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Titel: Numerical aspects of strain gradient elasticity

Abstract

The nse of strain gradients in material models requires additional effort when boundary value problems
are solved numerically with the Finite Element Method (FEM), compared to the usual second-order partial
differential equations (PDE) that arise in the case of simple materials, In short, one needs to introduce either
the first gradient H = u @ Vy as a new feld, and enforee H = uw e Vy weakly by solving two coupled systems
of PDEs with Cyy continuous approximations of u and H (implicit strain gradient), or construct ) continuous
approximations of the displacement field u (explicit strain gradient). In both cases, additional degrees of freedom
are introduced. This requires an extension of standard FE codes, which T shall address in my talk. Specifically,

[ intend to cover the following points:
s Discussion of the advantages and drawbacks of explicit and implicit strain gradient implementations
o From the PDEs to the weak form in 30 gradient elasticity
s Constructing O continuous elements

s [mplementation as user elements into Abagus
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