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Effect of Cr;C, Particles on Microstructure and Corrosion-Wear
Resistance of Laser Cladding Co-based Alloy Coating

He Yi-zhu, SI Song-hua, XU Kun, YUAN Xiao-min
(School of Material Science and Engineering , Anhui University of Technology, Maanshan, Anhui 243002, China)

Abstract Laser cladding Co-based alloy coating (Co60) and Co-based alloy composite coating with 25 (mass) %
Cr; C, particles (Cr;C;/Co) on low carbon steel substrate were obtained by 5-kW CO, continuous wave laser.
Effects of Cr; C, particles on microstructure, micro hardness and corrosion-wear resistance of Co-based alloy coating
were discussed. The results showed that the good laser cladding coatings were obtained in the test conditions. The
Co60 coating is consisted of many ¥-Co dendritic solid solution and eutectic structure (y-Co and (Cr, Fe);C;)
between the dendrites. The Cr; C;/Co coating is consisted of undissolved Cr; C; particles, many different shape rich-
chromium carbides (M;C; ,My;Cs) and very finer dendrite and eutectic structure between the carbides. Addition of
Cr; C, particles alters the solidification characteristic of the laser cladding coating Co60, transforming the hypo-
eutectic crystal mode of Co60 to hyper-eutectic crystal mode of Cr;C,/Co. Cr;C, particles play a role of non-
spontaneity nucleation, and many rich-chromium carbides are formed around Cr;C; particles, fining the dendrite
structure. Micro-hardness and corrosion-wear resistance in different corrosion media of the Cr;C;/Co coatings are
obviously higher than those of Co60 coatings.
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Fig.1 Schematic diagram of home-made wear tester
1: motor; 2:; transmission shaft; 3: spindle; 4: rotate
crossbeam; 5: vertical arm; 6: poise; 7: materials tray; 8:

clamping apparatus; 9: mixture; 10; wear sample
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Fig. 2 Microstructure of laser cladding Co60 coating
(a) OM; (b) SEM
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Table 1 EDS of the microzone of Cr;C,/Co coating (wt.-%)

C Mo Cr Fe Co
20. 65 — 79. 35 - —
29.23 1.45 57.11 6.48 5.72
26. 89 1.51 59.41 7.15 5.05

5.37 3.96 25.76 15. 40 49.51
13.39 3.58 29. 40 12,51 41.12
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Fig. 3 Microstructure of laser cladding Cr; C; /Co coating
(a) total of the coating; (b) near bonding zone;

(¢) intermediate zone; (d) upper zone
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Fig.4 XRD spectra of the laser clad coatings
(a) Co60; (b) Cr3C,/Co
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Fig. 5 Micro hardness distribution of two coatings
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Fig. 6 Corrosion wear resistance of the coatings

ALY B 22 VE AR R B, T Cr,C,/Co IR JE LA K
BIARIE CryC, A EE E BB B A 58 19 M, C, B4 F0
M, Cs BB A LA B I 8] AE 5 40 25 1) i B 3t i 4
LUH R, HALY LA Cr,Co R %0 B SR B 1L
RFT R TIREHAZE WSS 1. A RES
TE HOR Bk Ak 49 488 1% 78 40 /0 9 3t S iR, TR R
iR s T HIUERE . B B TF CrC,/Co IR
JE L Cob0 A [EE A B 1Y Cr & , 15 it 1k 14 BB 4@
= B It Cr,C,/Co ¥ JZE B Tt Ji§ 1l B5 B ¥ Be 8 T
Cob0 % 2.

4 75 %

TEAS 3 2% 1F T AT 45 20 45 B & KL 4F 9 Co60
K Cr;C,/Co )z, Cob0 IRZHAFEHREY A
Bodh v [ R LR B3R ALy 5 (Cr, Fe), G
W Cr Co /Co B HR EE i RIF Cr, G UKL,
KEFRFIBAREE Cr A4y K H 18 5936 5 48/
OB dh B HC 3 e R A B, EE A WA A y-Co,
Cr;Cy,CrpsCs MR Crs Co o WINAY Cr, G, BT
Cob60 % JZ FYBE [ 451, ff Co60 W JZ B 3L R 45 &
RN Cr; G, /Co WER T ILMEE R TTR. K
# Cr.C, BB TR AR ELRABRLRT
REFFRMBREE Cr 8, H AL T 8HZ B
HA ., Cr,C./Co IR JZ i A JE LA K 7E K R g ok
v B HR G TR JER B 45 BE HL Co60 ¥R 2 AR BA 2 2
o

s £ X #

1 Si Songhua, Yuan Xiaomin, He Yizhu et al.. Microstructures
and properties of laser clad Ni-based metal-ceramics layers [J].
Chinese J. Lasers, 2002, A29(8):759~762
Wiva 4, R M EAE 45 . WOLK B A SR KW Z 4l
LPEREBFSE[T]. + BBk, 2002, A29(8)759~762

2 Chen Changjun, Wang Dongsheng, Wang Maocai. Laser multi-
layer cladding on ZM6 magnesium base alloy [J]. Chin. Opt.



1148 2l B

b4

P 1%

Lett. , 2003, 1(3):160~161

J. Przylowicz, J. Kusinski. Laser cladding and errosive wear of
Co-Mo-Cr coating [J]. Surface and Coatings Technology,
2000, 125.:13~18

