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Formability of aluminum alloy fabricated via continuous-shear
drawing process

C.W. Lee, Y.G. Ko, and D.H. Shin

Abstract
A study is made to put forward the new method of continuous-shear drawing (CSD), and investigate deformation
behavior and microstructure evolution of aluminum alloy with a comparison of equal-channel angular (ECA) drawing. In
contrast to ECA drawing, the die for CSD deformation can impart an additional strain to the workpiece since the diameter
of the exit channel is narrower than that of its entrance channel. Although no significant crack occurs in all conditions
during deformation, the sample deformed via CSD method showed better surface quality as compared to ECA drawing.
This is mainly ascribed to the fact that the sample is significantly bent rather than sheared when deforming through ECA

drawing.
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Fig. 1 Initial microstructure of 6063 aluminum alloy
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Fig. 2 Schematic diagrams of the dies used for (a)
ECA drawing and (b) CSD technique

3. Continuous shear drawing (CSD)
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Fig. 3 Deformation behavior following ECA drawing
and CSD processing of 6063 aluminum alloy
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Table. 1 A description of two different dies and calculated effective stain
Diameter (mm) tal ;
Die Inner angle (°)  Shear strain(g,) Drawing strain (&) To:a stiam
Entrance Exit (&= &+ &)
ECAD-135-10 135 0.48 10 10 - 0.48
CSD-135-9 135 0.48 10 9 0.11 0.59
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Fig. 4 OM image showing microstructural evolution
after CSD processing of 6063 aluminum alloy
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