
 

 

Congress on Numerical Methods in Engineering CMN2017 

Valencia, 3-5 July, 2017 

 

Some issues on the correlation between experimental and numerical 

results in sheet metal forming benchmarks 

Dipak Wagre*, Diogo M. Neto†, Rui Amaral*, Abel D. Santos*, Marta C. Oliveira†, Luís F. 

Menezes† and José L. Alves* 

*
 Institute of Science and Innovation in Mechanical and Industrial Engineering (INEGI) 

Rua Dr. Roberto Frias 400, 4200-465 Porto, Portugal  

e-mail:: up201302185@fe.up.pt, ramaral@inegi.up.pt, abel@fe.up.pt 

 
†Centre for Mechanical Engineering (CEMUC) 

Department of Mechanical Engineering, University of Coimbra 

Polo II, Pinhal de Marrocos, 3030-788 Coimbra, Portugal 

e-mail: {diogo.neto, marta.oliveira, luis.menezes}@dem.uc.pt, web page: http://www.dem.uc.pt 

 
*Microelectromechanical Systems Research Unit (CMEMS) 

Department of Mechanical Engineering, University of Minho 

Campus de Azurém, 4800-058 Guimarães, Portugal 

e-mail: jlalves@dem.uminho.pt, web page: http://www.dem.uminho.pt 

 

ABSTRACT 

The validation of numerical models requires the comparison between numerical and experimental 

results, which led to the development of benchmark tests. In the sheet metal forming research field, 

the benchmarks proposed by the Numisheet conference series are a reference because they represent 

a challenge for the numerical codes, but also give a reference for their validation, since at least one 

experimental result is always available for comparison with the numerical ones, delivered by the 

participants. Anyhow, when several experimental results are available, it is observed that besides the 

expected dispersion of numerical results, also some fluctuation of experimental results is perceived. 

This dispersion of experimental results was one of the motivations for a international project 

involving partners from academia and industry, which was mainly focused on springback prediction 

[1]. In fact, springback prediction poses many challenges because it is strongly influenced by 

numerical parameters such as the type, order and integration scheme of finite elements as well as the 

shape and size of the finite element mesh, but also of the constitutive model adopted. Moreover, its 

measurement also requires the definition of a fixture that should not influence the actual springback 

and the proper definition of the measurement locations and directions. This is the subject of this 

contribution, which analyses the benchmark focused on springback prediction, proposed by the 

Numisheet 2016 committee [2]. Numerical results are obtained using AUTOFORM and DD3IMP 

solvers and comparisons are performed between both numerical and numerical and experimental 

data. The analysis gives an insight into issues related to the comparison of results in complex 

geometries involving springback, leading to some recommendations for similar benchmarks. 
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