Wit @A RS TR

DOIL: https://doi.org/10.12442/j.issn.1002-185X.20250356.

Y203 iR ANEXT 17-4PH $XZRMH Stellite 6+Y203 1A
BRELA SRR M

HPE 12, RRE 12,

%Bi%‘l‘l*v jﬁfgﬁ37 ﬂ??&%% fi‘ig;ﬁj‘3

CLIEPRAT AR KL TR B, 307 JLFA 110136)
Q. RAT AR R BRI S EH A E A S =, 10T JEFH 110136)
G EFBFEEBEILE AL AL, 1T JEFH 110169)
4T MDA FEERFSERE, T 4R I 5114000

# OE ACET A Y205 TR BIE wi%. 0.3 wi%. 0.6 wt% 1 0.9 wt%)dil 4% 7 i B i E hhiAS JE Stellite 6 &4x. WFFT Y205
TRIMENHAE Stellite 6 WRFERIHONA LR . BAERE L i8S 851 5T 6 M RE A S M R . 45 SRR Y05 VR INASE &R 2540 £
FEH IR 0 A8 B /IN S5 5 B S 3, RN 0.6 wi% Y205 [R5 SR RSO 160.8 um, 5oRIEIN Y203 MRFEAELL, &
KRR T 66.3%. M4k, Y205 Bikid s/ BUAE Stellite 6 & & RERIA S IAI X I8, R RBRATE R — BR T2, ¥
AV BT (K38 B AT R T 9 5. 0.6 wi% Y203 TR N L 5ot e 1 S At B2 £, T~ 380 L AORE 32 Oy 532 HV, FR HLE T Y203
S 2 TE 0 b R ST AN BE B 0, R LR T A A O T BE AR AN S A B 1, 5 RSN Y205 HRARAR b, S AR P B K
22.6%, BEIRERKIEIE 72.2%, RHEARRIRE T 25.6%, JEMHRRERKREIET 39.8%.

XKHER:  Stellite 6; WOBIAE; Rmmsaik; SRtk
PEESES: TG??? XEARINAD: A

XEHS: 1002-185X(2017)02-0222-0?

BRAECHL FE K S A = R 2 g AT, BT
FER . RIVE TR, SEUREENI4Es0. Hit,
R TSR PURE R s AR DA & LR
] A48 7 A S5 AE AT« OGS 78 (Laser Cladding, LC)
RS THOLHR RS SHEER RS, HENLE
R BEAE I RS — R M e BEBO IS RIE FAR R, 5
g BT RN IR B T EME, LC #RAFRBE
MEMA R RIE . REREEEED . KA. JRR, &
TE/NCA BBt 4 B AR i, BRIG A T/ N B Sy R 2
e E, )O&E T RMEWMN REBBE S, L
A BB AT (A8 F A7 ),

iR G & RA NI B Wk, S 57 A
el T T R ek, AR B S R rh 3 T 2 RS A
KL, Stellite 6 2 A EEE G S . H, Stellite 6 75 L
MR Tz AR B R TR, s B & B
WpTsE, RO HARAL T m i BRI B, AR AR IR
PR T, R, Stellite 6 fEAR HAS 4 B A 3%
e o 5 = e A% A A oA A 5 M B 4 7 B PO 5 44
i 70 2 COIE B RE A Rkt c5E 1V 22 AT R A R P AR
FHAIE, n%sis, bl o] AR Ak S, #4015
NWHFE T 3 I L S8 A T AR A P AR A 5 5 <6 1R ) 21
e, X FRARE A ST s MROB I T RN
Y03 AI ik Stellite 6 #4578 = sk R 404k, BEICEE )=
REY REFIFRTHEE E PRI T ERE: BRAUO%E A

