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Fig. 1 Update of physical cover mesh
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Fig. 2 Deformation of physical cover mesh
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Fig. 3 Displacement of the physical cover mesh’s node.
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Fig. 4 Upsetting deformation process
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Fig.5 Equivalent stress nephogram before and after
field quantity updating
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Methods for field quantity updating during plastic
forming of metals using numerical manifold methods

LI Zi-wen', ZHANG Zheng-rong"'**

(1. School of Material and Energy,Guangdong University of Technology,Guangzhou 510000, China;
2. Provincial Key Laboratory of Metal Forming Processing and Forging Equipment Technology,Guangzhou 510000, China)

Abstract: Two sets of separate and independent coverage grids are used in the numerical manifold
method: mathematical cover and physical cover. When the numerical manifold method is used to simulate
the plastic forming process, the physical domain will be deformed on the fixed mathematical mesh.
Therefore, the physical grid needs to be updated based on the mathematical coverage grid and the
physical coverage information needs to be transformed. In this paper,an interpolation mapping method is
proposed to calculate the coordinates of the physical grid nodes at the previous time updated at the
current time, and the field information of the physical mesh nodes updated at the previous time is
obtained by using the cover function and weight function of cover at the previous time, and the
calculation error can be reduced by revised iteration. The result of error analysis shows that the node
information obtained by the node interpolation mapping is used as the initial value,and the number of
iterations is reduced and the updating speed is accelerated. For this reason, this method is proved to be

effective in updating the fields of old and new physical coverage grids.

Key words: plastic forming;numerical manifold method;field update



