
Another point to consider is the time required to initiate and complete the recrystallization of the entire microstruc-235

ture. SRX is not a thermodynamic phase transformation and, as such, the recrystallization temperature is set arbitrarily236

by the transformation time scale. In this work, we take the recrystallization temperature as that for which 99% of the237

SRX process is completed in 1 s. From the evolution profiles in Fig. 7(a), we set TRX = 600�C, which is consistent238

with measurements in high-purity strained iron specimens [64, 66]. We emphasize that this does not imply that re-239

crystallization does not occur at lower temperatures. Indeed, it has been shown to take place at temperatures as low as240

400� in rolled Fe sheets [67].
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Figure 8: Snapshots of the evolving polycrystal at (a) 0%, (b) 20%, (c) 40%, (d) 80%, and (e) 90%. (f) Recrystallization curve corresponding to
the snapshots given in (a)-(e).

241

3.3. E↵ect of prior recovery on material evolution during SRX242

Figure 9 shows the e↵ect of considering recovery at several temperatures in terms of the corresponding starting243

(‘recovered’) dislocation densities (see Fig. 6) for microstructures defined by ✏ = 12.5% and a mobility ratio of 100.244

On a logarithmic time scale, the e↵ect of recovery on SRX evolution is relatively small, amounting to no more than a245

20% time delay due to smaller dislocation densities.246

3.4. Formation of recrystallized nuclei247

The recrystallization of a deformed metal is generally considered to proceed in two stages that can be broadly248

characterized as nucleation and growth The nucleation stage involves the formation of a small volume of relatively249

perfect material, which is at least partly bounded by a high angle grain boundary, within the deformed material. To250

be a viable nucleus, this volume of material must be of a su�cient size to be able to grow into the deformed material.251

The growth stage is involves the migration of one or more of the HAGB into the deformed or recovered material. The252

growth velocity depends on the boundary mobility and the magnitude of the driving forces.253

Depending on which mechanism controls the final texture of the recrystallized structure, it is said that SRX is254

governed by oriented nucleation or by oriented growth, respectively [68, 69]. Here, we carry out a numerical analysis255
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