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Microstructure and Thermal Properties of Laser Cladding
Ni-Cr-Mo Alloy Steel Coating

Ding Jie Lii You Zhang Ziyang Duan Mingwei Wang Shuqi Cui Xianghong
( School of Materials Science and Engineering Jiangsu University Zhenjiang 212013 Jiangsu China)

Abstract: in this paper two kinds of Ni-Mo-Cr coatings were laser—clad on the surface of H13 steel sub—
strate by Nd**: YAG laser. The chemical compositions of applied coatings were NigMo,Cr,s Al s
Ti, B,Si Fe,, and Ni,Mo,Cr, Al Ti,B,Si;Fe,, ,( mass fraction w/%) respectively. Surface morphology
microstructure phase composition composition and thermal stability of the coating had been investigated
by X=ay diffraction ( XRD) metallographic microscope scanning electron microscope ( SEM) energy
dispersive spectroscopy ( EDS) and microhardness tester.The results show that the coatings of two Ni-Mo—
Cr powders are metallurgically bonded to the matrix.The surface morphology presents uniform and dense
fish scale.The main phases of the coating are yo{ Fe Ni) solid solution FeCr a-e and NiCrFe equivalent
compounds.Tthe coating region is composed of equiaxed grain and the bonding region is composed of rel—
atively coarse columnar dendrites perpendicular to the bonding surface.The average microhardness of Ni—
Mo-Cr coatings with 9% and 2% Ni addition are 650 HV, and 740 HV, respectively which is about 2.
8 to 3.2 times that of the matrix ( 230 HV,) . The thermal stability of the Ni-Mo-Cr coating is greatly im—
proved compared to the H13 steel and the coating is better when the Ni addition is 2%.
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B.Si
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1 H13
Table 1 Chemical compositions of H13 steel %
C Si Mn Cr Mo v Ni P S
0.463 0.874 0.320 5.308 0.144 1.379 0.851 0.015 0.002
2
Table 2 Coating composition of coating powders %
Ni Mo Cr Al Ti B Si Fe
1 9 2 2.5 0.15 1 3 78.4
2 2 2 2.5 0.10 1 4 3 85.4
3
Table 3 Laser cladding process parameters %
IW /(mm = s7") /ms Mz 1% /(L mim™")
400 2.5 2.5 20 50 15
10 3:1,
mmX10 mmX15 mm N LEICA DM-2500M
10 s

D/Max2500pc
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X

6° /min-.

200 N

HV0.2-1000

JSM-7001F
Inca energy 350

Table 4 Heat treatment conditions for coating 1 coating 2 and H13 steel

1( NigMo,Cr, sAl,, TilB,Si,Fe.,)
2 Ni, Mo, Cr, s Al Ti, B4Si3Fexs.4)

HI3
H13

13

o

/C

/h

H13

650
650
650

2.4.6.8.10
2.4.6.8.10
2.4.6.8.10

2.1 Ni-MoCr

Fig.1 Surface morphology of Ni-Mo-Cr coating
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Fig.2 XRD pattern of Ni-Mo-Cr coating
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3  Ni-Cr-Mo 1(a) 2 (b)
Fig.3 Metallographic diagram of Ni-Cr-Mo coating 1 (a) and coating 2 ( b)
Nd*: YAG
; 4 Ni-Mo-Cr
B.Si 2 0
4 Ni-Cr-Mo 1( a) 2('b)

Fig.4 Microstructure of Ni-Cr-Mo coating 1( a) and coating 2( b)
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Fig.6 Hardness distribution curve of Ni-Mo-Cr 3) NidMo-C
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