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ABSTRACT

An AA6060 alloy has been deformed in hot torsion at Zener-Hollomon parameters (Z) ranging from
Z=2-10%s to Z=2-10'%s and to various strains, ranging from e=1 to €=25, the resulting
microstructures has been investigated by optical and electron microscopy and the texture evolution
by X-rays. The stress-strain curves recorded during deformation showed an initial rapid rise to a
peak flow stress, followed by a gradually softening to a final steady state plateau, this fall in flow
stress has been discussed based on texturing effects and grain boundary sliding effects.
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1. INTRODUCTION

A large amount of work has been devoted to investi gating the shape of the stress-strain curve during
hot torsion deformation to high strains. The work has mostly been carried out on pure aluminium,
from commercial grade to high purity aluminium. It has been found that the flow curve has a path
not found in other deformation modes, increasing first to an initial, narrow steady state plateau,
followed by a fall in flow stress to a final steady state. In the present investigation high strain
deformation has been carried out on a 6060-alloy, special attention has been given to the
development of the microstructure and in particular to the development of high angle boundaries.
During deformation, the original grains changes their shape, and become elongated in the main
deformation direction, and the surface area per unit volume of a grain increases with increasing
strain. Grain boundaries often play an important role during nucleation of recrystallisation, and in
the present work the shape change of the original grains has been studied.

2. EXPERIMENTAL

An AAG6060-alloy (0.49wt% Mg, 0.42wt% Si, 0.20wt% Fe and balance Al has been investigated in
hot torsion, at temperatures and strain rates as listed in Table 1. Prior to testing the material was
homogenised at 580°C for eight hours followed by water quenching. The initial grain size of the
material was measured by optical microscopy to be ~100um.

Table 1: A listing of the deformation conditions for the torsion tests carried out in the present
investigation. In calculating Z an activation energy of 156kJ/mol has been used.

Z.(1/s) Temperature ("C) Strain rate (1/s) Strain

2-10% 528 0.01 1,2, 4,10
2:10™ 520 | 1,2.3,5
710" 480 10 1,2,3,5,25
- 10H= 466 21 1,2,4, 10

Some of the samples were further investigated using optical microscopy, SEM, TEM, and X-rays,
Because of the variation in strain throughout the specimen thickness, care must be taken when
preparing the specimens for microstructural investigations. Specimens for optical microscopy and
scanning electron microscopy (SEM) was ground and polished to a final II.HL]\H(_,»\\ of 25 ~.7'1‘11111,
which ensures that the investigated area is at most 200pm below the surface. Samples for TEM


















