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ABSTRACT To investigate the phase transformation behaviors of mechanically alloyed Nb-25
at%Al powders, the mixed Nb-~25 at%Al powders were mechanically alloyed in SPEX 8000 Mi-
xer/Mill. Mechanical alloying(MA) time was varied between 0.5 hour and 72 hours. The phase
formation behaviors of these mechanically alloyed powders were examined using X-ray diffraction
(XRD), scanning electron microscopy(SEM), transmission electron microscopy(TEM), and differential
thermal analysis(DTA). Appreciable amorphization started from 6 hours of MA. The powders mecha-
nically alloyed for 10 hours were in almost amorphous phase. DTA results showed that the powders
mechanically alloyed for 12 hours had a strong exothermic peak about 600, whereas the powders
mechanically alloyed for 6 hours had two exothermic peaks. The first peak was found to be due
to the stress relief effect and the second one due to the formation of Nh,Al, Nh,Al and Nb,C

phases by crystallization.
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Fig. 1. Scanning electron micrographs of Nb-25 at%Al alloy, mechanically alloyed for various times. (a) 0.5 hr,

(b) 2 hr, (¢) 4 hr, and (d) 6 hr.
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Fig. 2. Electron probe microanalyses (CuKa) of the 'Nb-25 at¥Al pov-v.ders processed for 2 hrs (a, b, ¢) and

10 hrs (d, e, f),
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Fig. 3. X-ray diffraction patterns of the MA powders
as a function of MA time for an Nb-25 at%Al powder
mixture.
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Fig. 4. DTA curves of the Nb-25 at%Al powder mixtu-
res mechanically alloyed for various milling times.
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Fig. 5. X-ray diffraction patterns of the mechanically alloyed powders annealed at various temperatures for 2

hrs.
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Fig. 6. Transmission electron micrograph of Nb-25
at%Al alloy, mechanically alloyed for 72 hr. (a) Bright
field image and (b) SAD pattern.
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