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Fabrication and Mechanical Properties of Ni-based Amorphous Bulk Alloys

Sung Gyoo Kim'

Abstract

Ni-base amorphous alloys were manufactured using melt-spinning and Cu-mold die casting methods. Amorphous formability,
the supercooled liquid region before crystallization and mechanical properties were examined. The reduced glass transition
temperature and the supercooled liquid region of NigNb,,ZryTigCoqCu, alloy were 0.621 and 46 K respectively.
Nig;Nb,,ZryTiyCogCu, alloy was produced in the rod shape 3mm diameter using the Cu-mold die casting. Hardness, compression
strength, elongation and elastic modulus of the alloy were 850 DPN, 2.75 GPa, 1.8% and 150 GPa respectively. Moreover,
compression strength of 2.75 GPa was the highest value in the amorphous bulk alloy produced up to now.
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Fig. 1. DSC curves of the melt spun Ni-based alloy ribbons ; (a)

Nig;)NbyyZryg, (b) NigNbyyZrgTig, () NisNbyyZrgZrCoy,
(d) Nig NbyyZyZr,CosCus.
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Fig. 2. X-ray diffraction patterns of a- Nig,Nb,,ZryZryCogCu;
alloy; (a) melt spun ribbon, (b) 3 mm® cast cylinder
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Fig. 3. DSC curves of a Nig;Nb,oZryZryCogCu, alloy ; (a) melt
spun ribbon, (b) 3 mm®d acst cylinder
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Fig. 4. DTA curves of the melt spun Ni-based alloy ribbons ; (a)

Ni62Nb202‘r 18 (b) N162Nb202r 9T193 (C) Nis leZOZr9ZI9COI 1
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v Al Al =S 2wl 9] v & <f3FS vzl Table 1. Hardness and tensile or compression strength for Ni-

B 2 o)} Nb-ETM-LTM amorphous alloys.
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Fig. 7. Scanning electron micrograph of an amorphous
Nig;Nb,;ZryZryCogCu; alloy.
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