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ABSTRACT A model for recrystallisation after hot deformation of aluminium alloys has
recently been developed. The model is based on experimental investigations of recrystallisation
behaviour and deformed microstructure and texture of hot plane strain compressed AA1050 and
AA3104 alloys, where special attention has been paid to the industrially relevant cube orientation.
In the present paper the model has been applied to industrial hot rolling. The rolling schedule
consisted of 14 passes in a reversible break-down mill followed by a 2-stand tandem mill. The
rolling schedule is characterised by decreasing temperatures, increasing driving pressures and
increasing inter-pass times with increasing pass number. Modelled fractions recrystallised after each
rolling pass, textures and grain sizes were compared to experimental results, although samples from
all passes were not available for practical reasons. Both model predictions and experimental data
showed the highest fractions of recrystallisation in the final rolling passes, and reasonable model
predictions were obtained for recrystallised grain size and cube texture.
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1. INTRODUCTION

Microstructural modelling of recrystallisation is important for several reasons: (i)
empirical methods without an understanding of the recrystallisation mechanisms are no longer
sufficient for further improvement of product quality and reduction of production costs, (ii)
microstructural models give truly predictive capabilities in relation to the effect of process variables
on subsequent processing and product properties in contrast to empirical relationships, (iii)
industrial tests are expensive and difficult to perform, (iv) laboratory simulations are unable to
reproduce all industrial conditions, (v) models are required to handle the complexity of industrial
thermo-mechanical processing and (vi) models may help initiate new experiments that will provide
a more profound understanding of the mechanisms responsible for the microstructural changes.

Modelling of thermo-mechanical processing is well established as a valuable tool for
optimising processing conditions in the steel industry, even for complex processes like rolling. For
aluminium, the modelling is more difficult due to a higher complexity and a higher demand on
knowledge of the physical mechanisms behind the recrystallisation process in order to obtain
satisfactory model predictions. The recrystallisation process during hot rolling of steels can be
satisfactorily described in terms of only one microstructural parameter; the initial grain size, in
addition to the parameters describing the material and the rolling schedule. It has turned out to be
impossible to describe recrystallisation during hot rolling of aluminium properly by an approach
similar to that applied for steels [1-2]. In these attempts it has been concluded that the simulated
microstructures appear unrealistic and that some important unresolved questions in relation to
modelling hot rolling of aluminium exist. It appears that a more sophisticated and ﬁlndan']cgtal
description of the microstructure evolution is required for Al-alloys than for steels. This dcs.cnptmn
has to include a physical characterisation of the potential nucleation sites for recrystallisation and
their respective efficiency under various deformation conditions. An approach based on such
principles has the additional advantage of predicting the recrystallisation texture evolution.


















