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ABSTRACT: Four high purity aluminium-magnesium alloys with different magnesium contents
(0.13%, 1%, 3% and 5%Mg) were used to investigate the effect of magnesium content on hot
deformation and subsequent recrystallisation behaviour. The alloys were deformed in a plane strain
compression testing machine at 385°C and at strain rates of 2.5/s and 25/s. The changing strain-rates
from 25/s to 2.5/s and from 0.25/s to 2.5/s were also applied. Polarised light optical microscopy was
used for determining recrystallisation kinetics, ie. the time for 50% recrystallisation, and
recrystallised grain size. Experimental results show that with increasing magnesium content, flow
stress increases, recrystallised grain size decreases continuously, while recrystallisation kinetics
increase from the lowest magnesium alloy (Al-0.13%Mg) up to Al-1%Mg and then decrease.
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L. INSTRODUCTION

Magnesium is one of the most important solution-hardening elements in aluminium alloys and
aluminium alloys with different contents of magnesium are the most important matrix materials of a
commercial series of aluminium alloys. The effect of magnesium content on hot deformation and
subsequent recrystallisation behaviour is not completely clear because of interaction with some
other elements in commercial alloys. The present research is to investigate the effect of magnesium
content on hot deformation behaviour under constant and changing strain-rate conditions, and
subsequent recrystallisation behaviour using four high purity aluminium-magnesium alloys with
different magnesium contents.

2. EXPERIMENTAL

Four high purity aluminium-magnesium alloys, A1-0.13%Mg, A1-1%Mg, A1-3%Mg and Al-
5%Mg, supplied by Alcan International Limited, Banbury, were in an as-rolled and annealed
condition with dimensions of 12 mm in thickness. The compositions of the experimental materials
and grain sizes are given in Table 1.

Specimens were machined with dimensions 60x40x10 mm with the “rolling” dircqiom the
same as that in the slabs provided. Each alloy was deformed at a temperature of 385°C and at
constant equivalent strain-rates of 25/s and 2.5/s and changing strain-rates from 25/s to 2.5/s or
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