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Fabrication and consolidation of amorphous CussTiys powders by |
mechanical alloying
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Abstract  The CussTiys system was effectively mechanically-alloyed using a pulverizer. Noncrystallinities of
the powders were characterized by TEM, X-ray and DSC. The amorphous powders were consolidated without
losing their noncrystallinities. The consolidating conditions keeping a non-crystafline were obtained by building a
TTT diagram of the amorphous powders. The microhardness of the crystaltine and bulk amorphous ailoys are

also compared,
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Fig. 1. X-ray diffraction patterns of mechanically alloyed
CugsTiys powders priverixed for various times.
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Fig. 2. Transmission elecctron micrographs of mechanically
alloyed CuxsTiys powders milled for 18 hours. (a) Bright
field image (b) Diffraction pattern
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Fig. 3. Transmission electron micrographs of mechanically
alloyed CugsTiys powders milled for 18 hours (a) Bright
field image (b) Diffraction pattern of typical powders (c)
Diffraction pattern of the powder pointed at (a) (d) Dark
field image.
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Fig. 4. Optical micrographs of mechanically alloyed Cugs.
Tiys powders milled for various (a) mixed powder (b) 10
min(c)30min(d)6h(_e)3h(f)6h.
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Fig. 5. Scanning electron micrographs of mechanically
alloyed Cu55Ti45 powders milled for various times. (a)
mixed powder (b)) M min(c) 1h (d)3h(e)6h () 9h (g) 12
hh) 18 h
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Fig. 6. Sixe distribution of mechanically alloyed CussTiys
powders milled for various times.
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Fig. 7. DSC curves of mechanically alloyed CugsTiyg pow-
ders milled for various times.
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Flg. 8. X-ray diffraction patterns of pulverized CuggTl,g
powders annealed for 1 hour at 420°C and 600°C respec-
tively.
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Fig. 11. TTT diagram for crystallization of amorphous

CugsTiys alloy.
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Fig. 13, X-ray diffraction pattern of compacted CussTiys
disk at 420°C and 400 MPa for 1 hr.
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Fig. 14. Effect of the applied temperature on the density
ratio of the CugsTiys disk.
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and 400 MPa for 1 hr. It was used for microhardness tests.
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