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Abstract — Accurate simulation of sheet metal forming 

processes in a virtual environment requires a good understanding 
of the mechanical behavior of sheet metal. However, the 
characterization of the material behavior involves a time-
consuming and costly classical testing procedure. Due to that, 
standard mechanical tests are being overtaken by new testing 
methods. These present more complex configurations and, thus, 
richer mechanical fields, providing a greater variety of data on 
material behavior [1]. Full-field measurement techniques such as 
Digital Image Correlation (DIC) are able to extract data from the 
test, taking advantage of the large quantity of information they 
provide. Although several test designs have already been 
proposed, selecting the best test to calibrate a material model 
remains a key challenge [2]. This study aims at proposing Key 
Performance Indicators (KPIs) to rank mechanical tests based on 
their ability to improve the material behavior characterization 
process. Three different mechanical tests, obtained from distinct 
design approaches [3,4,5], are analyzed using the proposed KPIs. 
Numerical information is extracted from a uniaxial load test up to 
rupture. The performance of each test is then evaluated and 
compared based on their ability to provide accurate and reliable 
mechanical data for characterizing sheet metal behavior. The 
results show that the KPIs are effective in ranking the different 
test designs and in identifying the most informative test. This 
highlights the importance of considering the design of mechanical 
tests when characterizing sheet metal behavior and the potential 
benefits of using KPIs to guide this process. 
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