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Fig. 1 Results of laser particle size detection of
the raw material powders
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Table 1 Chemical compositions of the
AISI 431 powder and 316L pipe W /%

upe c Si Mn Ni Cr Mo
AISI 431 0.11~0.17 0.80 0.80 15~25 16~18
316L 0.03 1.00 200 10~14 16~18 2~3

R2 BEALBREIZSH
Table 2 Process parameters of the high speed laser cladding

ik — PES Y EEOE SRS
/(g-min®) [/ (mm-s*) /(g-L")
SS-PREP#) 400 2.2 20 27
GAH} 480 2.2 20 27
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Fig. 2 Electron morphologies of two powders
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Fig. 3 Statistical diagrams of the sphericity coefficient
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Fig. 4 Hall flow rate and apparent density results of two kinds of
powders
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Fig. 5 Comparison of the surface quality of the cladding layers by
different powders
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Fig. 6 Comparison of the surface morphologies of the cladding layers by different powders
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Fig. 7 Thickness variation curves of the cladding layers by the GA
powder and SS-PERP powder
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Effect of Powder Sphericity on Quality of Coatings Prepared by High-
Speed Laser Cladding

MA Kuan, TANG Hong—kui, ZHUO Jun, LI An, LAI Yun—ijin, LIANG Shu-jing, WANG Qing—xiang
(ERC of 3D Printing Metal Powder Material, Sino—Euro Materials Technologies of Xi'an Co., Ltd., Xi'an 710018, Shaanxi, China)

Abstract:

A comparative study on the microstructure and thickness of AISI 431 steel deposited by high-speed laser
cladding using Gas Atomization (GA) and Supreme-speed Plasma-rotating Electrode Process (SS-PREP)
powders has been carried out. Moreover, powder size, powder morphology and powder sphericity were
analyzed. The influence of different powder sphericity on the quality of the high-speed cladding layer was
compared. The result showed the sphericity and velocity of the powder produced by the SS-PREP method
were better than those of the GA. Compared to the AISI 431 steel layer with GA powder, the deposition
formed by the SS-PREP powder had finer dendrite structure and more uniform thickness. In general, the
powder sphericity directly affects the quality of the high-speed cladding layer.
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sphericity; high-speed laser cladding; thickness; microstructure
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