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Abstract: Focus on the question of producing specific powers for laser cladding by gas atomization, ad-
justed the ratio of powder material, compared to the original nozzle, the atomization experiments were
carried on to produce nickel-based powder of laser cladding by improved supersonic nozzle. The results
show that the gas-atomizing nozzle is an important factor in the process of gas atomization. With the
improvement of structure of nozzle, the particle mean diameters, volume mean diameters and Sauter
mean diameters decrease. In other words, the particle size decreases. Meanwhile, the powders have
better fluidity, larger apparent density and efficient atomization efficiency, which meet the require-
ments of laser cladding.
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Fig. 1 Schematic of atomizing nozzle (a)original nozzle; (b)developed nozzle
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Table 1 Chemical composition of alloy material

(mass fraction/ %)
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Table 2 Particle size of nickel-based powders by

different nozzle

Nozzle dvm/ ;Lm d\/,\-,r ;Lm dmﬂ ‘ul‘ﬂ
Original nozzle 179. 21 122.25 158. 46
Developed nozzle 162. 00 108.93 143.75
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Fig. 4 Morphology of nickel-base powder
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Table 3 The determination of powder by different nozzle

Flowability/ Apparent density/
Nozzle
(ges D (gecm %)
Original nozzle 24.3 3.91
Developed nozzle 17.2 4.25
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