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Crystal Plasticity Analysis of the Disclination Type Deformation Field
and Stress Concentration in a HCP Bicrystal
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Plastic slip deformation of a HCP bicrystal is analyzed by a crystal plasticity FE code and
distribution of plastic shear strain on the primary and secondary slip systems, as well as some stress
components are examined. The constituent crystal are idealized ones and slip deformation on basal,
prismatic and pyramidal slip systems can take place, but twin deformation cannot. After a deforma-
tion of 19 nominal tensile strain, sharp stress concentrations are developed at the junctions of the
grain boundary plane and specimen surfaces even though the crystal orientations of the two grains
differ only a few degree. Results are compared with the case for FCC bicrystals and effects of the
activation of secondary slip systems are discussed.
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Fig.1 Geometry and boundary condition for the models
employed in this study.
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Fig. 2 Nominal stress vs. nominal strain relations
obtained for single and bi-crystals of FCC and HCP
type.
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Fig. 3 (a) and (b): Distribution of plastic shear strain (ST DI BRI Cly TR, WD C
on the primary slip systems in bicrystals of HCP and DIESERITE ST 2 WI~D RO TEBI L (X 3(d)
FCC type, respectively. (c) and (d): Plastic shear T2 ThD. ZD 2 WY ZOIEENZ L D #hi D
strain on secondary slip systems in HCP and FCC IEE TR L, FORERE LTE IITH LA
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Fig. 4 Distribution of the stress component o, in DITEFMAECIZS K, fRE L ORISR IRE 2
bi-crystals of FCC and HCP type. Gray level at the ISTHEFRERAE XA LIZRB T EASRENT-.

nominal stress is shown by an arrow at the legend. _
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