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Fig- 1 (b) Shear stress curvesw ith increasing prescribed
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Fig- 1 (c) Effective plastic strain distribution
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(a) Shear stress curvesw ith increasing prescribed (b) Effective plastic strain distribution along
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Fig- 2 For different values of the non- local material plastic paraneter C
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FINITE EL EM ENT ANALY SISFOR GRAD IENT PLASTICITY
AND MODELL INGOF STRAIN LOCAL IZATION

LiXikui S. Cesmotto”

(N ational L aboratory for Structural A nalysis o Industrial Equipment,
D alian U niversity o Technology, D alian 116023, China)

+

(M .S.M . Department, University o L iege, B elgium)

Abstract A finite elenent method for gradient plastic continuum ispresented. ThelL apla-
cian of the internal state variable is detemm ined on the basis of a least square polynom ial
approximation of the internal state variable around each integration point. A mixed strain
elenent w ith one point guadrature and hourglass control derived from the Hu- W ashizu
principle and the average von-M isesyield criterion are particularly considered. T he consis-
tent elanent stiffnessmatrix and consistent algorithm for the integration of the rate consti-
tutive equation for the gradient plasticity are analytically derived. The consistency condi-
tion is exactly satisfied at each integration point in the non-local sense in the proposed ap-
proach. The numerical exanples illustrate the capability and performance of thepresent fi-
nite elanent method for the non-classical continuum in lving for the strain localization
problems.

Key words gradient plasticity, strain localization, finite elenent, consistent algorithm



