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A new approach to evaluate cooling rates of melt dropletsin
close-coupled gas atomization

OUYANG Hong-wu, CHEN Xin, YU Wen-tao, HUANG Bai-yun

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Based on the formation mechanism of amorphous particle in atomized Al-Ni-Y alloy powders, combining with
the analysis of breakup modes of melt, a new approach to evaluate cooling rates of melt droplets in close-coupled gas
atomization was presented. The results indicate that the cooling rate of melt droplet that can not break further depends not
only on its diameter, but also on its position in atomizing chamber. As a result, the same sized particles in different
positions show different cooling rates and two different kinds of microstructures (amorphous and crystal). The cooling
rates of melt droplets range from 10* to 10® K/s, and the critical cooling rate for glass formation of Al-Ni-Y is about 10
K/s. Moreover, the corresponding maximum diameter of amorphous particles is 25 pm, which accords well to the
theoretical analysis results. The new approach, reflecting the complexity of close-coupled gas atomization objectively, is
available and effective to evaluate the cooling behaviors of close-coupled gas atomization (CCGA).
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Fig.5 Gas velocity along centerline of nozzle at 1.96 MPa
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Fig.6 Cooling curve of melt droplets
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Fig.7 Schematic diagram of distribution of cooling rate
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Fig.8 Maximum and minimum of cooling rates droplets
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