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ANALYSIS OF STRAIN RATE SENSITIVITY AND STRAIN HARDEING
BEHAVIOR IN UL TRAFINE GRAINED AND NANOCRYSTALL INE METALS

Xie Zling Wu Xiaolei Hong Youshi
(State Key L aboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences, Beijing, 100080)

Abgract A physicaly based model isproposed to describe the plastic deformation of ultrafine grained
and nanocrystalline metals. In the framework of the model , three mechanisms of plastic deformation,
namely didocation glide mechanism, diffuson mechanism and grain boundary diding mechanism were con-
sdered to account for the plastic deformation behavior. Based on the model , we used copper as a " proto-
type" materia to investigate the effectsof grain sze, strain rate and temperature on the plastic deformation
behavior. The calculated results show that the strain rate sensitivity increases with decreasng grain size or
strain rate, while the flow stressincreases with increasng strain rate or decreasing temperature. In addi-
tion, increasng strain rate can improve the ductility of the ultrafine grained Cu. The calculation results are
in good agreement with experimentsin literature.

Key words nanocrystalline, plastic deformation, strain rate sendtivity, strain hardening, Copper



