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Abstract; By fabricating a series of different mechanical alloying Nb, Al bulks, the effects of
milling time and annealing temperature on Nb,Al phase formation were investigated. X-ray
diffraction, scanning electronic microscope and magnetic property measurment system were used
to analyze the phase composition, microstructure and superconducting properties of the Nb,Al
samples fabricated on different conditions. The results suggested that Nb-Al supersaturated solid
solution was synthesized by mechanical alloying method as long as the stoichiometric elements
powder was ball milled for 1 h, and when the ball milling time was up to 10 h, the blended
powder would transform to amorphous phase. By optimizing the milling time and annealing
temperature, single Nb, Al superconductor bulk was obtained successfully and its onset transition
temperature was 15. 3 K.
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Fig. 1 SEM images of raw powders and specimens
after mechanical alloying
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Table 1 Elements composition of the ball milled powder
(fraction of number of atoms) %
BRI B A]/h Al Fe Nb N/
1 27.61 72.39 2.622
2.5 26.33 4.49 69. 18 2. 627
5 24.71 75.29 3.047
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Fig. 2 XRD patterns of the specimens ball
milled for different time.
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Fig. 3 XRD patterns of the annealed specimens ball
milled for different time.
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Fig. 5 SEM images of specimens annealed at
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Fig. 6 Superconducting properties of specimens
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