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Abstract The development of sheet metal parts is increasingly aided by numerical 

simulation, where the results are heavily influenced by the constitutive parameters of the 

material. Accurate results depend on the calibration of the constitutive models, which determine 

the behaviour of the material during the forming process, including anisotropy. To fully 

characterise the mechanical behaviour of the material, mechanical testing is essential. However, 

classical mechanical tests may not provide sufficient kinematic data. However, modern 

technology now enables the measurement of diverse strain states using heterogeneous test 

setups and full-field measurements. In addition, new heterogeneous test configurations have 

emerged, where full-field measurements can be coupled with inverse identification techniques, 

such as the virtual fields method (VFM), to fully characterise the material behaviour with a 

reduced number of experimental tests. However, the accuracy of this methodology is influenced 

by a variety of factors, including the test configuration, the constitutive model and the selection 

of a suitable identification strategy. The Arcan test is a unique testing setup that enables the 

variation in the loading direction in a standard uniaxial tensile testing machine. While this test 

has been used in sheet metal plasticity, it is not commonly used for calibrating plastic 

constitutive models in heterogeneous test design. However, the Arcan test offers the potential 

for interesting heterogeneous test configurations. This work aims at evaluating various Arcan 

test configurations through simulation and measuring their mechanical state heterogeneity 

using a set of indicators. The simulation results are then used to generate deformed speckle 

pattern images that are analysed using digital image correlation (DIC) to obtain kinematic data. 

The results are then used to calibrate the sheet metal constitutive parameters using the VFM 

through an inverse identification approach.  
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1. Loading Types  2. Environment  

1.1 Static and quasi-static  ☒ 2.1 Corrosion  ☐ 

1.2 Cyclic loading  ☐ 2.2 High operating temperatures  ☐ 

1.3 High and very high cyclic loading ☐ 2.3 Ageing ☐ 

1.4 Vibrations ☐ 2.4 Other temperature effects ☐ 

1.5 Impact and earthquake  ☐ 2.5 Combined effects ☐ 

1.6 Combined loading ☐ 2.6 Hydrogen embrittlement  ☐ 

1.7 Thermal loadings ☐ 2.7 Other ☒ 

1.8 Other ☐   

 
3. Structures  4. Materials   

3.1 Large structures  ☐ 4.1 Metallic materials  ☒ 

3.2 Process equipment  ☐ 4.2 Polymers  ☐ 

3.3 Welded structures ☐ 4.3 Ceramics ☐ 

3.4 Components ☐ 4.4 Composite materials ☐ 

3.5 Transportation ☐ 4.5 Nanomaterials ☐ 

3.6 Other structures ☒ 4.6 Biomaterials ☐ 
  4.7 Concrete rocks ☐ 

 

5. Approach/Method  
6. Manufacturing 
Processes 

 

5.1 Analytical  ☐ 6.1 Welding ☐ 

5.2 Computational  ☒ 
6.2 Additive 
manufacturing 

☐ 

5.3 Experimental ☐ 6.3 Adhesive ☐ 

5.4 Artificial intelligence ☐ 6.4 Machining ☐ 

5.5 NDT & SHM ☐ 6.5 Other ☒ 

5.6 Probabilistic ☐   
 

7. Symposium 

A Fatigue Crack Growth - experimental, theoretical and numerical 
approach 

☐ 

B Mechanical behaviour and modelling of wood and timber structures ☐ 
C Failure analysis ☐ 
D Damage identification and prediction of structural response ☐ 
E Structural Integrity of steel/FRP & concrete composite structures ☒ 
F Structural integrity of 3D printed metal components ☐ 
G High Strain Rate Testing of Engineering Materials and Structures ☐ 
H Fracture Control in Engineering ☐ 
I Aerospace Materials & Manufacturing: Emerging materials, 

Manufacturing, and Repair techniques 
☐ 

J Structural Health Monitoring ☐ 
K Crack Paths in Fatigue and Fracture ☐ 
L Innovations in Crack Detection and Crack Length Measurement ☐ 
M Fatigue and Structural Integrity ☐ 
N Hydrogen embrittlement of metals: Problems and solutions ☐ 
O  Fluid-structure interaction and integrity of mechanical and biological 

structures 
☐ 

P Environmentally assisted degradation and fracture of materials: 
advanced characterization and modelling 
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