEACR . L3 IRI= 1
FALZIE RN 34 ym, L4 (&2 KR 2 R FEA 2
40 pm, P83 m TR R R, AR SR
AR JZ I S DAy AT WA gL, B EGE I
[ 7 1) BT 5 VR R SR IR R N, R
REEBOLM AR IERIFEIN, W5 F BRI
pARR=AIES 3 AP NG

10 pm

(by L2

(¢)L3

(@14

K5 WO HR R M oW S A

Fig. 5 Cross-sectional microstructures of laser-treated coating

R JEIRIEFLBR R IR 5 . BotrE
WET, =R L3 RZEM L4 RZRBLT
LI IREM L2 2. XEEAESIET, M2
(1 )5 B B R R TR T2 R RAL =, T 2 2 PRI
TIRERBAILE R, L1 RZERILBEFEET YbDS
W2, MR & APS Wi FE o= AR I SR i
Z. R L3 WRIZM L4 B2 LB R BAR, (5 H A
2R E R S S G AW L1 W2 L2 R
Zo CRARMSHE LI 5, Bt EETE
TS R TH REL RS S8 R AROW 65 B 77 THI A6 o 35 TR 8UR
F e} 7E ¥ J2 2R T B0 P 5 s W ¥ 20 1k s T B B %
Tt Hrh L2 IRZSHON iS22 8L
Bk S R E O T R IR . XIRER
MHREATE LR, it SRR E B, KNI
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Table 5 Porosity of the coating
Porosity/%

Coating
1 2 3 Mean
L1 5.24 5.43 4.97 5.22
L2 4.42 4.01 433 4.25
L3 3.42 3.71 3.69 3.61
L4 3.86 3.77 3.72 3.78
YbDS 4.87 5.01 4.93 4.94
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Fig. 6 XRD pattern of L2 coating
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Fig. 7 Surface microstructure of YbDS coating after CMAS corrosion at 1350 “C for different durations
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Table 6 Elemental compositions of the points in Fig. 7
Mole fraction/%

Point
Ca Yb Si Al Mg (6]
A 4.61 19.29 14.91 0.67 60.52
B 9.43 1.51 19.29 6.93 3.64 59.20
C 5.07 21.81 16.89 0.91 55.33
D 12.48 1.41 18.20 8.56 438 54.97
E 4.57 20.55 16.45 0.85 57.57
F 7.03 0.66 17.89 10.69 3.24 60.94
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Fig. 8 XRD patterns of YbDS coatings after CMAS corrosion
at 1350 C for different durations
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Fig. 11  Surface microstructure of L2 coating after CMAS corrosion at 1350 ‘C for different durations
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Extended Abstract

Introduction With the continuous pursuit of higher efficiency and larger thrust-to-weight ratio in aero-gas-turbine engines, the
turbine inlet temperature has already exceeded 1300 “C, imposing increasingly stringent requirements on the thermal resistance and
protective capability of hot-section structural materials. Environmental barrier coatings (EBCs) have become a crucial technology to
ensure efficient and reliable service of ceramic matrix composite (CMC) turbine components under such extreme working conditions.
However, the service environment of EBCs is exceptionally complex. Coatings are continuously exposed to corrosive gaseous species
within combustion products, among which the ingression and reaction of molten calcium—magnesium—aluminum-silicate (CMAS)
deposits represent one of the most detrimental degradation mechanisms.

To mitigate CMAS-induced deterioration, numerous strategies have been proposed, including compositional modification (doping,
high-entropy ceramics), structural design optimization (multilayer or graded coatings), and surface engineering (laser or ion beam
treatments). Although these approaches can improve corrosion resistance to some extent, most of them inevitably alter the coating
chemistry or structural system, which tends to induce thermal expansion mismatch with the substrate and promotes premature failure
during thermal cycling. Therefore, how to enhance CMAS-corrosion resistance while maintaining thermomechanical compatibility
remains a critical challenge.



55 54 5 4 ) TrEoET & WORRE SN Yb,Si,0, ik J2 it fi tlu 1 56 1) 52 ) + 1395 -

Laser glazing (LG) is a surface-modification technique that locally melts and rapidly solidifies the coating surface to form a dense
glaze layer. It improves surface compactness and seals microdefects without altering the coating composition, thereby presenting a
promising method for improving CMAS-corrosion resistance. In this work, laser glazing is introduced to enhance the
CMAS-resistance of EBCs, and the CMAS-corrosion behavior together with the underlying improvement mechanisms are
systematically investigated.

