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Fig. 5. (a,b) Grain size (diameter) in function of area fraction of annealed AA1050 at 150°C for 1 hour, previously subjected to four and eight 
passes through ECAP die, respectively. (c,d) Corresponding (001), (101), (111) pole figures determined by EBSD technique. The plane of pole 
figures projection is perpendicular to the x-y plane of the billet. (e,f) Disorientations angle distributions obtained from same sample (figure based 
on pixel to pixel disorientations with angles exceeding 15°)
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texture component (111–) [112] is clearly visible. Disorientation 
distributions (Fig. 5e,f) showed evident difference between 
correlated and uncorrelated distributions. This means that dis-
tribution of grain boundaries was no more texture dependent. 
Correlated and uncorrelated distributions became similar for 
higher deformation mainly due to a decreased share of small 
disorientations. This indicates that further deformation resulted 

TABLE 2
Average grain size of ECAP-ed and annealed material at various conditions and step size used for EBSD measurements 

Sample Average grain size with standard 
deviation [��m] Step size [nm] Fraction of low/high angle 

boundaries
Homogenized material 50.79 ±62.59 2000 0.268/0.732
After four passes through ECAP die, annealed 
at 150°C for 1h 0.76 ±1.60 70 0.475/0.525

After eight passes through ECAP die, annealed 
at 150°C for 1h 0.73 ±0,79 70 0.230/0.770

After four passes through ECAP die, annealed 
at 350°C for 1h 7.70 ±7.61 120 0.246/0.754

After eight passes through ECAP die, annealed 
at 350°C for 1h 2.34 ± 8.33 170 0.367/0.633

in transformation of LAGBs into HAGBs and consequently in 
higher grain refinement. In this case uncorrelated and random 
distributions became similar, which could be the evidence on 
texture randomization.

Results obtained after annealing at 350°C of the samples 
deformed in 4 and 8 passes are presented in Figs. 6,7. The IQ 
maps indicate that in both cases regions of higher lattice defects 

��

Fig. 6. (a,b) Example image quality maps of annealed AA1050 at 350°C for 1 hour, previously subjected to four and eight passes through ECAP 
die, respectively (c,d). Example IPF maps of same samples
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Fig. 7. (a,b) Grain size (diameter) in function of area fraction of annealed AA1050 at 350°C for 1 hour, previously subjected to four and eight 
passes through ECAP die, respectively. (c,d) Corresponding (001), (101), (111) pole figures determined by EBSD technique. The plane of pole 
figures projection is perpendicular to the x-y plane of the billet. (e,f) Disorientations angle distributions obtained from same sample (figure based 
on pixel to pixel disorientations with angles exceeding 15°)
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– Initial pass causes inhomogeneity of the texture, while 
increasing of the passes number lead to homogenization 
of the texture.

– Annealing of AA1050 does not change the texture. Initial 
material after homogenizing annealing showed cube texture, 
after annealing of ECAPed sample, shear texture is retained.
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