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Laser Cladding of Self-fluxing Ni-based WC Powder on 45" Steel Surface
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ABSTRACT: Objective To improve the surface properties of 45% steel. Methods Using IPG fiber laser YLR-3000 Laser Proces-
sing System, laser cladding of self-fluxing Ni-based WC Powders was conducted on the surface of 45% steel using different process
parameters. Comparative analysis was conducted on the macroscopic surface (Flatness, surface hardness, cracks), metallurgical
structure and distribution of microhardness of the cladding layer. Results When the laser power was 1200 W, scanning speed was
2 mm/s, and powder feeding voltage was 7 V, the cladding layer had relatively smooth macro surface, and the average Rockwell
hardness of the cladding layer was about 2. 5 times that of the matrix. The microstructure analysis showed that there were no defects
such as cracks and holes in the cladding layer and the interface, the middle and upper part of the cladding layer had fine grains,
the grains were dendritic and equiaxed along the interface of the cladding layer and the substrate, the structural performance was

good, and the metallurgical bonding between the cladding layer and the substrate was relatively strong. The microhardness distribu-
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tion of the cladding layer was relatively even, and increased by about 1.5 times as compared to the substrate. Conclusion The me-

chanical properties of 45 steel surface were improved. Laser cladding of self-fluxing nickel-based tungsten carbide powder on its

surface has therefore feasibility and research value.

KEY WORDS: laser cladding; self-fluxing nickel based WC; process parameters ; macroscopic surface ; surface hardness; micro-

structure ; microhardness
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Fig. 1 Morphology of the cladding layer prepared under different laser power
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Fig. 2 Rockwell hardness test results
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Fig. 3 The microcosmic metallographic morphology of the cladding layer
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Fig. 4 The microhardness test result

= 450}

400

AR R4 X230, =0y +K /D (Fb o,
FARHT IR BB, 35 b 2 M 0. 29% A5 T i )
L A 3 3 T BB BB 1Y %7 0,
A — AR 7 7 B B A5 K, BB d M
BRI ELR ) R B R R R S

K/NE BB FR - SRR AN, 1 7 2 7 8
MR, A5G 4 MM, T AR
BIZICTROIREBAE A1 2 5 B R 2 R & AR R
TFAHE 8, LS A DX 8 SR B AR A 7 =
L ER AH A K T A (255HY) .

3 Fig

1) RABOCIEE AR I 7E 45" MR G T
FUG TR ISR AL B 0R 2 . I )2 10 3430 R0 1 oy
58. SHRC , A &A1) 2.5 135 BEME A S 7 4574 %
THALA I RE

2) BT ASEON HOYIR P=1200 W, 14
HIE v=2 mm/s EKHIE U=7 V, TEIZT2ZSHTF
HlA TR Z A H T HA T ESECN & 00R)2 , R
KR BE /N A MBS AL I B, i AL 2V
BRI, Z T ESHO il & iR Z A8 0 B 401k, &
L FH 72 8 P TR 3 347 A8 G b A A 7D 1) 26
A, RO ST T, 5 3 MA0R & 45 A 10T

3) A7) R A — Y N AR B B,
S S AR AR X LA 4R R, T L
TR T AR IR i i A % 1 174 s 32 R s | 3 4
T RLER G 12 RE

S 3k
(1] W MR, 138, 55, AL O, XHBOGIE BB IR 2 I il



- 70 - *® om AR

2015 4F 11 A

MR [ )] 10T TR R 2224, 2009,28 (3) :461.
GAO Hui, XIANG Jun, WANG Chong, et al. Effect of Laser
Cladding Ni-based Coating Corrosion [ J]. Journal of Liao-
ning Technical University,2009,28(3) :461.

. OGS Ni {3 Al+1% Y,0, BIEMAHLUMTT].
FIHHA ,2012,41(2) :69—74.

GU Wei. Analysis of Laser Cladding Ni Coated Al+ 1%
Y, 0, Coating Organization[ J ]. Surface Technology,2012,
41(2) .69—74.

LUO Fang, YAO Jian-hua,HU Xia-xia,et al. Effect of Laser
Power on Cladding Temperature Field and the Heat Affected
Zone[ J]. Journal of Iron and Steel Research, International ,
2011,18(1) .73—78.

