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Fig. 1 The stress-strain curve of material
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Fig. 2 Finite element meshes in shear band problem
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Fig.3 Displacement-reaction diagrams of classical

elasto-plasticity theory
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Fig. 6 Equivalent plastic strain of classical elasto-plasticity theory
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Fig. 7 Equivalent plastic strain of couple stress elasto-plasticity theory (/=1.5 mm)
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Finite element methods in couple stress/strain gradient elasto-plasticity theory

JI Bin,

CHEN Wan-ji~ ,

WANG Sheng-jun

( State Key Laboratory of Structural Analysis for Industrial Equipment,

Dalian University of Technology, Dalian 116024, China )

Abstract: The flow theory of couple stress gradient elasto-plasticity is derived and a new strain

gradient theory is introduced, which includes only two length scales and has a simple structure. A

RCT9 4 RT9 plane triangular element is applied to shear band problem of softening materials. This

element has no spurious zero energy modes and passes the C*' patch test, namely passing the C'

constant curvature patch test and the C° linear stress patch test simultaneously. Numerical results

show that pathological mesh dependence as obtained in traditional finite element computations with

conventional continuum models is no longer encountered. The width of shear band grows more narrow

with smaller length scales.

Key words: couple stress; strain gradient; C*' patch test; shear band



