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ABSTRACT Symmetrical push-pull fatigue tests were conducted on as—electrodeposited polycrys-
talline twin copper. Different dislocation configurations were formed in twins with different widths.
When the twin width W, > 1 pum, loop patches and walls were found in twins, the same as that in
single crystal; when 1 pm> W, >200 nm, ladder-like structures formed in twin, which like persistent
slip bands (PSBs); when 200 nm> W, >20 nm, only some dislocation fragments were found; when
W, <20 nm, no stable crystal dislocation segments exist in the twin.
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Fig.1 Cyclic hardening curves of twin copper at different

plastic strain amplitudes
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Fig.2 (SSC of twin copper compared with that of sin-
gle crystal, in order to compare the axis stress in
twin copper and shear stress in single crystal, the
Taylor factor 3.06 and Sachs factor 2.24 used
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Fig.3 The evolution of dislocation configuration in Cu
twins with width greater than 1 um

(a) Agp/2 = 1.15x 1074, Ny=140000, loop patches
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Fig.4 The evolution of dislocation configuration in twins

with width region of 1 pgm—200 nm

(a) Agp/2 = 4.10 x 1071, Np=12000, walls, vein
fragments and PSB-like structure (shown by
arrow)

(b) Asp/2 = 3.90 x 10°
like PSBs

3Np=2200, dense ladder
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Fig.5 Schematic of evolution process of the like—
P’SBs in twins with width between 1 pm and
200 nm
(a) random dislocations in twin
(b) irregular wall formed under cyclic loading
(¢) regular walls (PSB-like structure) formed

with increasing cyclic deformation
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