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Deformation Behavior of Bulk Amorphous Alloys
During Hot Forming Process

Yong-Shin Lee

Abstract
The purpose of this study is to examine the bulk/sheet forming characteristics of bulk amorphous alloys in the super

cooled liquid state. Recently it is reported that amorphous alloys exhibit stress overshoot/undershoot and non-Newtonian

behaviors even in the super cooled liquid state. The stress-strain curves with the temperature-dependences as well as

strain-rate dependence of Newtonian/non-Newtonian viscosities of amorphous alloys are obtained based on the previous

experimental works. Then, those curves are directly used in the thermo-mechanical finite element analyses. Upsetting and

deep drawing of amorphous alloys are simulated to examine the effects of process parameters such as friction coefficient,

forming speed and temperature. It could be concluded that the superior formability of an amorphous alloy can be obtained

by taking the proper forming conditions.
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Table 1. Zr-based alloy and superplastic alloy material

Properties
Zr—based Superplastic
Amorphous Aluminum
Young's 16 10
Modulus[Pa] 1x10 6.9x10
Poisson's ratio 0.4 0.33
Constitutive Eqn See Fig.5 | o =K&'2&"
Thermal expansion
coefficient 1.01x10% | 2.36x10%
[1/0]
Specific heat
kO] 753.48 900
Density 6100 2705
[kg/m’]
Conductivity
[W/m0] 2.1 231
3.3 @eitel I
EAYe) 9B Guate] FF& AN 99
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