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ABSTRACT: The evolution of microstructure and hardness during processing of commercial
AAGO61 and AATO32 heat treatable alloys have been investigated. Anncaling experiments
performed on cold worked material revealed similar recovery and recrystallization temperature
regimes for both alloys, however different grain structurcs were observed after comparable
processing conditions: AAGO61 consisted of fine cquiaxed grains whilst AA7032 exhibited an
clongated microstructure. This was attributed to the thermal stability of coarse particles present in
the alloys. For example, AAG061 contains Mg,Si precipitates at the recrystallization temperature,
favouring particle simulated nucleation (PSN) as a recrystallization mechanism. In both alloys, salt
bath heat treatment resulted in a finer grain structure than that observed in commercial practices.
This effect was greater in AA7032 where less PSN occurs at slower heating rates.
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1. INTRODUCTION

Dislocation density may increase from a typical value of 10" lines per square metre in the
undeformed state, to around 10" in heavily deformed work hardened metals [1]. Consequently a
deformed structure is thermodynamically unstable and the desire to lower the total energy of the
system provides a driving force for the changes taking place during anncaling. Soltening occurs in
two stages, recovery and recrystallization, and whilst the driving force for these two phenomena is
the same, the mechanisms and effects on properties are quite different [2]. Partial restoration of
mechanical propertics occurs during recovery, in which dislocations are rearranged to lower energy
configurations, whereas primary recrystallization involves the formation of new, strain-free grains at
the expense of the deformed microstructure. This is usually accompanied by more significant
restoration of mechanical properties.

Nucleation of primary recrystallization generally occurs in a heterogencous manner, at regions
of the microstructure where locally the extent of deformation is highest [3]. In single phase materials
suitable sites may be the original deformed grain boundarics, deformation or transition bands, and
shear bands [4]. The nucleation process itself has been the subject of intense rescarch and debate for
many years during which numerous models have been proposed. Most hypotheses can usually be
attributed to one of the following mechanisms; subgrain growth [5], subgrain coalescence (6], or
bulge nucleation [7]. In recent years the effects of large particles on recrystallization behaviour have
been studied, giving rise to the mechanism of particle stimulated nucleation or PSN [8]. Tt is
generally aceepted that the critical size of particle capable of causing nucleation is approximately
Ium [9], although there is mention of particles as small as 0.5um causing PSN when spaced more
than five diameters apart [ 10].

2. EXPERIMENTAL PROCEDURE

All specimens used in this investigation were taken from material which was cast via a Direct
Chill (DC) process, stress relieved and homogenised to provide a suitable microstructure for
subscquent cold deformation processes. Homogenised AA6061 and AA7032 billets were subjected


















