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Table 1 Cladding powder and matrix chemical composition (/%)

Cladding powder and matix C Si Mn Cr Mo Ni P S Fe
3Crl4 0.26~0.35 <1.001 <1.00 12.00~14.00 - 10.3  =<0.035 <0.030  Bal.
0.3C-18Cr alloy powder 0.21 1.12 0.15 18.66 0.12  2.16 - - Bal.
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Table 2 Laser cladding process parameters

Laser power/W Scanning speed/mm-s™

Powder feed rate/g-min’

Protective gas flow/L-min’’

1600 6 21 2
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Fig.1 XRD patterns of sample clad layers with different Y,O; contents: (a) main diffraction peaks; (b) locally enlarged images from

36°~52°; (c) locally enlarged images from 28°~40°
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Fig.2 OM images of cladding layer with different contents of Y,0j3: (a) 0%, (b) 1%, (c) 2%, (d) 3%, and (e) 5%

Y20 Ja il A R A2, b — b b W o,
OB RHLAKAR L T4 0, ke shil gdlith, J7in)
PEVRSS, AR /N 95~120 pm. & 2d. 2e 232N
3%~ 5% [ Y205 G AU, fE 7 2 s S
PR K R i, 5 AR Y,05 A B — A kL, K
BRI/, B AN 2% Y,05 IRFEA FTis b,
FEIR oL RO B B R, 383 120~130 pme. £ BT
&, 15 03C-18Cr &M AT IA Y055, UEEA
HIE 2%, 15 2 A U — KR B k> HOR
SN, IREBORR RST R TIR 28 Y05 IS Nk
o 2%, OB ECE T BN, A AR H A X
AT Y05 AR /N BB SORAL, IR i RS B AR
s 2%Y,05 WFF— IRKE S EcE R b W LA A
Y205 I AT AR R W12 B R AR 1 AE B R TE A%, #1EB5
FOAR B0, Y05 EMOG A A 72 b i T s B BOG
FCP IR A 77 Y, YA SR A v R ARG
BT R AT, DA AR B A 1R B kol
A RE, AR B IR i 1) 22 R, T Il R RS9,
A TR EEORC /DS 5 S 4 o0 S0 AR S ot 4 T IR i K
AT PUE S VAR

K3 RIS E Y,0; I8 2T a4
SEM Mo RILAMIN Y,05 I, W58 = 2
PR 54 R 010 2k 28 A4+ il S 20 AT 0 B DL AR A D
BOGHRE F ZAH R+ 5 A S IR (8 3b B
R), ERNIEAETR 0.5~1 um (K BOFLIRE, U5

oA I RO IE R e R H % %2, H Image J
AT GEvt R I DU AR H R Ly 1 8 2 AR 33.55%,
K3 PR SR Y05 AL, A Y,0; #k
FERS 78 2 B30, BafLEcE 8w, HEE
HLURAE T W BN, BEE NS S KA 2,
R AW D IR R, A DL A R R A Ik
b XA XRD AP RAEEWG, WA & Y,0;
S BRAE o AH IR I FE RGO, D ARk 3R A48
o FH L AH T ROAR S BRI TR, S R AR K. Bl
H Y203 SR, BRI RS R b At
WA AR 24 Y0, TR 3%, R4
L [ICHAH AL B 2

K4 2N 3 H 0%, 1%, 5% Y,0; ik FE
WA JZ S AL By C ARSI . i fe i I nr
mm At b DU i R AR AL ) 22 A Cry Fel C G
FENE, NE Cr A Sl 7 b vk 5] 4,
BEAE Y,0; S mMssin, &AwkESE i, (Cr, Fe)/C
MIEREAT, W 4 PR, 0%, 1% 5% Y05 ik Ff(Cr,
Fe)/C {5 M>;Ce. M5C. M5Cs I¥I(Cr, Fe)/C [ AH
. B, BEFE Y,0; SR, 0%, 1% 5% Y,0;
IRFE S BRI IKR MasCon MGC MC5 L,
50 Y0 RSN 1% 5% E 2 P4 Y.
O JLEN EDS MK . MWK 5a. 5b K8, Y. O JC
RABEEAL P A5, REIREH KR Y. O
TLEREE.



© 3646

My @A RS TR

48 3%

ainite 724

7724

K3 ANFEE Y05 U I 48 2 SEM Y
Fig.3 SEM images of cladding layer with different contents of Y,Os: (a, b) 0%, (¢) 1%, (d) 2%, (e) 3%, and (f) 5%
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Table 3 Bainite volume fraction in cladding layers with
different contents of Y,O3; samples
Y,0; content, /% 0 1 2 3 5
Volume fraction/%  33.55 11.53 7.94 496 4.40
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Fig.4 Micro-zone EDS spectra in the middle of cladding layer in Fig.3: (a) A zone, (b) B zone, and (c) C zone
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Fig.5 EDS mapping of Y and O elements in the middle of the cladding layer when adding 1% Y,Os3 (a) and 5% Y»Os (b)
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Table 4 Local area (Cr,Fe)/C value of cladding layer with
different contents of Y,03

Y,0; content, /% 0

(Cr, Fe)/C 3.8 3.2 2.6
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Fig.6 Microstructures of heat affected zone with different contents of Y,0s: (a, b) 0%, (c, d) 1%, (e, f) 2%, (g, h) 3%, and (i, j) 5%
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Fig.7 Microhardness distribution of cladding layer
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Influence of Y,0O3 Content on Microstructure and Properties of Laser Cladding
0.3C-18Cr Alloy Coating

Guo Tiemingl, Pu Yabo', Zhang Ruihua?, Li Zilin?, Li Qiang1
(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,

Lanzhou University of Technology, Lanzhou 730050, China)

(2. Hardware Knife Cut Industrial Technology Research Institute Yangjiang, Yangjiang 529533, China)

Abstract: 0.3C18Cr composite coatings were prepared with different Y,O; contents on 3Crl4 stainless steel substrate by laser cladding.
The effects of different Y»Os3 contents on the microstructure, phase composition and hardness of the cladding layer were studied by
metallographic microscope (OM), scanning electron microscope (SEM), X-ray diffraction (XRD) and microhardness tester. The results
show that there are many pores in the cladding layer without Y,O; addition, and the microstructure of the cladding layer consists of
intragranular ferrite, bainite distributed on grain boundary and a small amount of martensite; After Y,Os addition, the dendrite length of
the cladding layer decreases and the number decreases, the dendrite tip is passivated and radially roughened, the length to diameter ratio
decreases, meanwhile the pores of the cladding layer decrease, and the cladding layer is purified. The microstructure of the cladding layer
is composed of lath martensite and a small amount of bainite in the grain boundary. With the increase of Y»Os, the lath martensite is
slightly coarsened, the number of bainite decreases obviously, the carbon concentration of bainite carbide increases, and the type of
lamellar carbides transforms from low carbon carbide to high carbon carbide. After Y,O; addition, the microhardness of the clad layer is
significantly improved; When 2wt% Y,0j; is added, the hardening effect of the cladding layer comes up to the best; the hardness is 1600
MPa higher than that of the cladding layer without Y,Os.
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