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Fig. 1 Principal stress distributions around parallel edge
dislocations calculated based on (a) 100 linearly
arrayed dislocations with dislocation spacing of
10b, (b) low energy array of 20 x 20 dislocations
with horizontal dislocation spacing of 20b, and (c)
low energy array of 100 x 100 dislocations with
horizontal dislocation spacing of 10b. b is Burgers
vecto and G is shear modulus™



Jort

Fig. 2 Coordinates in edge dislocation array
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Fig. 3 Evolution of total dislocation density with shear
strain , d/dt =0.01/s. Full lines: calculated values,
signs: experimental data from resistometry and
calorimetry, X torsion, [ | compression; Vstraigh
t rolling, d/dt =1-10/s; (a) Cu 99.95%, T=77K
(above) and 294(below); (b) Al 99,99%, T=77K
(above) and 294 (below). Evolution of screw ©
and edge - densities is also demonstrated”™
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Fig. 4 Stress free body (a) is elongated and its both
ends are fixed (b). Strain energy of body is
represented by OAC. When small portion of str
essed body is replaced by stress free material,
strain energy of system is reduced to area OBC
and energy release is represented by area OAB
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Fig. 5 Matrix with high dislocation densities and recr
ystallized grains constitute constant volume sys
tem, in which energy release can be max imiz
ed when absolute maximum stress direction be
comes parallel to minimum elastic modulus dir
ection of recrystallize

Contour Level: 1, 5, 15, 35
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Fig. 6 (a) Measured™ and (b) simulated"? (111) pole
figures showning deformation textures of Crystal
(123)[412] after 90% reduction in thickness by
channel die compression. Smulation was made
using strain rate sensitivity full constraints model
with m=0.01. (O Initial orientation of Crystal
(123)[412], @{] Orientations of Crystal ~ {135}
<211>, [lOrientations of Crystal ~ {011}<522>,
< Calculated orientation of crystal reduced by

90%.
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Fig. 7 The calculated shear increments at a thickness
reducition of 0.01 on acting slip systems of the
crystal (123)[41-2] as a function of strain™
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Fig. 8 Orientation relations in deformed and recrystall
ized states. Subscripts d and r Indicate deforme
d and recrystallized states respectively
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squares ™) (111) pole figure showing textures
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Table 1 Texture Com!)onent Strength of High Purity
OFE copper
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Fig. 17 Active slip systems (1, 2, 5, 6) of fec crystal
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