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F1 Ni6OA GE&MAMS
Table 1 Composition of the Ni-base alloy powder (/%)
C Cr Fe B Si Ni

0.5~1.0 14~19 <8 3.0~4.5 3.5~5.0 Bal.

#2 BREWCHSY
Table 2 Composition of the Nickel clad WC (/%)

Ni Cc W
15.21 3.05 Bal.

HEeH: ExXAREHES (51475005, 51275006); JbHT#HERBIFNE (PXM2015-014204-500170)
fEEEN: FIFH, 55, 1991 44, fitA, Jb Dl REFMEESE S TR0, Jbad 100124, E-mail: kmwangbjut@163.com
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Table 3 Calculation results of dilution rate ()
H+h/pm nl%

Power/W H/pm h/pm

1000 1902 637 2539 25.09
1500 2108 735 2843 25.85
2000 2317 873 3190 27.37
2500 2507 1076 3583 30.30

3000 2846 1303 4149 31.41

El1 1000 W &% 2 BHME SR
Fig.1 Microstructure of cladding layer under 1000 W
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x4 BMETHER (100X) B EDS o374
Table 4 EDS component analysis of the cladding layer under
different laser power (@/%)

Power/W Ni Cr Fe Si w
1000 60.70 15.70 4.57 3.67 15.36
1500 59.78 14.85 5.16 3.03 17.18
2000 63.82 13.29 5.32 2.75 14.82
2500 58.31 12.60 6.85 3.20 19.04
3000 56.48 12.71 9.84 3.35 17.62
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K2 1500 W Fi&% 2 2HUEH
Fig.2 Microstructure of cladding layer under 1500 W
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Fig.3 Microstructure of cladding layer under 2000 W

Kl 4 2500 W FIE%EZ 2L
Fig.4 Microstructure of cladding layer under 2500 W
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Fig.5 Microstructure of cladding layer under 3000 W
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Fig.6 Cladding layer microhardness variation with different

laser power
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Fig.7 Microhardness distribution of cladding layer and matrix
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Effect of Power on Microstructure and Hardness
of Laser Cladding Ni-based WC Coating

Wang Kaiming®, Lei Yongping®, Fu Hanguang®, Yang Yongwei', Wei Shizhong®, Li Qingtang®, Su Zhenging?
(1. Beijing University of Technology, Beijing 100124, China)
(2. Beijing Shougang Machinery Co., LTD, Beijing 100043, China)

Abstract: Laser cladding Ni-based WC composite coating was fabricated on the surface of Q235 steel by 6 kW fiber laser. By scanning
electron microscopy (SEM), energy dispersive spectroscopy (EDS) and micro-hardness tester, we investigated the morphology,
composition, and micro-hardness of the composite coating under different laser power. The results show that WC particles partially
dissolve and react with other elements to form eutectics, which exist in the shape of block, strip and grain. The cladding height,
penetration and dilution of laser cladding coating increase gradually with the increase of laser power. Moreover, the average hardness of
the coating increases first and then decreases. When the laser power is 2500 W, cladding coating can get the highest hardness, which is 5
times of the matrix hardness.

Key words: fiber laser cladding; laser power; Ni60A-based WC coating; microstructure; hardness
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