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Effect of Laser Remelting on Slurry Erosion and Corrosion Properties of
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ABSTRACT: The work aims to improve the slurry erosion wear resistance and corrosion resistance of arc-sprayed Fe-based
amorphous-containing coatings. Arc-sprayed Fe-based amorphous-containing coatings were remelted by YAG lasers. The mi-
crostructures, slurry erosion wear resistance and corrosion resistance of the remelted coatings were investigated by X-ray, SEM,
erosion tester and electrochemical workstation. The arc-sprayed amorphous-containing coating was crystallized after laser
remelting. With the increase of laser power, the amorphous content and the hardness decreased. After laser remelting, the bond-
ing form between the substrate and coating was converted from mechanically occlusion to metallurgical bonding, the density of
the remelted coating increased obviously and the structure flaws decreased. Compared with the sprayed coating, the erosion

resistance of the 0.3 kW laser remelted coating could be increased by 3 times at 30 degrees of impact angle, and increased by
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sistance of the 0.3 kW laser remelted coating could be increased by 3 times at 30 degrees of impact angle, and increased by

nearly 6 times at 90 degrees of impact angle. The domain mechanism of erosion wear was micro-cutting at low impact angle,

while extrusion fractures at high impact angle. However, the erosion resistance of remelted coating decreases with the increase

of laser power. At the same time, the corrosion resistance of remelted coating in 3.5% NaCl solution increased as the laser power

grew, but the corrosion current density was significantly reduced when compared with that of as-sprayed coating. Laser remelt-

ing can not only improve the bonding condition between the substrate and arc-sprayed amorphous amorphous-containing coat-

ings, but also evidently enhance the erosive wear resistance and corrosion resistance at the same time. Therefore, laser remelting

is an efficient post treatment process to improve the properties of coatings.
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Tab.1 Laser remelting parameters

Experi- Peak Fre- Moving Pulse Track

ment  power quency speed width  spacing
No. /kW /Hz /(mm-'min™') /ms /mm
1 4.5 12 180 3.0 0.5
2 3.0 12 180 3.0 0.5
3 1.5 12 180 3.0 0.5
4 0.3 15 300 2.5 0.5
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Fig.1 XRD patterns of the as-sprayed coating and the
remelted coatings under different laser power
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Fig.2 Cross-section morphologies of as-sprayed coating and
remelted coating: a) as-sprayed coating; b) remelted coating
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Fig.4 Microhardness of the remelted coatings under
different laser power and the hardness of cross-sections

of as-sprayed and remelted layers: a) Microhardness;
b) Hardness of cross-sections
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Tab.2 Potentiodynamic polarization parameters of as-sprayed coating and remelted coating at different laser power

Laser power/kW 0 (As-sprayed) 0.3 1.5 3.0 4.5
Corrosion potential/V -0.944 -0.916 —0.903 —0.858 —0.853
Corrosion current density/(pA-cm™) 52.29 32.57 25.40 10.06 8.693
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