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Synthesis of Ti-Al-C Amorphous Powder
by Mechanical Alloying

YOSHIDA Toshihiro®, KAMADA Koichi* *

This paper describes the synthesis process of Ti-Al-C ternary amorphous powder by mechanical alloying of mix-
ed powder of titanium. aluminum and graphite using a vibratory ball mill, as well as the evaluation of the micros-
tructure of the milled powder after heat treatment at 1,073K~1,473K in vacuum. As a result, the following find-
ings were obtained. At the early stage of milling process the raw powder is pulverized into hard fine particles
among which graphite is well dispersed and then with increase of milling time those fine particles grow to spheric-
al amorphous agglomerates. Graphite mixed in the raw powder facilitates the transformation process into amor-
phous phase. The microstructure of the milled powder after vacuum heating does not consist of TiC/TiAl compo-

site. Becausc the carbon seen in amorphous phase is crystallized to Ti, Al.C: through heating.
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Fig. | SEM images of 5%C-powder milled for

a)36ks, b)90ks, c)180ks, d)360ks.
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Fig. 2 Change in X-ray diffraction patterns

of 5%C-powder with milling time.



AHZANTIAL Y TERIZEBTIALCRIEZREH RO AN

Fig. 3 SEM images of various mixed powders
milled for 180ks. a)0%C, b)9%C, c¢)12.5%C,

d)25%C.
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Fig.4 X-ray diffraction patterns of various
mixed powders milled for 180ks
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Fig. 5 Change in micro Vickers hardness of

various mixed powders with milliang time.
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Fig. 6 X-ray diffraction patterns of milled
powders heated at 1073K.
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Fig.7 X-ray diffraction patterns of milled
powders heated at 1473K.
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