Zhang Song, Zhang Chunhua, Sun Taili & al.. Study on
microstructure and resistance of laser cladding Co-based alloy
[J]. Chinese J. Lasers, 2001, A28(9) :860~864

i IKEE DB F BB ES RS SHRARHIE
phEAECT]. F Bk, 2001, A28(9):860~864

Chen Chuanzhong, Yu Huijun, Hou Yong e al..
cladding WC/Co metal ceramics on 45 steel [J]. Journal of
Ceramics, 1998, 19(3) :137~143

Mife b, FRA B F 4. 45 WRHEBOLHE WC/Co &R M
B[] ME$M/, 1998, 19(3):137~143

J. Mateos, J. M. Cuetos, R. Vijande et al.. Tribological
behavior of plasma- sprayed WC coatings with and without laser
remelting [J]. Wear, 2000, 239.274~281

Li Yuhong, Zhang Siyu, Zheng Kequan. B4C-TiN-Co surface
microstructure and performance of Az steel by laser cladding at
different scanning speed [J]. Laser Technology, 1999, 23(2):
126~128

FRLALKEE, L. AREMBEET Az WK B.C-TiN-
Co BB AMMRRMBIZ[T]. HARK, 1999, 23(2):126~
128

Laser

8

10

11

12

Si Songhua, He Yizhu, Yuan Xiaomin et al.. Microstructure
and wear-resistance of laser clad Co-based alloy coating with
BsCp, SiCp [J]. The Chinese J. Nonferrous Metals, 2003, 13
(2):454~459

Wikh 4, R T E A %, WORBE S B.Cp, SICh H A&
REMHRSWEMHERT]. FEAFELKFR, 2003, 13(2):
454~458

Da-wei Zhang, T. C. Lei. The microstructure and erosive-
corrosive wear performance of laser-clad Ni-Cr;C,; composite
coating [J]. Wear, 2003, 255:129~133

Z. Dawei, T. Li, T. C. Lei. Laser cladding of Ni-Cr;C;/(Ni
+ Cr) composite coating [ J].
Technology, 1998, 110:81~85

J. Mateos, J. M. Cuetos, R. Vijande e al.. Tribological
properties of plasma sprayed and laser remelted 75/25 Cr3C;/
NiCr coatings [ J]. Tribology International, 2001, 34345~
351

Zhang Dawei, Lei Tingquan, Li Fujun e al.. Microstructure

Sur face and Coatings

and hardness of laser-clad Ni-+ Cr;C; composite coating with
single and overlapping clad tracks [ J]. Transactions of
Materials and Heat Treatment, 2001, 22(3) :23~27

KR, FEALFERE F. WOLBRESZHEBE Ni+CrC,
HAWBNHRARERELT]. AH #4228, 2001, 32(3):23
~27

Ne Ve Ve Ve Ve e Ve Ve Ve Ve D Ve e Ve Ve Ve e e e e e e e e e e Ne e e e e e e Ne e e e Se e Ne N e Se NN e Ne e e

(E#EHw)

7. 8% EEEIER, KANES, RoF—MH 8cm X 10em PA K, K &H 5, LS8 MK~ 0. 25~0. 5mm, 4
KA 1/2, B P EA ML W0 R B 4% AR IR 0 AR ARl R TR R S IR BOR XS L W, R i i . 9
HHEA=Z4R, BRXF BERREAPREINR BB REA—ERAXX,

8. &M NLTI AR HRY AL RIBEEF DS AET ERITHISCHK. 45 4% SCHUNEAF A B A SO B
WAL HES ) . 275 SO SR SCRR o 3830, 38 FAZESCRIR - 30 JR SCRR o JHC At SO L 3 38 B 38 3C . 7E 3% SCHR B a3 A S 9 . o
J&2% B 3C, WA (in Japanese) » 40 JR SCHR 4 A 30, U 4 H o SRR BE B9 3 S0 3T, 4 4% SCHR B I A AR )L 40T

EEIM] AR XD ME[RI—FF (Z8). B L. A (LFED B R  HRE . AR, 1R TG

WAL —E (Z2). w3 B L] R4, B RE .5 G R 1L TS ;

ERPI—%R M EE. LHBEP]. L EH L FIXEF I TF S, B A

XE[CI—EH (Z2). WX BLC. 4 & B SCEA U HARE 4F. B IR TR .

FHHIE X H A ES RIERBCRERKE) .
9. EERH

WK A HR DL b F S BT B, e WA ML B S R B A 2R RS .

10. R 3% 3 MR P E LU A AR B R 2E B A S SCARRE M 1 3 R AR 2 WSS A T B AR A T R T 4
11 AR SRR —Z T 8 OB G & R B XA G 8B 3BT A o A 1 1 2 59 155 F B 22 0 26 03 30 ) 1 A el B

710 fy.

12, A B A G B 22 AR T QBRI VAT 77 808 R FERUE B E 22 AR B TR o — RSO . A AR B 3

BEHA LREEEE EHELE R A TIRES L0,

HAERALEENNMEXUBHHM EERINRE, FF L FHE, ERA-RERE FHU=2FATEZH

W, FEHNEFERREK

FUATIBRE IEERZ ERE T E A TAHEAITEHR.

(i B ) 2 4% 35
2004 4 9 A



