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Finite Element Numerical Simulation and Analysis of Superplastic Micro-Extrusion Size Effect
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[ABSTRACT] According to the characteristics of
superplastic micro-extrusion, micro-extrusion finite ele-
ment model is built. The influences of size effect are simu-
lated and analyzed by extrusion pressure, effective stress
distribution and the changes of flow grid, on the basis of
size effect of parts at micro dimension. Through this study,
the necessary information and guides are provided for the
further research of extrusion of micro-parts.
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Fig. 1 Schematic of superplasticity micro-extrusion structure
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Fig. 2 Symmetric finite element model of solid bar stock
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Fig. 3 Schematic of extrusion pressure—time at different
friction coefficients
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Fig. 4 Effective stress distribution of billet at different time steps
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Fig. 5 Equivalent stress curve of 3 points on billet
during extrusion
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Fig. 6 Distribution map of flow grid changes with time
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