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Abstract  The variations in structure and mechanical properties of AA7010 thick plate have been
investigated. The studied plate thicknesses were 100-200 mm and the material was overaged and
stress relieved. The material studied is frequently used to produce load-carrying airframe
components. The focus of this paper is the influence of recrystallisation. The degree of
recrystallisation was determined as a function of position in the mid width of the plates by using
optical microscopy and image analysis. The crystallographic orientation of recrystallised grains were
determined from EBSP maps. Hardness measurements on subgrain areas and on recrystallised
grains were done by micro hardness indentations in order to reveal the effect of recrystallisation on
yield strength. The fracture toughness at different positions of the plates are discussed in terms of
influence from recrystallisation. The paper also discusses the mechanisms behind the
recrystallisation and its influence on mechanical properties such as yield strength and fracture
toughness. The suggested influence of recrystallisation on the mechanical properties are compared
to the influence seen from other parameters such as chemical composition, quench rate, texture,
grain size, distribution and sizes of inclusions, dispersoids and ageing precipitates.
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1. Introduction

AATTO10 Al alloy was developed in the seventies to among other things have high static strength
over a wide range of plate thicknesses with a reduced quench sensitivity [1]. Properties throughout
plates are anisotropic [2-4]. Variations of properties according to position are more or less caused
by differences in chemical composition, quench path, size and distribution of inclusions, dispersoids
and ageing precipitates, texture, grain size and degree of recrystallisation. Interaction effects of
mentioned structural features are also possible [2,5]. AA7010-T7451/52 thick plate is used for
airframe components, which are machined in NC-machines. For better reproducibility an isotropic
material is desirable. Fracture toughness is a property of great interest for designers. It has been
stated in the literature that recrystallisation has a negative effect on plane stress fracture toughness
of 7xxx series aluminium alloys [6], on the other hand it has also been stated that it doesn’t have
any influence [7] or that the influence is in interaction with quench rate [5]. Information about the
influence of recrystallisation on yield strength of hot rolled and overaged 7xxx series aluminium
alloys is not very common in the literature.

This study has been undertaken to investigate the influence of recrystallisation on fracture
toughness and yield strength in thick plate A7010-T7451/52.

2. Experimental details

The AAT010-T7451/52 plates were manufactured by hot rolling of ingots about 410 x 1100 mm
in cross section and with a length of a few meters after some machining. After hot rolling with a
reduction from about 410mm to 100, 150 and 200 mm, the plates were solution treated, stretched or
cold compressed and artificially aged.

Centre blocks were cut through the thickness, (T). The blocks were centred in width and cut out
about 2 meters from the beginning of the plates, i.c. where the ingots first solidified. From these
blocks tensile specimen, samples for X-ray texture measurements, EBSP and optical microscopy
studies were machined out. The tensile specimen had a flat shape. They were cut out parallel to the


















