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Deformation twins and annealing twins in high purity
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Abstract: An as-cast high purity coarse-grained aluminum was deformed by dynamic equal channel
angular pressing (D-ECAP) at high strain rate for one pass at room temperature. The twins formed
during extrusion were studied with electron backscatter diffraction. The results show that deformation
twins and annealing twins can be synthesized simultaneously in the coarse-grained aluminum wvia D-
ECAP, which can be differentiated by their morphology, Kernel average misorientation (KAM) and
the misorientation between adjacent grains. Due to the high strain rate and large shear deformation of
D-ECAP,deformation twins with size of several hundred microns can be formed in aluminum with high
stacking fault energy,and their shapes are lenticular. The twin boundaries deviate from >3 60°¢111)
orientation relationship as a result of subsequent deformation,and the KAM values are mainly between
0.6°-1. 8°. The high strain rate shear deformation contributes to the formation of abundant stacking
fault, intricate dislocation patterns, and high deformation stored energy., and thus the ensuing
temperature rise facilitates the formation of annealing twins. The morphology of annealing twins is
irregular, but the orientation relationship of annealing twin boundaries is more close to 223 60°¢111)
and the KAM values of annealing twins are mainly between 0. 2°-0. 5°.
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Fig. 1 Schematic diagram of D-ECAP experimental device
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Fig. 2 EBSD results of deformation twins in high purity aluminum processed by D-ECAP

(a)inverse pole figure map; (b) corresponding KAM map of fig. (a); (¢) twin boundaries misorientation profile
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Fig. 3 EBSD results of microstructure of annealing twins in high purity aluminum processed by D-ECAP

(a)inverse pole figure map; (b) corresponding KAM map of fig. (a)
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Fig. 4 EBSD results of annealing twins in high purity aluminum processed by D-ECAP

(a)inverse pole figure map; (b) twin boundaries misorientation profile;

(c)corresponding KAM map of fig. (a) ; (d) Kikuchi band contrast map
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