























(a) The process of microstructural changes during ECAP can
be subdivided into three stages: i.e. an incubation period
for new grain evolution in stage 1; grain fragmentation by
frequent formation of DBs in stage 2 and full development
of new fine grains in stage 3.

(b) In stage 1, below a critical strain, conventional disloca-
tion substructures with LABs are homogeneously developed
accompanied by embryos of DBs.

(c) In stage 2, such embryos can transform into macroscopic
DBs. The number and the average misorientation of the
boundaries of DBs rapidly grow with increasing the defor-
mation, leading to original grain fragmentation into different
misoriented regions.

(d) In stage 3, new grains surrounded by HABs are fully devel-
oped in a whole material accompanied by randomization of
the crystal orientations at high strains.

(e) It is concluded, therefore, that process of new grain for-
mation can be a series of deformation-induced continuous
reactions, that is cDRX.
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