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This contribution analyses the development of crystallographic texture and 

dislocation density in Al alloys deformed with different straining levels. The correlation 

between the pre-deformation state, deformed and annealed counterparts is 

examined. To characterize the deformed state, a variety of techniques such as 

microindentation, X-ray diffraction line profile analysis [1] as well as electron 

backscattering diffraction were employed. These experimental methods allowed 

tracing the crystallographic aspect of microstructure evolution as well as assessing 

the evolution of dislocation density in the deformed materials. The investigated 

materials were exposed to deformation levels ranging between 0.06 and 1.7, which 

has resulted in a continuous increase in the dislocation density. The results gained 

suggest that even a small straining of 0.06 accounted for the substantial evolution of 

dislocation density above 1013 m-2 while the straining level above 0.3 has led to the 

density of dislocations of ~1014 m-2. The experimentally measured pattern of the 

development of dislocation density was accurately reproduced by numerical models 

[2, 3] for the low, moderate, and high deformation levels. The evolution of 

crystallographic texture in the deformed and subsequently recrystallized materials 

was examined by experimental and modeling approaches. The employed finite 

element, flow line [4], and crystal plasticity models enabled an explanation of the 

heterogeneous nature of texture evolution across the thickness of rolled sheets, while 

the texture development in the recrystallized samples was explained by employing 

basic principles of crystal plasticity and grain growth selection criteria. This 

contribution shows that the pre-rolling state has a great influence on the development 

of annealing texture and plastic strain ratio in Al alloys. 
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