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Bulk Processing of an Amorphous AL, Ni, Y. Alloy Ribbon and
Mechanical Properties by Annealing Treatment

Byung-Chul Ko, Jong-Hyun Kim and Yeon-Chul Yoo

Abstract

Al Ni Y (at. %) amorphous alloy ribbons have been produced by rapidly solidification process and
consolidated by the conventional powder metallurgy method. The grains with ~90 nm were obtained
in the Al Ni, Y alloy extrudates by hot-pressing followed by hot-extusion. To investigate the effect of
heat treatment on microstructural change of the extrudates, heat treatment was carried out from 200
C to 400 T at the step of 50 C. In addition, mechanical properties of the extrudates were analysed
from torsion test at the temperature range or 400~500 T under a strain rates of 0.2, 0.5, and
1.0/sec. The extrudates showed a flow stress of ~190 MPa and low elongation of ~150 % at 400 C
under a strain rate of 0.2/sec. Low ductility of the composites might be due to non—uniform and unsta-
ble grains having a high deformation energy. The grains became uniform and stable and the volume
fraction of Al-rich phase with intermetallic compounds increased by annealing treatment at 400 C,
contributing to the enhancement of ductility and hardness for extrudates. Also, grain boundary sliding
was occurred in the Al Ni, Y, alloy during hot deformation.
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Fig. 1 Variation of crystallization temperature (Tx) of the
AL Ni Y, alloy with heating rate
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Fig. 2 TEM bright field image of the Al,,Ni, Y, alloy
extrudate showing contour at grain boundaries
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Fig. 3 Optical micrographs of the AL, Ni, Y, alloy
extrudate (a) without annealing and annealed at
(b) 200, (c) 250, and (d) 400 C
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Fig. 4 X-ray results of the AL Ni, Y, alloy extrudate
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Fig. 6 TEM bright field images of the AL, Ni Y, alloy
extrudate annealed at 400 C
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Fig. 7 Flow stress (0)- flow strain (€) curves of the
Al,Ni, Y, alloy extrudate deformed at various tem
perature under strain rates of (a) 0.2/sec,

(b) 0.5/sec, and (c) 1.0/sec.
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Fig. 8 TEM bright field images of the AL Ni Y, alloy extrudate annealed at 400 C and deformed at 450 C
under the strain rate of 0.5/sec.
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