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ABSTRACT The push—pull cyclic deformation of a copper bicrystal with components rotated along
the grain boundary (GB) was carried out under constant plastic strain amplitude at room temperature.
The plastic strain amplitude was 1.5x1073. The evolution of slip morphology and dislocation structure
was observed by using SEM-ECC technology. With components rotating, the dislocation structure
changes gradually from the slip band to the deformation band acting with GB respectively. This
phenomenon was caused by the geometrical effect of the rotating crystal planes. The second type of
deformation band (DB II ) blockaded the impingement of the primary slip system band. The formation
of dislocation free zone (DFZ) at GB was resulted from the formation of DB II. When the secondary

slip system interacted with the DB II, the wall structure of DB II turned into the cell structure
gradaully.
KEY WORDS copper bicrystal, grain boundary (GB), dislocation structure, deformation band

II (DB 1I), grain boundary dislocation free zone (GBDFZ)
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Fig.1 Schematic of the size and orientation of specimen
(a) size and testing position of specimen (height is
5 mm)
(b) nominal stress axis orientation of G1 and G2 in

steregraphic triangle
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Fig.2 Illustration of geometrical relationship between slip systems at different positions and loading directions
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Fig.3 Slip morphologies and dislocation structures at different cycles (PS—primary slip)

(a) dislocation structure at 200 cyc

morphology at 3250 cyc
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(b) slip morphology at 1650 cyc

(c¢) dislocation structure and slip

(d) dislocation structure and slip morphology at 3300 cyc
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Table 1 Schmid factor (£2) and the rotational angle of each position, and the rotational angle deviation Aa between

the corresponding positions after one cycle

Grain Tested ? Rotational angle Aapi_p2 Aaps_pa
position (before fatigue testing) (after one cycle), deg deg deg
G1 P1 0.471 0.0607 0.0036 -
P2 0.367 0.0643
G2 P3 0.375 0.1067 - 0.0097
P4 0.362 0.1164
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Dislocation structures in different areas at the same
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(a) dislocation structure in the matrix (PS—primary

slip, SS—secondary slip) (b} the cell in DB I
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