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Cdculation of time-dependent Bingham plastic flow using marker FEM

by
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Abstract
A simple marker FEM solution algorithm is introduced to calculate transient Bingham plastic flows. An axisymmetric pure
radial flow problem and a simple problem of mass conservation are first solved for the purpose of checking the FEM
algorithm. A slumping flow of cement-paste cased by its own weight is then calculated as an example of the transient
Bingham plastic flow.
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Fig.5 FE Mesh for Pure Radial Flow problem.
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Fig.6 Position of Markers at Each Time Step.
Table 1 Comparison of Exact and Calculated Position.
Time | Exact Position Calculated Position(r)
(t) (r) At=0.1 | At=0.05| At=0.01
1.0 1.7321 1.7554 1.7414 1.7310
2.0 2.2361 2.2516 2.2458 2.2361
3.0 2.6458 2.6673 2.6565 2.6458
4.0 3.0000 3.0427 3.0078 2.9999
5.0 3.3166 3.3596 3.3225 3.3166
6.0 3.6056 3.6463 3.6104 3.6050
7.0 3.8730 3.9228 3.8779 3.8725
Error (x 107) 11.9918 | 2.6475 | 0.1672
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Fig.7 FE Mesh for Mass Conservation Problem.
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Fig.8 Profiles of the Fluid during Mass Conservation Problem.
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Fig.10 FE Mesh for Slump Test.
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Fig.11 Profiles of the Fluid during Slump Test.
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