EEWME: |7 RYEL YU RTRIBHE ,

I I AR AR R AR BT AR R SRS 4
(TN B ol s Yeonjul! V458 NWF 78 R IAE B0 & & 0 Rl
Inws LA AT BE M A SR RT, P G SR
TR NGFFE T IER T Y. La TR INAT LR
TX31 A4 1 FE P 28 FE 19 0 O 85 T RE 775 Suhl315E A
WEFE T 90K Y205 BRI (0 wt% 0.6 W%l 1.5 wt%) Rt
HiEe &4 Stellite 6 FI2M, (HAZHOK R HIIERA A
ARG

AR AT B AR 25 1 =Fh A 7] 5T &4 £
Y20s+Stellite 6 &5 2 &8 K, KHBOGIHEE L ALE
17-4PH F:MR H 147 1 Stellite 6 F1 Stellite 64+x wt%Y203
DURAS RS W O H R AR AR,
Y205 [ 57 253 Bkt Stellite 6 636 A 441 205 P BRI F2 MR
UL, ST T Y205 X ERJZ i B 451 i JE3 e 1k e s AL AL 3
1 KM 5R*

SR K 42 8 B B S M BB R KLAE 4 10-100 pm
() Y205 ¥3 A 45-150 um ] Stellite 6 K3 A0 1 Fiw,
Stellite 6 ¥ R U1K 1 Fion. SEESRA F-P4000
BT BIREENL, LAIG/K Z T AR BE B BRON A Jix Stellite
6 ¥ AR Y,05 K3y RHEATIRES

FE IR 2 IO RL) ELBIEE Stellite 6 HH I Y203 ¥ K,
PR ARTBNAT REREBNLIT IR G, ek 2:1,
To7K 2B 0] FRARER B ok R P LR X R AR e . BREE i

(2023B0909020002) , =1t BERA LA RLEE#E)/ T RE — RAL I AT G HAR 535 4%

YEE I MBE, 53, 1972 454, 4, BIZEZ, RFATA IR RS, 107 VEFH 110136, Hiifi: 18540151362, E-mail:1009074102@qq.com


https://doi.org/10.12442/j.issn.1002-185X.202504
https://www.sciencedirect.com/topics/physics-and-astronomy/grain-size
https://www.x-mol.com/paperRedirect/1894936758410895360
https://www.x-mol.com/paperRedirect/1894936758410895360

Wl &R MRS TR

#4400 r/min, EREERSIE] 2 /N, MR A EERLST
HEHLAFNAAE] 80 °C, 1R 2 h, HI&H 4 AR,
FANEEE T Y203 By AR 2= 20 5059018 0 wiYes 0.3 wi%.
0.6 wt%AH1 0.9 wt% 73 HIFE ) 0Y203+ 0.3Y203+ 0.6Y203-
0.9Y20;.

14 (b)

Volume fraction (%)

0 40 60 80 100 120 140 160 180
Powder size (um)

14 (d)

Volume fraction(%)

10 20 30 40 50 60 70 80 90 100

Powder size (jum)
B 1 RANTHY Stellite 6 A1 Y205 By AR KITEZ: (a-b) Stellite 6 F3 K
MR, (e-d) Y205 B KIFER
Fig.1 Morphology of as-received Stellite 6 and Y203 powders:
(a-b) Morphology of Stellite 6 powder; (c-d) Morphology of Y203
powder
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Table 1 Chemical Composition of Stellite 6 (mass fraction,wt%)

Elements Co C Cr Si Ni Mn W Mo Fe
Mass
fraction/% Bal. 1.15 29.00 1.10 3.00 0.5 4.00 1.00 3.00

&2 Stellite 6 HEAEM Y,0; EEMRUFER S (RESE, %)
Table 2 Chemical Composition of Stellite 6 Cobalt-Based Alloy and Y,03 Composite Powder (mass fraction, wt%)

