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Fig. 1 Topography of ultra-high speed laser cladding layer

CEREFT Ny . A e o7 T ESaat
[ LT NS R T iy
| A LF Mapan § BITNEE 4 T e NS (S e |
T R L TR W T T TR WeSee
Vs AR IED T A M, T L T om\ . T avs T |
TS T ), (eSS R 5()
F i WL T Sy Fhy I 8T ciemn Fat &2 100 & on
faj £2 pimn \OJ 33~35 jiini iC) JSo—iuy jiin
2
Fig.2  Topography of ultra-high speed laser cladding layer with different powder size
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Fig. 8 Schematic diagram of overlapping ratio of ultra-high

speed laser cladding process
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Fig. 12 Topography and section image of ultra-high speed laser cladding layer with laser remelting
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Fig. 13 3D Topography of ultra-high speed laser cladding layer with laser remelting
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Microstructure and surface morphology evolution of FeCr alloy thin coatings
deposited by ultra-high speed laser cladding with low laser power

LOU Liyan' > LI Chengxin' ZHANG Yu' LI Changejiu' TIAN Hongfang® TANTAI Fanliang*
(1. College of Material Science and Engineering Xi‘an Jiaotong University Xi‘an Shaanxi 710049 China;
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Technology and Education Tianjin 300222 China;
3. NationalHocal Joint Engineering Laboratory of Intelligent Manufacturing Oriented Automobile Die & Mould
Tianjin University of Technology and Education Tianjin 300222 China;
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Abstract: The coating deposited by the ultra-high speed laser cladding process could produce a rough surface and therefore

subsequent fine grinding becomes a necessary procedure. To prepare high quality coatings it is critical to clarify the evolution
mechanism of surface morphology to control the coating surface roughness. Focusing on surface morphology FeCr alloy thin coating
with dilution less than 2% and surface roughness Ra < w10 m is deposited by ultra-high speed laser cladding process with home-de—
signed powder feeding nozzle at 1.5 kW laser power and 147 mm/s linear speed. The effects of powder size substrate morphology

overlapping ratio and remelting laser power on the surface morphology of the coatings are analyzed. The result shows that the coating
has obvious granular characteristics due to the rapid cooling rate of the melting pool and powder particle size markedly affects sur—
face quality of the coating. Due to the low dilution small transition zone and memory effects of the substrate surface morphology

the rougher the substrate corresponds to the greater roughness of the coating surface. Increasing overlapping ratio can reduce height
difference of the coating and improve its surface quality while the surface roughness tends to be stable if the overlapping ratio ex—
ceeds 70% . Using laser remelting the granular characteristics of the coating disappear gradually and the surface roughness re—

duces. No remarkable difference is observed when the remelting laser power is over 0.7 kW.

Keywords: ultra-high speed laser cladding; coating; overlapping ratio; laser remelting; surface morphology



