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Abstract: The microstructures characteristics of the cold-rolled deformed nanocrystalline Nickel metal were studied
by transmission electron microscopy (T EM) . The results show that, after cold-rolled deformation, the average grain
size is about 50 =70 nm. Few of dislocations are found in the deformed microstructure. T here are step structures in
the grain boundary ( GB) and neighborhood area, and the contrast of stress field ahead of the step corresponds to the
step in the shape. In the late stage of the deformation, with the grain size growing up, the grain boundary can emit
partial dislocations. The partial dislocations promote the creation of stack faults, and the size of the stack faults
grows up with the gliding of the partial dislocation, so, it is easy to realize the deformation. When the size of stack
dislocations grows up, the local deformation stress ahead of the step gradually become big. When this stress reaches
a critical value, the gliding of the partial dislocations stops, the stack faults will stop growing up and leave the step

structure behind.
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nanocrystalline Nickel after cold-rolled
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Fig.3 TEM image of morie strips for

cold rolled nanocrystalline Nickel
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Fig. 5 Microstructure of step in another area
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Fig. 6 Stack faults formed by partial
dislocations gliding on grain boundaries
of (111) crystal plane and movement
of partial dislocations gliding
corresponding to Figs. 5 and 6
((111) plane and atoms are

marked according to Ref.[ 14])
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