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Deformation Behavior of Cus4Ni¢Zr,,Ti;s Bulk Amorphous Alloy
during Multi-Pass Warm Rolling

E. S. Park, M. Y. Huh, H. J. Kim, J. C. Bae

Abstract
Cu-Ni-Zr-Ti bulk amorphous thin strips were produced by multi-pass warm rolling of the amorphous powder at
temperatures in the supercooled liquid region. Process variables for rolling of the bulk amorphous strips were properly
controlled to prevent onset of crystallization and failure during rolling up to three passes. During rolling of the amorphous
powder, both the deformation and densification took place and the newly developed surface on the deformed amorphous
particles enhances the consolidation leading to an increase in the strength. The strain state during rolling was analyzed by

FEM..
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Fig. 1 Variations of XRD patterns with increasing
number of rolling passes.
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Table 1 Variations of the thickness and thickness
strain after rolling passes.

Initial First Second Third
state pass pass pass
. 6.5
Thickness of total
22 mm 33mm | 2.2mm
sample mm
13
Thickness of Cu sheet | 3 mm 0.7mm | 0.5mm
mm
Thickness strain of -
- 0.56 0.46 0.29
Cu sheet
. 35
Thickness of
16 mm 1.7mm | 1.2mm
amorphous sheet mm
Thickness strain of
- 0.78 0.51 0.30
amorphous sheet

- 140 -



Fig. 2 Microstructures observed from (a) center layer
and (b) surface layer after the first pass, (c) center
layer and (d) surface layer after the second pass, (e)
center layer and (f) surface layer after the third pass.
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Fig. 3 Distribution of the tensile strain rate in the
rolling direction.

(a) (b)

Fig. 4 Transverse sections of samples rolled (a) with
and (b) without copper can.
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Fig. 5. Compressive stress strain curves.
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