Methods SiC ceramic substrates were purchased from Fuzhou Pengkun Optoelectronics Co., Ltd. The samples were cylindrical
(diameter 25.4 mm, thickness 3 mm) and mechanically grit-blasted prior to coating deposition. Yb,SioO7/Si (YbDS) EBCs were
deposited on the substrates by atmospheric plasma spraying (APS). Commercial YbySipO7 and Si powders (Shanghai Shuitian
Materials Technology Co., Ltd.) were used, and the bond coat consisted of 90% (in mass fraction) Si and 10% Yb,Si,07.

A picosecond ultraviolet pulsed-laser system was subsequently applied to modify the surface microstructure of APS YbDS coatings.
Four sets of parameters (L1-L4) were obtained by adjusting the laser power (6 W or 20 W) and scanning speed (100-300 mm/s).
CMAS bulk material was synthesized by high-temperature melting. CMAS powder was mixed with ethanol and uniformly brushed
onto the coating surface, followed by drying to achieve a coating mass of 5 mg/cm”. The coated samples were exposed at 1350 C
for 10, 60 h, and 120 h. After corrosion, the evolution of microstructure and phase composition was analyzed to reveal the degradation
behavior.

Results and discussion The APS-prepared YbDS coating exhibited a surface roughness of ~3.7 pm and a porosity of ~4.87%, with
typical APS defects such as pores, unmelted particles, and microcracks. After laser glazing, four modified surfaces were obtained.
Among them, sample L2 demonstrated the most favorable structural morphology and was selected for subsequent corrosion tests. The
L2 coating showed a reduced surface roughness of ~1.824 pm and a homogeneous, dense glaze layer of ~9.6 um thickness. Moreover,
the glazed surface phase completely transformed from Yb,Si,07 to Yb,SiOs.

During CMAS corrosion, the YbDS coating surface was continuously covered by a loose mixture of CayYbg(SiO4)s0, and CMAS
residual glass. In contrast, the laser-modified L2 coating was covered by a compact Ca;Ybg(SiO4)¢O- reaction layer. After corrosion,
both coatings displayed Ca; Ybg(SiO4)60, and secondary Yb,Si,O7 phases; however, their structural evolution differed significantly.
After 120 h of corrosion, the YbDS coating suffered severe structural degradation, including interfacial delamination and partial
spallation in cross-sectional observations. Conversely, the L2 coating maintained structural integrity, and its corrosion depth was
consistently lower under the same conditions.

The improved CMAS resistance of the L2 coating can be attributed to three synergistic mechanisms: Surface densification, Laser
glazing produced a dense, continuous glaze layer that sealed APS-induced pores and cracks, effectively delaying CMAS infiltration
pathways; Protective reaction-layer formation, The Yb,SiOs glaze reacted with CMAS to form a dense Ca;Ybg(SiO4)60; layer,
which further hindered molten-salt penetration ;Enhanced non-wettability, Laser glazing significantly reduced surface roughness and
improved hydrophobicity. As a result, molten CMAS appeared as aggregated hemispherical droplets rather than fully spreading,
making it more easily removed by high-velocity gas flow during service.

Conclusions The findings of this study demonstrate that laser glazing effectively enhances the CMAS-corrosion resistance of YbDS
coatings. The improvement originates from the combined effects of surface densification, pore/crack sealing, phase transformation to
Yb,SiOs, and subsequent formation of a compact Cay Ybg(SiO4)sO; reaction layer during corrosion. Additionally, the smoother and
less wettable glazed surface reduces the adhesion and spreading tendency of CMAS, enabling molten deposits to be removed more
easily under aerodynamic forces. As a result, the degradation rate of the coating is substantially suppressed, delaying the propagation
of corrosion-induced cracks and maintaining structural integrity over prolonged exposure. Moreover, the laser-induced modifications
do not alter the coating architecture or introduce thermal expansion mismatch, making the technique compatible with existing EBC
design frameworks. Overall, laser glazing represents a promising strategy for improving the durability and service lifetime of EBC
systems in next-generation high-temperature aero-engine applications.
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