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Abstract Fe-based WC composite coatings are prepared on the surface of A3 steel by laser induction hybrid rapid
cladding (LIHRC).
results show that WC particles are almost dissolved completely and interact with Fe-based alloy, so that MC are
The reason why the microhardness of Fe-based WC composite

Microstructure and microhardness characteristics of the composite coatings are investigated. The

precipitated in the Fe-based interdendrite matrix phase.
coating is relatively low is that WC particles are dissolved completely and the retained austenite is precipitated during

laser induction hybrid rapid cladding.
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Fig. 1 X-ray diffraction of Fe-based WC composite
coating prepared by LIHRC
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Table 1 Chemical composition of the marked location

in Fig. 2 (mass fraction, %)

Composition

Location
Cr Mn Fe Ni w
A 4,80 1.30 0.63 75.04 3.19 15.04
B 3.40 1.14 0.60 35.06 1.20 58.60
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composite coating prepared by LIHRC

4 e
4.1 WC B B A fif 5 1

HWHEE 4 Fr s i) Fe-W-C = 40 A0 & o] 501, 75 i
TR B A R A B rh s N AT RE S KRR
LG 4 I T AT Fey, W, C (M, C) BURR AL 451 .
Babu % 5@ 1 2 J1 2E 5 T OB B Fe 5 WC
WENRER AR e, R FY, WC Fk fE
TEMAS ) Fe B2 5 4 RS 0 il P 8L 2581 W
a8 CAREY B ASIR Fe 246 W MNIE K
Fe-W-C & 4 ¥ - 75 B 5 117 PR 3 6 [ o F2 s P 4
JCR TERI R fiy Fe JEAH %5 i B2 1 B AR 5 350 A
i A 20 R I 5 45 R AR R BT L M C

(Fe, W, C 5 Fe, W, O) B BiRIL W FAI L AHH L,
8

C content /(mass fraction, %)
I I N =

i |
Fe 10 20 30 40 50 60 70 80 90 W
W and Fe content /(mass fraction, %)

Bl 4 Fe-W-C Z HYWBAH T 1552 K
Fig. 4 Liquidus projection of the Fe-W-C ternary

phase diagram

Wb s 2 R A RN TR S B RO RE Wi
FRRREGIN B R b 5 17 68 Tt P 030 88 A 3t e
T WC BRI i . BRI, 7E OGO 52 A PR
BB R AL S5 B R O Fe S5 & mp, WC it
RLAEE &2 N 8 WA th M, C Blie ) . 5 34
TE5 5 )2 WAR D WL 1) JLBUSE 19 WC J0RE , 4 2]
2() R,

TEWOL IR A P s 3 3 A b D BOR 58 42
W WCBURL 5 Fe &5 4 W 52 B.AF 5 12 H ik
GIC I — G AN )2 nE 3 iR, 3w DL i A
A HEAT i B, M4 Gibbs-Thompson 2% 3 AJ

%DUU
¢l )l o

P o S8 ZHIRL T S SR ) M O TR
N ARKL T LR O R S WG G
SRR v 5 o G > ) A AR T AE
R P AR RE . (L) USRI 2 At A% PR AR R )
B R I R0 R A L - R AR AR 1 R
SRR B A A AR B WC R | il 3 2 42 /N 9 3
PV R REBOR . DR R 58 2 ¥ Al 1) WC B0RL H: 31
R IR 2R A0 A0 DG S T M OF T BLIE ARG 25 TR Fe 2
FEWN R Fe 24 WM EEICRW Fe,
Ni, Cr 2 J5l7 i 7] WC JURL A 89 B SR )5 76 PR
Ve BBE [ S AR L ol R R T B — A R
W JZ IR B R ok . AT UL, WC BURL 7E i 3 B vh R
PR TR HGURER
4.2 HMAEEEHEREE

FEHOLRN E SR EF L RP L RRS
FLF S AL 5 v T R R A R AR K T B AR s R
T A R &5 4 Jm AL 2.5 B9 0-Fe AR R B 78 O
WL 37 J7 [ y-Fes 3F BN - ThDIR A2 K o v 18
K. AN b 2T B ALY Fe 0B M 9 Bk
GG 4 T PN (8 25 A 3% i Y i A - R 2 2
N Bt P IR Fe S8 A0 B9 2R KR X
10 o B 75 75 HEBF 2 T I B 1940 084 o » ik 2 A6 8 % ¥
B/ J 3 ek ¥ S S R [ /9 B I A A AN
FesE . FECE Fe JEMMEOIRES AL M. 1AL,
T Fe K4 48 R Bk i 5T 4 0 B (0. 4060 ~
0. 626+ WG I S A PRI 8 Al o — A s 4
5 PR [ L P EU AR R R K A
i Fe S AH P DA T A7 2o 40 R0 9 s T T BB IR 5 1
RAAIE 2(b) R4 Lk Brs 1. fH ). Fe
B WC IR 2B RAE R B B EA 440 HV,




1146 H fEl iz ot 37 %
o 5 Frs) s K E SRR AW m: D R2E & F X
Wﬁ&j{ﬁé{]&%ﬁgﬂ EEMS(EﬁE?%X‘T th%ﬁ’gﬂéfﬁ 1 Chao Mingju, Zhang Xianhu, Yang Ning e al.. In situ

