
 
 

Do advanced material models contribute to accuracy in industrial 
sheet forming simulations? 

A. H. van den Boogaard1,a, H. H. Wisselink2,b and J. Huétink1,c  
1University of Twente, P.O. Box 217, 7500 AE Enschede, The Netherlands 

2Netherlands Institute for Metals Research, P.O. Box 5008, 2600 GA Delft, The Netherlands 
aa.h.vandenboogaard@utwente.nl, bh.h.wisselink@utwente.nl, cj.hueting@utwente.nl 

Keywords: Sheet metal, Finite element method, Aluminium  

Abstract. The accuracy of material models can have a large impact on the overall accuracy of ma-
terial forming simulations in general and sheet forming simulations in particular. For large strain 
plastic deformations, the material model usually consists of a yield function and a hardening rela-
tion, optionally including the influence of temperature and strain rate. In large-scale simulations it 
is favourable to keep the model as simple as possible. The ‘allowable’ error in a material model 
should be in balance with other errors, like the discretisation error and errors in contact and friction 
modelling. 

The required accuracy depends on the application and the goal of the analysis. In many occa-
sions, strain rate and temperature dependency can be ignored, but for warm forming this is clearly 
not the case. Furthermore, numerical simulation of the onset of necking requires a much better ma-
terial model than needed for the calculation of the global deformation field before necking. 
 


