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ABSTRACT

Different mechanisms of plastic straining and recovery bring
about specific changes in the geometry of grains. Two
parameters quantifying those changes are introduced . They
allow to study the contribution of mechanisms of plastic
deformation in a wide range of temperatures. An application
example of the geometrical measurements is given. Measurements
of the changes in geometry of grains in an austenitic stainless
steel enables to detect the temperature range where grain
boundary sliding and grain boundary recovery significantly
contribute to the total strain of the material.
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INTRODUCTION

Plastic deformation of polycrystals is a complex phenomenon
involving different processes of straining and recovery. On a
microscopic level there are three modes of deformation:
(a) intragranular dislocation slip (IS)
(b) grain boundary sliding (GBS)
(c) diffusional flow (DF)
The relative contributions of these modes of deformation to the
total plastic strain 6T depends on the applied strain, rate ea
and the test temperature T. The flow stress at a given strain
is the lowest stress such that the sum of strain rates of the
different deformation modes reaches the value of the applied
strain rate.
The work hardening of polycrystals depends on the rate of the
recovery processes taking place at:
(a) the grain boundaries (GBR)
and
(b) in the grain interiors (GIR).
These two types of recovery have different temperature
characteristics; the grain boundary recovery is more effective
in lower temperatures (Kurzydlowski et al., 1985).
It is essential to modelling of the polycrystal properties that
the contributions of different deformation and recovery modes
at a given experimental conditions are properly estimated.Such
information is stimulating for theoretical analysis and
required for verification of the existing models.