TR W2 R AR IR R i R B B
23%0)32) WC UKL 58 208 i J5 . BT i i 8 1L 1
B HAEZ AT T AR Fe SEARZ (8], I B A X
2R BV RSO LA 2o PR 1. 4k,
MIEL S 3l LUA M 58 3 5T 25 45 XU 2 A AR
0 R A S AR 2 3 T B R TR D v B AR Ry B A
it S e e Ty ERA R A S TR R /0N 14 IR D TG A 2L
LA 2(b) Bz S BOZ X 0K JZ 1 530008 1 4
FCAt B AL 19 5

600

500 F J
400 - W

300 /

Microhardness /HV ,
\I

200 -

e

100—0.4 -02 0 02 04 06 08 1.0

Distance to the surface /mm
K5 OGN A P IE S Fe 2 WCIREZER
it R g
Microhardness of Fe-based WC composite coating

prepared by LIHRC

Fig. 5

5 4 ®

D) RSOGO &2 & Pl 5 810 vk L 78 A3
WA T AL RN Fe £ WCIRZE . %
W)z L H B o #1,8kAY) Fe, W,.C (M;O) 5
M., Cs o Bl 4% 8 QAR 55 20 L

2) RGN A A PR o B3 ok #2 op, WC UKL
LT REREMR IS4 &8 Fe G &K H/EM
Jei AE 2% 35 AR A i 1808 HH 2 /N i M C R fe 9, K
A DBILB WC BURL 57 i 7 BGRB8 H il %
B — 6 a0 JZ

3) WOt N &2 G P HUE 3 Fe 5 WC IR JZ B
Rl i I ) 2D R WC JB0RL 1Y 58 42V R 5 TR
J2 P AETE K o 119 B3 4% B TR AR o 3

12

13

synthesized VC-VB-B,C complex particulates reinforced Ni-
based composite coating by laser cladding [J]. Chinese J.
Lasers, 2008, 35(11):1723~1729

SEWIZE KBRS LA VC-VB-B C & 4 ik
SRRSO A Z )], F E#k, 2008, 35(11):1723~1729
He Qingkun, Wang Yong, Zhao Weimin et al.. Cracking
control technology of TiC/Ni coatings prepared by in-situ
fabrication through laser cladding [J]. Transactioins of the
China Welding Institution, 2009, 30(4) :21~24

BB, E B TER A BOLE M TIiC/Ni ik 2 R 80 il £
AROJT. BHEF4R. 2009, 30(4):21~24

Rafal Jendrzejewski, Gerard Sliwinski, Ana Conde e al..
Influence of the base preheating on cracking of the laser-cladded
coatings [C]. SPIE, 2003, 5121:356~361

Guojian Xu, Kutsuna Muneharu, Zhongjie Liu e al..
Characteristics of Ni-based coating layer formed by laser and
plasma cladding process [J]. Mat. Sci. Eng. A-Struct. ., 2006,
417(1-2) :63~72

Wu Ping, Zhou Changzhi, Tang Xinan. Preparation of wear-
resistant graded metal-ceramic coating by laser-alloying [ J].
Acta Metallurgica Sinica , 1994, 30(11) :B508~B512
ROMLHES BT, BOGE S ke TS R R TR
2], 2 &%, 1994, 30(11) . B508~B512

Cui Aiyong, Hu Fangyou, Hui Li. Microstructure and wear-
resisting property of (Ti + Al/Ni)/(Cr.0O; + CeO;) laser
cladding on titanium alloy [J]. Chinese J. Lasers, 2007, 34
(3):438~441

BEZ KT A 1 . BK A 4 R O B (Ti+ AL/ND /
(Cr205 +CeO) H AWML GBI + Bk,
2007, 34(3):438~441

Yoshiwara, Kawaname. Method for surface alloying metal with
a high density energy beam and an alloy steel [P], US Patent,
4750947, 1988
Shengfeng Zhou, Yongjun Huang, Xiaoyan Zeng e al..
of Ni-based WC
coatings by laser induction hybrid rapid cladding [J]. Mat. Sci.
Eng. A-Struct., 2008, 480(1-2) .564~572

Cui Zhonggin. Metallurgy and Heat Treatment [ M]. Beijing:
China Machine Press, 2000. 163~164

BALYT. SR SR IMI. JEET. P B4, 2000,
163~164

S. S. Babu, R. P. Martukanitz, K. D. Parks e al.. Toward
prediction of microstructural evolution during laser surface alloying
[J]. Metall. Mater. Trans. A, 2002, 33(4):1189~1200

Liao Weixin, Xie Zizhang. Thermodynamic Analysis of Powder

Microstructure characteristics composite

Metallurgical Processes [ M]. Beijing: Metallurgical Industry
Press, 1984. 256~257

B . BARG SRR Fa ML dba: m e T
b R AL, 1984, 256~257

Zeng Xiaoyan. Behavioral investigation of ceramic phase in laser
claded ceramic-metal composite coating [ D]. Wuhan: Huazhong
University of Science and Technology , 1993. 24~157

M. WOtKE G R ME LS P EMNT AR [D].
B, e TR, 1993, 24~157

A. Taylor. X-Ray Metallography [M]. New York: John Wiley
&. Sons, 1961. 116~130



