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Thermal Properties of Al-Ni-Y Alloy Amorphous Ribbons and
High Temperature Deformation Behavior of Al-Ni-Y Alloy
Extrudates Fabricated with Amorphous Ribbons

Byung-Chul Ko and Yeon-Chul Yoo

Abstract

Hot torsion tests were conducted to investigate the high temperature deformation behavior of
Al Ni, Y, alloy extrudates fabricated with amorphous ribbons. The powder metallurgy routes, hot
pressing and hot extrusion, were used to fabricate the extrudates. Thermal properties of amorphous
ribbons with different thickness as a function of aging temperature were studied by thin film x-ray dif~
fraction(XRD) and differential scanning calorimetry(DSC). The Al phase crystallite firstly formed in
the amorphous ribbons and its crystallization temperature(T,) was ~210 €. During the processings of
consolidation and extrusion, nano-grained structure(~100 mm) was formed in the AlNi Y, alloy
extrudates. The as-extrudated Al,Ni, Y, alloy and the Al.Ni Y. alloy annealed at 250 € for 1 hour
showed a flow curve of DRV(dynamic recovery) during hot deformation at 400-550 €. On the other
hand, the Al;Ni, Y alloy annealed at 400 T for 1 hour showed a flow curve of DRX(dynamic recrys-
tallization) during hot deformation at 450-500 €. Also, the flow stress and flow strain of the
Al:Ni,,Y, alloy extrudate annealed at 400 T were higher than those at 250 .

Key Words : Hot Torsion Tests, High Temperature Deformation, Amorphous ribbons, Nano-grained
Structure, Dynamic Recovery, Dynamic Recrystallization
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Fig. 1 Thin film x-ray diffraction patterns of amorphous
AL Ni Y, alloy ribbons with (a) ~ 20, (b) ~ 50,
and (c) ~ 76 m thicknesses annealed at different
temperatures for 60 sec
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Fig. 3 (a) SEM micrograph of the AL Ni, Y, alloy
extrudate fabricated with melt-spunned ribbon
along the longitudinal direction to the extrusion
axis. (b) TEM bright field image of the AL Ni Y,
alloy extrudate showing a grain size about 100 nm
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