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Effect of Powder Properties on the Convergence of Powder Stream
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Abstract The powder stream has an important influence on the quality of coating in coaxial laser cladding. In order
to improve the convergence of powder stream, a numerical model of powder stream in coaxial laser cladding is
developed based on a given coaxial nozzle. Simulations of three kinds of powder stream, including NiCoCrAlY, ZrO,
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ceramic powder and W powder, are calculated and validated by the experimental results. The effect of powder

powder flow distance and powder concentration increase.
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properties, including particle diameter, shape, density and restitution coefficient, on the convergence of powder

stream is investigated. According to the calculated results with the same powder feeding parameters, as the particle
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140.3390; 350.3390; 240.6700

diameter increases, the powder flow focal distance decreases. and the powder concentration reaches a maximum
laser technique; laser cladding; numerical simulation; powder stream
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within some particle diameter scale. The powder concentration gets bigger and the powder flow focal distance

becomes shorter with the powder shape factor or powder density increasing. As restitution coefficient decreases, both
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Table 1 Main structural parameters of the coaxial nozzle

Inner gas inlet Carrier gas inlet

diameter /mm diameter /mm

Outer gas inlet

diameter /mm

Middle cone ring Outer cone ring

gap (mm) /angle(®) gap (mm)/angle(®)

6 4

2

2.2/60 1.2/50

inner shielding gas inlet
carrier gas and
wder particle inlet

middle cone ring
outer cone ring

outer shielding

exit of the nozzle gas inlet

computational domain
below the exit of nozzle
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Fig. 2 Meshed geometry of the coaxial nozzle
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Fig. 3 Powder particle morphology. (a) NiCoCrAlY powder; (b) ZrO, ceramic powder; (¢) W powder
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Table 2 Property parameters of powders

Powder Density /(kg/m®) Size /pm Shape factor Restitution coefficient
NiCoCrAlY 8350 48.7~127.8 0.9 0.93
Zr0O, 5846 11.8~83.8 0.6 0.91
W 19350 0.8~2.13 0.8 0.92
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Fig. 12 Trajectory of powder particles with two different restitution coefficients
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