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ABSTRACT

The potential of a mesh-free, moving Kriging based collocation scheme for the numerical solu-
tion of large strain solid mechanics problems is investigated. Mesh-free methods eliminate the
necessity of constructing an appropriate computational grid, enable a natural representation of
complex, evolving geometries and are expected to exhibit robust convergence properties, par-
ticularly in large deformation scenarios. In contrast to methods that are based on the Galerkin
weak form of the governing partial differential equations, the considered moving Kriging col-
location approach, which is based on the strong form, is truly mesh-free in the sense that no
background mesh is required for numerical integration.

A typical weakness of common mesh-free discretization schemes such as mesh-free Galerkin,
Smoothed Particle Hydrodynamics or numerical Peridynamics is the lack of a consistent pro-
cedure for imposing (essential) boundary conditions. By contrast, the approximation function
in the moving Kriging framework examined in this work can be conditioned on point value-
as well as derivative-information, thus rendering the exact imposition of essential as well as
natural boundary conditions straightforward. Aforementioned features let the moving Kriging
technique appear as a promising approach to the simulation of manufacturing processes such as
metal forming, metal cutting and additive manufacturing.

By incorporating an expicit linear basis function into the moving Kriging framework, the zeroth
and first-order consistency conditions are fulfilled, and thus the conservation of linear and angular
momentum is guaranteed. A proof of concept and a study of the method’s properties subject
to an alteration of its parameter settings (characteristic length scale of the covariance kernel,
support of the moving window function etc.) is conducted by means of examples.
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