
17th World Congress on Computational Mechanics  

10th European Congress on Computational Methods in Applied Sciences and Engineering  

WCCM-ECCOMAS2026 

July 19-24, 2026, Munich, Germany 

ARTIFICIAL INTELLIGENCE AND UNCERTAINTY 

QUANTIFICATION IN METAL FORMING 

600    

PEDRO A. PRATES
*
, ANDRÉ F.G. PEREIRA

†
  

*
 University of Aveiro, Department of Mechanical Engineering 

Campus Universitário de Santiago, 3810-193 Aveiro, PORTUGAL 

prates@ua.pt • https://orcid.org/0000-0001-7650-9362  

 
† University of Coimbra, Department of Mechanical Engineering 

Rua Luís Reis Santos 3030-788 Coimbra, PORTUGAL 

andre.pereira@uc.pt • https://orcid.org/0000-0003-0443-4925  

Keywords: Metal Forming, Machine Learning, Surrogate Models, Uncertainty Quantification, 

Parameter Identification, Process Optimization. 
 

ABSTRACT 

The application of Artificial Intelligence (AI) to metal forming has shown significant potential 

in addressing long-standing challenges related to simulation time, process optimization, and 

material modelling [1, 2]. This Minisymposium invites contributions that explore the 

integration of data-driven methods with conventional numerical techniques to improve 

prediction, control, and robustness in metal forming processes. 

A key area of interest is the use of machine learning and surrogate models to accelerate 

computationally expensive simulations, particularly those involving non-linear constitutive 

behaviour and complex boundary conditions. Emphasis is also placed on methods that 

incorporate uncertainty quantification, enabling more reliable predictions in the presence of 

variability in material properties, process parameters, or operating conditions. 

Relevant topics include: 

• Data-driven material parameter identification and model calibration 

• Surrogate and reduced-order modeLling techniques for forming simulations 

• Hybrid approaches combining physics-based models with AI algorithms 

• Sensitivity analysis and uncertainty propagation 

• Transfer learning and domain adaptation across forming scenarios 

• Robust and multi-objective optimization under uncertainty 

• AI-based methods for real-time process monitoring and control 
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