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Develbpfnent of a Mechanical Alloying Machine
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Abstract

The aim of this research is to design and construct an attritor mill and to test the performance of
the mill. The milling pot (container) was made of stainless steel 304 with the diameter of 108 mm. and
height of 128 min. and with double layered wall water cooling system. The milling speed and the stirrer
rod can be adjusted into two steps which are 500 and 700 rpm. (revolution per minute) and 10 and 12 arms
respectively. The maximum ball diameter is 6.4 mm and the mill can be operated under various
atmospheres.

The performance test was investigated using aluminum copper powder with the ratio of 67 :
33 by weight, the milling time of 0.5, 1, 1.5 and 2 hrs, stirred rod of 10 and 12 arms under argon
atmosphere in order to elucidate the effect of the milling speed, number of arms of stirrer rod and milling
time to the amount of eutectic (B-CuAl) phase present, powder size distribution, particle shape, power
used and energy transferred from the milling balls to particle. It was seen that at higher milling speed, the
eutectic phase was present at less milling time, in which the energy transferred from the balls to particle
was higher with the same milling time. The stirrer rod with 12 arms provided higher stress acting on the
particle than that with 10 arms, therefore, quicker alloy phase present and higher diffusion of alloy.
However, too long milling time tends to change the alloy structure to amorphjl_s phase. The particle shape
was mostly flaky and did not depend on the milling speed, time and no of arms. Nevertheless, the stirrer
rod with 12 arms offered smaller particle than that with 10 arms when using the same milling speed and
time. It was also found that higher milling speed and longer time gave smaller particle and narrower
particle size distribution. The power used and energy transferred from the ball to particle increased with
the milling or stirrer speed and the energy transferred using the stier rod with 12 arms was more

effective.
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