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ABSTRACT

Mechanical alloying is an effective process to finely distribute inert dispersoids in an AI-TM(TM is
a transition metal) system. It has been considered that high melting point aluminides are formed by
precipitation from supersaturated Al(Ti) powder. This analysis is based on the fact that much higher
content of TM than the solubioity can be dissolved in alpha aluminum during the high energy ball
milling. Thus, decomposition behavior of Ti in the Al(Ti) was considered very important. But it is
confirmed that the higher portion of Ti than Al(Ti) solid solution is existed as nano-sized Ti particles
in the MA powders by high energy ball nilling from the XRD spectrum and TEM analysis in this
study. Therefore, the role of undissolved TM particles affect the formation of aluminides should be
suitably considered. In this study, we present experimental observation on the formation of AlsTi fron
mechanical alloyed Al-Ti alloys in the hyperperitectic region. This study showed that, in the
mechanically alloyed Al-20wt%Ti specimen, intermediate phase of cubic Al:Ti and tetragonal AlxTis
formed at 300~400C and 400~500T, respectively, before the MA state reaches to equilibrium at
higher temperatures. The formation behavior of LI,-ALTi is interpreted by interdiffusion of Al and Ti in
solid state based on the fact that large amount of nano-sized Ti particles exist in the milled powder.
Present analysis indicated undissolved Ti particles of nanosize should have played an important role
initiation the formation of AlLTi phase during annealing.
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Fig. 1 Variation of crystallite size and strain variance of MA powder with milling time in (2) Al-10wt%Ti

and (b) AI-20wt % Ti.
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Fig. 2 TEM micrographs of Al-20wtZ%Ti sample milled for (a) 7.5 hours and (b) 15 hours.
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