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Effects of Scanning Speed on Microstructure and Performances of
Laser Direct Metal Deposition Airport Oil Pipeline Network Materials

Pang Ming ', Fu Yixuan
Civil Aviation University of China, College of Airport, Tianjin 300300, China

Abstract A fiber laser with a rated power of 1 kW is used to perform a laser direct metal deposition experiment on
an airport oil pipeline network material to explore the effects of laser scanning speed on microstructures, hardness,
corrosion resistance, and wear resistance of the deposition layers. The experimental results of microstructure and
hardness show that as the laser scanning speed increased, the deposition layer thickness and the warpage deformation
angle of the substrate decreased, and the peak hardness of path 2 gradually increased. The experimental results of
corrosion resistance and wear resistance show that the above performance of the deposition layers had an
asynchronous response with the scanning speed. At the laser scanning speed of 10 mm/s, the deposition layer
showed very high corrosion resistance, and its self-corrosion current density was 27.76% of the substrate. At the
laser scanning speed of 12 mm/s, the deposition layer displayed high wear resistance, and its wear rates were 52%
and 42 % of the deposition layer prepared at scanning speeds of 6 mm/s and 10 mm/s, respectively.
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Table 1 Main chemical composition of powder for coaxial
feeding
Element Fe C Ca Mn Si Al Cr

Mass fraction /% Bal. 0.19 0.37 1.84 0.23 0.14 0.04
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experiment and schematic of the hardness measurement paths
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Fig. 2 Effect of laser scanning speed on macroscopic morphology of deposition layer
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Table 2 Effect of laser scanning speed on deposition layer thickness

Laser scanning speed /(mmes ')

Initial thickness /mm

Thickness of the tail /mm Thickness difference /mm

6 4.57
10 2.15
12 0.47

5.90 1.33
3.07 0.92
1.08 0.61
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Fig. 3 Effect of laser scanning speed on microstructures at the different positions of the deposition layer
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Fig. 4 Effect of laser scanning speed on section macroscopic morphologies of the deposition layer. (a) v=6 mm/s, cross section;

(b) v==10 mm/s, cross section; (¢) v==12 mm/s, cross section; (d) v==6 mm/s, longitudinal section; (e) v==10 mm/s,

longitudinal section; (f) =12 mm/s, longitudinal section
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Fig. 6 Effect of laser scanning speed on hardness of the deposition layer. (a) Path 1; (b) path 2
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