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Abstract Intermetallic compound NbAl; and amorphous phases were synthesized by mechanical
alloying of elemental powder mixtures of niobium and aluminum. The composition of the powder mix-
tures was Nb-45wt% Al(75at% Al). The mechanical alloying was performed with a high energy SPEX
8000 mixer/mill up to 72 hrs. The resulting powders were analyzed by XRD, DTA, SEM and TEM. The
mechanically alloyed powders exhibited lamellar structures in the early stage. And the elements of Nb
and Al were homogeneously distributed over the powder when a steady state was reached. An interme-
tallic compound, NbAl, was formed by mechanical alloying for 4 hrs. The mechanically alloyed powders
exhibited a large exotherm around 600 °C, corresponding to formation of stable NbAl; and stress relief.
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Fig. 1. SEM morphologies of the elemental powders used in the present study: (a) Al powder and (b} Nb powder.



oj A& FFER ol I 714 P A Al-2bat%Nb EHETe] 4¥A AF 999

Fig. 2. SEM micrographs of the Nb—Al powders mechanically alloyed for various times: (a) and (d), 4 hrs; (b)

and (e), 6 hrs; (c) and (f), 12 hrs.

(a){b){c): Shapes of the powder particles. (d)(e)(f): Microstructures of the cross-sectioned particles.
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Fig. 3. Electron probe microanalyses (CuKa) of the Nb—45wt% Al powders processed for 6 hrs (a, b, ¢)
and 12 hrs (d, e, f): (b) and (e), Al mapping; (c) and (f), Nb dot mapping.
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Fig. 4. X-ray diffraction patterns of the MA powders
as a function of MA time for an Nb-45wt% Al powder
mixture.
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Fig. 5. X-ray diffraction patterns of the MA powders
2 (a) 350 hrs(ball:powder=4:1) and (b) 72 hrs{hall:
powder=10:1)
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Fig. 6. DTA curves of the Nb+45wt % Al powder mix-
tures mechanically alloyed for various milling times.
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Fig. 7. X-ray diffraction patterns of the mechanically alloyed powders annealed at various temperatures

for 2 hrs: e NbAl;; v AlLNbC.
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Fig. 8. TEM micrographs and electron diffraction patterns of the mechanically alloyed powders; (a) 350
hrs (ball:powder=4:1) and (b) 72 hrs (ball:powder=10:1).
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