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Abstract

The designed gas atomizer has a horizontal chamber where the melt from tundish can
flow in vertical direction. Compressed gas or air is introduced into the triple jet nozzle located in
a horizontal direction where the high ve](;city gas is produced to atomize the melt stream into
small droplets and then solidified to metal powder. The angle among nozzles as well as the gas
pressure are adjustable. The maximum temperature of tundish with the capacity of 3 kilogram-
melt is 1200 °C. Flow rate of melt is controlled by the diameter of ceramic tube of tundish. This
constructed atomizer can be applied to making metal powder of tin, lead, aluminum, brass and
copper. For testing the performance, the effects of superheated temperature of melt, gas pressure
and the diameter of melt stream (flow rate of melt stream) on the average size and amount of
metal powder produced were investigated. It was found from the experiment that d,;, of metal
powder decreased with the increasing of gas pressure and superheated temperature and the
decreasing of melt stream diameter or flow rate. This finding is similar to the work of Coombs et
al.(1990) which the results showed that the average size of metal powder (d,, ) depended on the
diameter of melt stream (D), flow rate of melt (M), flow rate of gas or air (A), gas or air pressure

(P) and the properties of gas and metal atomized (K, ) as expressed in the equation as following:

02 (1+Mm/A)"

(P +1)

Factor K, in this experiment defines as cooling rate, thermal conductivity and specific

dav = Kl

gravity of metal was also found to influence the shape of metal powder. For instances, the shape
of copper powder atomized was spherical due to the high cooling rate of melt droplets(~1000 °
C/s) and copper metal has a high thermal conductivity while that of other metals such as tin with
the cooling rate of about 200 “C/s was ligamental. Moreover, specific gravity of metal was also
found to affect the shape of metal i.e. the shape of light metal such as aluminum tends to be flaky

and irregular.
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