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Analysis on dislocation theory model for local deformation behavior in bcc metal
through TEM in-situ straining technique

OHMURA, Takahito
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TEM in-situ straining measurements for interstitial-free steel revealed that
dislocations in grain interior moved to a grain boundary and were absorbed at the grain boundary

during deformation. The corresponding stress-strain relation showed remarkable stress increase due
to the reduction of the dislocation density. For further deformation stage, dislocations nucleated
at a grain boundary to lead an increase in dislocation density. Nanoindentation measurements for Fe
single crystal revealed that the strain burst phenomenon occur at the transition from elastic to
plastic deformation, which showed a Gaussian distribution of probability density. In the subsequent
stage of the deformation, the strain burst phenomenon presented power-law function, which is totally
different physical model of the deformation.
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