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Abstract

The remeshing is a method to replace a distorted mesh by a new mesh without interrupting the finite
element calculation. The remeshing procedure in this paper refers to the rezoning, for whidh a smoothing
process is developed to alleviate the distortions of mesh. In the paper, an automatic finite element rezoning
system with tetrahedral elements for large deformation analysis has been developed. Our smoothing process is
composed of two steps, a surface smoothing and a volume smoothing. In the surface smoothing, checking the
dihedral angle and projection on surface patch reduced the change of shape and nodes penetrating die. The
constrained Laplacian smoothing has been employed for the volume smoothing process. The state variables
are mapped from old mesh to new mesh by using volume coordinates within a tetrahedral element. All these
procedures have been linked to the NIKE3D program. As illustrated in the examples the overall strategy
ensures a robust and efficient rezoning scheme for finite element simulation of metalforming processes.
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(b) The deformed shape without rezoning at 55 step

Fig. 13 The deformed shapes of constrained indentation
process at each interrupted step
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