ZHANG Ke-min,ZOU Jian-xin, LI Jun,et al. Surface Modi-
fication of TC4 Ti Alloy by Laser Cladding with TiC+ Ti
Powders [ J ]. Transactions of Nonferrous Metals Society of
China,2010,20.:2192—2197.

RAPPAZ M,CARRUPT B,ZIMMERMANN M, et al. Numeri-
cal Simulation of Eutectic Solidification in the Laser Treat-
ment of Materials[ J]. Hely Phys,1987,60:924—963.
I SHOCHE T TP A RO R X el 34 T R )52 i
[J]. R A 2013 ,42(2) :40—43.

QIU Yu. The Effect of Different Heat Source in Laser Clad-
ding on Surface Configuration of Melding Pool [ J ]. Surface
Technology ,2013,42(2) .40—43.

HEMMATI I, OCELIK V. Effects of the Alloy Composition
on Phase Constitution and Properties of Laser Deposited Ni-
Cr-B-Si Coatings [ J ]. Physics Procedia, 2013, 41 ; 302—
311.

KRNI, skze i 2. WOLI B T A S B I 23R
TP EEEERYRE MR [T ] PO, 2010,37 (1) :296—301.
ZHU Gang-xian, ZHANG An-feng, LI Di-chen. Effect of
Process Parameters on Surface Smoothness in Laser Clad-
ding[ J]. Chinese Journal of Laser,2010,37 (1) :296—
301.

Wo RIS T A5 R R BRI B X RS
SR BE YRR SR [ )], R, 2015,44(2)
55—59.

YANG Yong,ZHAO Jing-yu, LI Jing, et al. Effect of Tung-
sten Carbide on the Microstructure and Wear Resistance of

the Nickel-based Alloy Cladding Layer under the Protection

[10]

[11]

[12]

[13]

[14]

[16]

[17]

of Argon[ J]. Surface Technology,2015,44(2) :55—59.
XIE J, KAR A. Mathematical Modeling of Melting during
Laser Materials Processing[ J]. Appl Phys, 1997,81(7):
3015—3022.

EAE, BRSNS A5 NAEVERURN R TIREE T
AT )] . B A AT LA 2014,11(2) :1—6.

CAO Gong-wang, WANG Zhen-yao, WANG Chuan, et al.
Research on Atmospheric Corrosion of 45* Carbon Steel in
Xishuangbanna Area [ J]. Equipment Environmental Engi-
neering,2014,11(2) :1—6.

AR RN, R PE , A5 4RI B A k) ot X 46 F
FE[J]. %4 5T T ,2013,10(6) :5—S8.

LI Xing,ZHOU Ren-ge, CHEN Jin-hu, et al. Study on Ac-
celerated Corrosion Testing of Steel and Duralumin [ J].
Equipment Environmental Engineering,2013,10(6) :5—38.
IR B LM, TR, AR 45 NZ B R IEOUEEIZN
HAVGPERE[J]. PRHALL B R 2010(7) :81—82.

LI Yang-liang, LUO Hong-mei, WANG LI, et al. Microstruc-
ture and Properties of 45 Steel Multitrack Overlapping Laser
Cladding Layer[ J]. Heat Treatment Technology,2010(7) :
81—82.

T, . BOGKE B T 202 B0 1 B Z B R 52
[J]. RO 5% 4% ,2010,31(4) :17—19.

YANG Ning, YANG Fan. Effect of Laser Cladding Parame-
ters on the Quality of Cladding Layer[ J]. Heat Treatment
Technology and Equipment,2010,31(4) ;17—19.
BEETR  Hh RG. WOCHE BE T BRI AR B T B 56 BF
FELJ]. MU il 1 ,2009(7) :54—55.

LIANG Zhi-hong ,MA En-bo. Structural Design of Substrate
Preheating for Laser Cladding[ J]. Mechanical Design and
Manufacturing 2009 (7) :54—355.

HADUE. 4R B R R M ] b MUAR Tl A
2000.

HU Han-qi. Metal Solidification Principle[ M ]. Beijing : Me-
chanical Industry Press,2000.

BB/, T SO AR S e R R[], BE
J& ,2008(8) :59.

LU Ju,ZENG Xiao-qin, DING Wen-jiang. Alloy Grain Size
and Strength of the Relationship[ J]. Light Metal ,2008(8) :
59.



