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ABSTRACT 

Data driven approaches have become a subject of current interest for the identification of constitutive 

parameters of metal sheets, mainly due to the increasing availability of large datasets coupled with the 

exponential growth of computer performance [1, 2]. However, the use of such dataset supported 

approaches in the context of material parameters identification is not yet fully explored. This work 

explores the development of dataset supported strategies to identify the plastic behaviour of metal 

sheets, as an alternative to classical and inverse parameters identification strategies. First, a large 

dataset is built from numerical simulation results of the biaxial tensile test on a cruciform-shaped 

sample. A substantial set of numerical simulations were performed for hypothetical materials, where 

the various combinations of constitutive parameters were generated according to the Sobol sequence. 

For the sake of simplicity, the constitutive model adopted for all numerical simulations follows the 

Hill’48 yield criterion coupled with the Swift isotropic hardening law, under an associated flow rule. 

The dataset is populated with local and global variables of the biaxial tensile test (strain field and the 

evolution of the force during the test, for the two axes of the sample). In this context, the dataset consists 

of biaxial tensile test results obtained from each hypothetical material and the corresponding 

constitutive model parameters. Afterwards, the dataset is used to process the force vs. displacement 

results of different reference materials, using objective functions to estimate their constitutive 

parameters. Sensitivity analyses showed that the performance of the proposed identification strategy 

depends on the type of reference material, the objective function under analysis and the dataset size.  

REFERENCES 

[1] L. Morand, D. Helm, “A mixture of experts approach to handle ambiguities in parameter 

identification problems in material modeling”, Comput. Mater. Sci., 167, 85-91 (2019). 

[2] J. Zhong, M. Song, K. Guan and P. Dymacek, “Application of a database in the evaluation of 

strengths of Cr-Mo steels by means of small punch test”, Int. J. Mech. Sci., 37, 105195 (2020). 


