Captions

Figure 1: Elementary processes: a) Incidental trapping of neighbouring mobile excess dislocations of the same sign and character at a cell wall. The crossed-out dislocations indicate that the trapped ones must not be balanced in order to form a nucleus of misorientation. b) The resulting excess dislocation group described as a partial disclination dipole (PDD, the filled and unfilled triangle denoting the positive and the negative partial, respectively). c) Expansion of the group by capturing additional mobile dislocations. d) Expansion of the PDD by propagation of its partials. 

Figure 2: Elementary processes: Generation of a non-compensated fragment boundary triple junction. The partial disclination propagating at the top of the “new” fragment boundary rotates the two shores of the boundary with respect to each other (here, for simplicity, only indicated below the boundary). When it gets stuck in the “old” fragment boundary, an orientation mismatch is left behind (shaded, cf. the term “wedge” disclination). If this mismatch is compensated by elastic distortion, the triple junction includes a partial disclination. 

Figure 3: Fold-up Thompson tetrahedron with slip planes A-D and cell wall families AB-CD. As an example, the bold arrows indicate the four slip systems which participate in the formation of the cell wall family AD, if only edge dislocations are considered. In the case of symmetric activation, combined mobile edge dislocations would glide in the directions indicated by the dotted arrows, undergo parallel interaction and form cell walls parallel to the edge AD. Thus, the six edges of the tetrahedron correspond to the six cell wall families.

Figure 4: Development of the mean cell wall (cw) and mean cell block boundary (cbb) spacings for aluminium monocrystals of cube and brass orientation. Only the curves for the cw and cbb families with the minimum and maximum spacings are displayed. 

Figure 5: Development of the critical resolved shear stress (crss) contributions due to dislocations (in the cell walls) and disclinations (in the fragment boundary triple junctions), respectively, for an aluminium monocrystal of brass orientation. Only the curves for the four active slip systems are displayed. 
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WDCALL

		0.00E+00

		1.00E-02

		2.00E-02

		3.00E-02

		4.00E-02

		5.00E-02		1.75E-05

		6.00E-02		1.48E-05

		7.00E-02		1.28E-05

		8.00E-02		1.14E-05

		9.00E-02		1.02E-05

		1.00E-01		9.35E-06		2.76E-05

		1.10E-01		8.62E-06		2.53E-05

		1.20E-01		8.02E-06		2.33E-05

		1.30E-01		7.51E-06		2.17E-05

		1.40E-01		7.08E-06		2.02E-05

		1.50E-01		6.70E-06		1.89E-05

		1.60E-01		6.38E-06		1.79E-05

		1.70E-01		6.09E-06		1.70E-05

		1.80E-01		5.83E-06		1.62E-05

		1.90E-01		5.61E-06		1.56E-05

		2.00E-01		5.40E-06		1.50E-05		4.86E-05		4.31E-05

		2.10E-01		5.22E-06		1.44E-05		4.23E-05		3.74E-05

		2.20E-01		5.06E-06		1.39E-05		3.70E-05		3.28E-05

		2.30E-01		4.90E-06		1.35E-05		3.26E-05		2.89E-05

		2.40E-01		4.77E-06		1.31E-05		2.89E-05		2.57E-05

		2.50E-01		4.64E-06		1.27E-05		2.57E-05		2.30E-05

		2.60E-01		4.52E-06		1.23E-05		2.30E-05		2.08E-05

		2.70E-01		4.42E-06		1.20E-05		2.07E-05		1.89E-05

		2.80E-01		4.32E-06		1.17E-05		1.87E-05		1.72E-05

		2.90E-01		4.23E-06		1.15E-05		1.69E-05		1.58E-05

		3.00E-01		4.14E-06		1.12E-05		1.54E-05		1.46E-05

		3.10E-01		4.06E-06		1.10E-05		1.40E-05		1.36E-05

		3.20E-01		3.99E-06				1.28E-05		1.27E-05

		3.30E-01		3.92E-06				1.18E-05		1.19E-05

		3.40E-01		3.85E-06				1.09E-05		1.12E-05

		3.50E-01		3.79E-06				1.00E-05		1.06E-05

		3.60E-01		3.73E-06				9.27E-06		1.01E-05

		3.70E-01		3.68E-06				8.59E-06		9.61E-06

		3.80E-01		3.63E-06				7.98E-06		9.18E-06

		3.90E-01		3.58E-06				7.43E-06		8.79E-06

		4.00E-01		3.54E-06				6.93E-06		8.44E-06

		4.10E-01		3.49E-06				6.48E-06		8.12E-06

		4.20E-01		3.45E-06				6.07E-06		7.83E-06

		4.30E-01		3.41E-06				5.69E-06		7.56E-06

		4.40E-01		3.38E-06				5.35E-06		7.31E-06

		4.50E-01		3.34E-06				5.03E-06		7.09E-06

		4.60E-01		3.31E-06				4.74E-06		6.87E-06

		4.70E-01		3.28E-06				4.47E-06		6.67E-06

		4.80E-01		3.25E-06				4.22E-06		6.49E-06

		4.90E-01		3.22E-06				3.99E-06		6.31E-06

		5.00E-01		3.19E-06				3.78E-06		6.15E-06

		5.10E-01		3.17E-06				3.59E-06		5.99E-06

		5.20E-01		3.14E-06				3.41E-06		5.85E-06

		5.30E-01		3.12E-06				3.24E-06		5.71E-06

		5.40E-01		3.09E-06				3.08E-06		5.58E-06

		5.50E-01		3.07E-06				2.93E-06		5.45E-06

		5.60E-01		3.05E-06				2.79E-06		5.34E-06

		5.70E-01		3.03E-06				2.67E-06		5.22E-06

		5.80E-01		3.01E-06				2.55E-06		5.11E-06

		5.90E-01		2.99E-06				2.43E-06		5.01E-06

		6.00E-01		2.98E-06				2.33E-06		4.91E-06

		6.10E-01		2.96E-06				2.23E-06		4.82E-06

		6.20E-01		2.94E-06				2.13E-06		4.73E-06

		6.30E-01		2.93E-06				2.05E-06		4.64E-06

		6.40E-01		2.91E-06				1.96E-06		4.56E-06

		6.50E-01		2.90E-06				1.88E-06		4.48E-06

		6.60E-01		2.88E-06				1.81E-06		4.40E-06

		6.70E-01		2.87E-06				1.74E-06		4.33E-06

		6.80E-01		2.86E-06				1.68E-06		4.25E-06

		6.90E-01		2.84E-06				1.61E-06		4.18E-06

		7.00E-01		2.83E-06				1.55E-06		4.12E-06

		7.10E-01		2.82E-06				1.50E-06		4.05E-06

		7.20E-01		2.81E-06				1.44E-06		3.99E-06

		7.30E-01		2.80E-06				1.39E-06		3.93E-06

		7.40E-01		2.79E-06				1.34E-06		3.87E-06

		7.50E-01		2.78E-06				1.30E-06		3.81E-06

		7.60E-01		2.77E-06				1.26E-06		3.76E-06

		7.70E-01		2.76E-06				1.21E-06		3.71E-06

		7.80E-01		2.75E-06				1.17E-06		3.65E-06

		7.90E-01		2.74E-06				1.14E-06		3.60E-06
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cw spacing AB, AD, BC, CD

cw spacing BD

cbb spacing AD, CD

cbb spacing BC

vM strain (1)

cell and cell block sizes (m)
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