Mass fraction/ wt.%

Samples
Stellite 6 Y203
1# 100 0
2# 99.7 0.3
3# 99.4 0.6
44 99.1 0.9
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Fig.4 Schematic diagram of friction and wear
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Fig.6 X-ray diffraction patterns of samples with different Y203

contents
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Fig .7 Surface microstructures of four samples with different Y203
contents : (a) 0Y203. (b) 0.3Y203. (c) 0.6Y203. (d) 0.9Y203
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Fig. 9 SEM microstructural analysis of four specimens with varying Y203 concentrations : (a) 0Y203. (b) 0.3Y203. (c) 0.6Y203. (d) 0.9Y203
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Fig.10 SEM image and corresponding EDS elemental maps of the coating on Sample 0Y203
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Fig. 11 SEM image and corresponding EDS elemental maps of the coating on Sample 0.3Y>0
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Fig.12 SEM image and corresponding EDS elemental maps of the coating on Sample 0.6Y203
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Fig.13 SEM image and corresponding EDS elemental maps of the coating on Sample 0.9Y203
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Fig.14 Average microhardness of samples with different Y203
contents
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Fig.15 Specific wear rate and microhardness of the sample surfaces: (a) Average wear rate (k, 10 “mm? /(N-m)), (b) Cross-sectional profile

curves of the worn tracks.
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Fig.16 SEM images of the worn tracks: (a) 0Y20s3. (b) 0.3Y203. (c) 0.6Y20s3. (d) 0.9Y203
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Fig. 19. Polarization curves and fitting parameters of experimental steel in 3.5% NaCl solution: (a) Polarization curves, (b) Corrosion potential and
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Figure.22 Schematic illustration of grain structure control induced by Y203 particle entrapment: (a) Particles entrapped by Marangoni convection,

(b) Particle layer acting as a solute diffusion barrier,(c) Excessive Y203 particles agglomerate.
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The Effect of Y203 Content on the Microstructure and Properties of Stellite 6
+Y,0; Laser Cladding Layers on the Surface of 17-4PH Steel
Shang Xiaofeng '?, Zhu Qingyong > , Jia Ye***, He Chen?, Zhao Yuhui?®, Zhao Jibin?
(1.School of Mechanical and Electrical Engineeing,Shenyang Aerospace University, Shenyang 110136, Liaoning, China)

(2.Key Laboratory of Rapid Development & Manufacturing Technology for Aircraft, Shenyang 110136, Liaoning, China)
(3.Shenyang Institute of Automation,Chinese Academy of Sciences, Shenyang 110169, Liaoning, China)
(4.Guangzhou Institute of Industrial Intelligence, Guangzhou 511400,Guangdong, China)

Abstract: In this study, wear-resistant and corrosion-resistant cobalt-based Stellite 6 alloys were prepared by varying the Y203 content (0 wt%, 0.3
wt%, 0.6 wt%, and 0.9 wt%). The effects of Y203 addition on the microstructure, microhardness, wear resistance, and corrosion resistance of the
laser-cladded Stellite 6 samples were investigated. The results indicate that the addition of Y203 changes the grain structure from coarse columnar
grains to fine, uniform equiaxed grains. The sample with 0.6 wt% of Y20s exhibits an average grain size of 160.8 pm, representing a maximum
grain refinement of 66.3% compared to the sample without of Y.0; addition.Furthermore,of Y2Os particles are mainly dispersed in the
interdendritic regions of the Stellite 6 alloy samples, forming a particle layer in front of the dendrite grains, which inhibits grain movement and
solute atom diffusion.The sample with 0.6 wt% of Y203 addition shows the highest microhardness, with an average value of 532 HV. Due to the
smallest grain size and spacing between of Y203 particles, it also demonstrates the best wear and corrosion resistance performance. Compared to
the sample without of Y2Os addition, the maximum microhardness increases by 22.6%, the wear rate decreases by up to 72.2%, the corrosion
potential increases by up to 25.6%, and the corrosion current density decreases by up to 39.8%.

Key words: Stellite 6; laser cladding; surface strengthening; grain refinement
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