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Effects of Scanning Speed on Microstructure and Properties of Laser Cladding
Ni-based WC Alloy Coating
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Abstract: Ni-based WC alloy coating was prepared on the surface of 45 steel by laser cladding. The effects
of scanning speed on the variation of formability, microstructure and properties of the cladding coating were
analyzed. The phase composition, morphology, and wear and corrosion resistance of the cladding layers are
investigated by metallurgical microscope, scanning electron microscopy (SEM), microhardness tester and fric-
tion and wear tester. The results show that the laser cladding coating performances dense tissue and good met-
allurgical bonding with the matrix. With increasing scanning speed, the cladding cracks increase and the grains
present finer and denser. The width of the columnar crystal at the bottom of epitaxial layer is reduced gradual-
ly, while the phase composition of the cladding coating remains unchanged. The microhardness of the cladding
coating increases, while the wear and corrosion resistance of the cladding coating are also improved. When the
scanning speed is 200 mm/min, the cladding coating shows the best forming and good resistance.
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Table 1  Chemical composition of SDNi55  (w/ %)

Element C Cr Si B Mn Fe Ni

SD-Ni55 0.5 13.4 2.3 1.7 0.1 22.5 Bal
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Fig.1 Morphologies of the coatings after penetrant inspection at various scanning speed
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Fig. 2 Microstructure of the cladding coatings in different area at various scanning speed
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Fig. 3 Microstructure and EDS analysis of the cladding coatings in different area
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Fig. 4 XRD patterns of the cladding coating at various

scanning speed

800
700 |-

—— 100 mm/min
—o— 150 mm/min
—A—200 mm/min

> 600
500 -
400
300
200

Microhardness / HV

100 -

0 300 600 900 120015001800210024002700

Distance from surface / pm

5 AN R4 4 B N 0 2 2 0 I R 2
Fig.5 Microhardness of the cladding coatings at various

scanning speed
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Fig. 6 Friction coefficient of the cladding coatings at va-
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Fig. 7 Worn surface morphologies of the cladding coating at various scanning speeds
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Fig. 8 Polarization curves of the cladding coatings at va-

rious scanning speed
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Corrosion parameters of the cladding coatings

Scanning speed/ Corrosion Current density/
(mm * min™!) potential/V (107 A e em™)
100 —0. 466 6.22
150 -0.622 7.77
200 -0.721 8.01
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