230 Selected Topics of Contemporary Solid Mechanics
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Within the framework of continuum dislocaion theory the plane-strain condrained shea of a
singe and bicrysta strip is andyzed. For the single crysta strip we condder the single and double
dip systems oriented at different angles to the diredion of shea. For bicrystal strip the main
asumption is tha eadt crysta layer has only oneadive dip system. These dip systems are oriented
differently with resped to the diredion of shea. We aso asaume tha both crystal layers are
dasticdly isotropic and have the same elastic moduli. At the grain bounday the displacements and
thetradionsmug be continuous Besides, thedislocaionscannot penetrate the grain bounday. The
problem is to degermine the displaceaments and the plastic distortion & fundionsof thegiven oveall
shea drain.

Qur am istwofold. Frst, we are going 1o find the solution in dosed andyticd form for thesinge
crystal with oneadive dlip system and with symmetric doubk dlip systems, and for the bicrystal in
the symmetric case (twins). If the disspation can be negleded, then dislocaionsappea to minimize
the total energy of crystal. Due to the spedfic form of the energy of dislocaion nework which is
propottiond to the dislocaion dengty for small densties, we show tha there is an energetic
threshold for the dislocaion nudeaion. If the shea strain exceals this threshold, geometricdly
necssry dislocaions appea and pile up nea the grain and phase boundaies lealing to the
material hardening. From the obtained solution we can compute the confribution of the
geometricdly necessary dislocdionsto the energy of grain and plese boundaies. If, in contrary, the
disgpaion due to the resistance to the dislocaion motion is essntial, the energy minimizaion
should be replaced by the flow rule. The solution exhibits the disgpative threshold for dislocaion
nudedion, the Bauschinger trandationd work hardening, and the size effed. Our seamndam is to
develop the numericd procelure for the solution of this problem in the case where the adive dlip
systems are not symmetric. The agreanent beween the numericd and andyticd solution for the
speda case of symmetry will jugtify the correadnessof developed nunericd procedure.
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