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ABSTRACT 

Deep-drawing simulation techniques enable lower tool design costs and improve tool performance and 

reliability. In terms of strain hardening, mixed models capturing the kinematic effect are sometimes 

more accurate than isotropic models. Indeed non-linearity in strain paths can lead to inconsistent 

simulation results. However, the use of such models requires a greater number of tests including strain 

path changes. Therefore the use of such mixed model shall be required only if the simulation includes 

non-linear strain paths and the material present a pronounced Bauschinger effect. New tools to help 

engineers to choose between models could ease the spread of such models in simulation of deep-

drawing processes. With this in mind an indicator predicting the influence of kinematics effect could 

help to determine an adequate model. Previous work studied the influence of kinematic hardening in 

deep-drawing processes [1] and showed the importance of this material behaviour for the prediction of 

springback [2], which is crucial for deep drawing tools design. In order to quantify non-linearity in 

strain paths, diverse indicators such as shown in [3] were proposed in the past. 

In this study, a new indicator is introduced with the idea of characterising strain path non-linearity in 

order to assess kinematic hardening influence. This indicator is computed using forming history taken 

from a purely isotropic simulation – which are easier to set up and parametrize – and optionally the 

Bauschinger coefficient. The ability for the indicator to predict inconsistencies within the isotropic 

simulation is investigated using U-channel simulations and experiments. Furthermore, the relation 

between the prevision of springback and kinematic hardening influence is investigated. 
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