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Evaluation of
Various Averaging
and Interpolation

Methods for Scalar

Viotivation and Tensorial Finite
The continuous finite element(FE) data transfer from simulation to
simulation increases the accuracy of the results during the product EI e ent Data
development. However, assembly models which are constructed by I\/Iap p | N g
many sub-models with very detailed mesh structures are costly to

solve. Therefore, transfering the FE data, such as stress tensor and
effective plastic strain, to an optimal mesh structure Is necessary to
reduce computational effort. The mapping tool and certain data
averaging and interpolation formulations are required for both tensors

and scafars. Numerical Example
Solution ’ (
« Extend scalar data averaging and interpolation formulations to be ' y-stress
able to transfer tensorial data 356.80
350.71
) > @)Vl /YD (d)?], if di # 0 for all B 344.62
FR) = { ‘Bep P 3200
Vi, it d; = 0 for some E; 326.35 _
’A /N ‘ ‘{ #ﬁi#“###; ‘ﬁ‘#ﬁ&* 320.26 _
4}" AVAVAVAVAN ‘ #ﬁgﬁ. AVAVAYATAVAVAVA ;ﬁﬁ% 314.17
., L V.VAY-VAVA | NP IASAANN -
> (@)al,| /[ (), if di#0 for all S, > VA IR AL
}‘(G’J ): S.cP kel S.cP \ Y VA AW AV AW A ANV SV 301.99
Ly kel ! ' 295.90
J;?Hj it d; = 0 for some S; 289.81
283.72
Shepard’s formulation for scalar data (top) and application of Shepard’s function to tensorial data (bottom) z:;:i }
. . . . . . . . 265.45
* Modify invariant-based diffusion tensor interpolation methods in B ——
T . o . | Y. T N e 259.36
medical imaging applications to interpolate tensorial FE data. W racavsiviaivisaan 253.27
DO B B 247.18

v
#ALL&LL b

241.09
235.00 |

* Use FE shape functions to interpolate the data on the projection of
the target point which lies on the patch.

TL
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i=1

The FE data mapping from 64 element source mesh (top) to 256 element target meshes (left) and

1024 element target mesh (right) using C-set invariant-based mapping formulation (middle) and
ReS u ItS closeset(;oi(:lt seaa?ci forerflulati%n (bc?ttogm) ” R e o i
Absolute Dissipated Absolute Return
_ Total Energy Error [%] Displacement Error [%0] Referen CES
64 Element Source Mesh 1.96 0.04 « Wolf, K., Scholl, U., Post, P., Peetz, J., D'Ottavio, M.,
Closest Point Map 2./4 0.03 Wallmersperger, T., Waedt, M., and Kroplin, B. (2005).
C-Invariant Set Map 0.81 0.88

Verbesserung der prognosefahigkeit der crashsimulation aus
256 Element Target Mesh

. . hoherfesten mehrphasenstahlen durch berticksichtigung von
Absolute Dissipated Absolute Return : : :
_ Total Energy Error [%] | Displacement Error [%] ergel.onlsse.n vorangestellter umformsimulation. FAT
Schriftenreihe, FAT-198.

64 Element Source Mesh 2.87 0.05
Closest Point Map 3.40 0.11 « Shepard, D. (1968). A two-dimensional interpolation function
C-Invariant Set Map 1.38 1.08 for irregularly-spaced data. In ‘68 Proceedings of the 1968

1024 Element Target Mesh 23rd ACM national conference, New York.

Absolute errors of the selected mapping procedures which are done using fully integrated 3-node triangle elements
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