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Evaluation of the Microstructure of Ni-Nb-Si Alloy During
Mechanical Alloying

G. H. Akbari!, M. H. Enayati? and H. Minouei'"

1. Department of Metallurgy and Materials Science, Shahid Bahonar University of Kerman, Kerman, Iran.
2. Department of Material Engineering, Isfahan University of Technology, Isfahan, Iran.

Abstract: 1n the present study, the mechanical alloying process was used to produce the Ni-Nb-Si amorphous alloy. X-ray
diffraction (XRD)analysis and high-resolution transmission electron microscopy (HRTEM) were used to approve the amorphous
Pphase formation after 12 hours of mechanical alloying. The results obtained from the SEM morphological images of powder
particles during mechanical alloying showed that increasing the milling time caused the reduction of the powder particles size
and uniformity in the shape of the particles. Enhancing the embrittlement and fracturing rate caused brittleness and the increase
in the failure rate; these were followed by a decrease in the powder particle size to 1-5um. Cold welding and flattening of the
pure elemental powders after mechanical alloying for 2 hours formed a lamellar structure of the alternative layers of different
elements lying over each other. SEM image of cross-section of powder particles showed that by increasing the milling time, the
interlamellar spacing was decreased, the elements were distributed more uniformly, and finally, a uniform structure of
theamorphous phase was completed.

Keywords: Mechanical Alloying, Amorphous Alloy, Nickel-Based Alloy.
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1. X-ray diffraction

2. scanning electron microscope

3. high-resolution transmission electron microscope
4. transmission electron microscope
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5. differential scanning colorimetry
6. electron dispersive spectroscopy
7.selected area diffraction pattern
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