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AT Z Z AR AR, 5 2HOCEE LS8R
JZ(Co55), 5 SiC, &l JEA 49 2 ( CoSiC) K15 BsC, 11
B SR 2 (CoBsC), 15 2S5 N #HBHX
M 40% ~ 50%, JEHEEALA 3.5 mm, WOGHIH I
M3 kW, FARGEEN 2.5 mm/s . S E N No R
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BG G E R R H THOAF T &4
1R 2 PR AT 145 S AHURE FH Tl U S 4
AN EZE, RS 15 mm X 10 mm X 10 mm; X
SEAT B 0 A A RS2 25 mm % 25 mm x 10
mm, GEIRERMEN; W3 EBHAR B R
~Fo4 30 mm X 6.5 mm X 6.5 mm, FIAEEE, BEHIH
(BEBRZE) N30 mmXx6.5 mm.
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Fig. 1 OM microstructure of laser

clad alloy coating( Co55)
(a) —Coss-section; (b) —Surface
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Fig.2 SEM microstructures of bonding zone

of different laser clad coatings
(a) —Co55; (b) —CoSiC; (¢) —CoB4C
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B3 WOGKHE CoSiC iR IZALEN) SEM TE 3
Fig. 3 SEM morphologies of laser

clad CoSiC coating
(a) —Fine cellular crystal; (b) —Dendrite crystal
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Fig.4 XRD patterns of three laser clad coatings
(a) —Co55; (b) —CoSiC; (¢) —CoB4C

Al L Co55 2 T3 wCo [F¥E4A 2 ( Cr, Fe);
G S WA R, CoSiC IR JE T2t vCo [ % 44 A
Cr,C3, Cry3Cg, CoSiy, Cr3Si K SiaW Z5Ak & 441 ik,
CoBsC ¥R 2 EH i1 vCo [l ¥ A& F Cr7Cs, CrnCs,
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Fig. 5 Relationship between microhardness of

three coatings to depth from coating surfaces
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Fig. 6 Relationship between wear mass loss
of coatings to wear time
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1) WOLKATE CoS5, CoSiC K CoByC ¥4 /2 H 4 &
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¥-Co M( Cr, Fe);C341 %, 1M CoSiC ¥J=H ¥Co, Cry
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Microstructure and wear-resistance of laser clad
Co based alloy coatings with B4C,;, and SiC,

SI Song'hual, HE Yizhu', YUAN Xiao-min', JeHyun Lee®, Mark T. Lusk’
(1. Research Center for Laser Processing, Anhui University of Technology,
Maanshan 243002, China;
2. Department of Materials Science and Engineering, The Changwon National University,
9 Sariunr dong, Changwon 641 ~ 773, South Korea;
3. Division of Engineering, Colorado School of Mine, Golden, CO 80401, USA)

Abstract: The laser surface cladding technique was used to form Cobased alloy coating, 20% SiC, Co-based composite coating ( CoSiC)
and 20% B4C, Co-based composite coating ( CoB4C) on the 16Mn steel substrate by SkW CO, continuous wave laser. Microstructure, phase
constitution, micro-hardness and sliding wear properties of the coatings were studied. The results show that the microstructures of the coatings
are consisted of the cellular eutectic structures of bonding zone and the dendrites of coating zone. The dendrites of CoSiC and CoB4C coatings
are much finer than that of Co55 coating. SiCj, and B4C,, are completely dissolved in Co-based alloy during laser cladding processing, and more
eutectic compounds exist in the CoSiC and CoB4C coatings. Co55 coating is consisted of ¥ Co and ( Cr, Fe);Cs, but CoB4C is consisted of ¥
Co, Cr;C3, CrpCq, Feys(C, B)gand CrB and CoSiC coating is consisted of ¥ Co, Cr;C;, CrpCq, CoSip, Cr3Si and Si;W. Microhardness
and sliding wear resistance of the three coatings are in the order of CoB,C 7 CoSiC ™ Co55 from high to low. The strengthen mechanism of the
coatings is simplify analyzed.

Key words: laser cladding; Cobased alloy coating; B4C; SiC; microstructure; wear resistance
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