
COST 526 - 'Automatic Process Optimization in Materials Technology' – (APOMAT) 
Final Report – 31 July 2005 

Summary sheet 
 
Project Code 
 
Title 
 
Project Leader 
 
Organization 
Address 
 
 
Tel 
Fax 
E-Mail 
Main collaborators involved 

F3 
 
Optimization of Process Parameters in Sheet Metal Forming 
 
Dr. Catherine Knopf-Lenoir 
 
Université de Technologie de Compiègne 
Laboratoire Roberval, UMR UTC-CNRS 
BP 20529 – 60205 Compiègne Cedex 
 
+33 (0)3 44 23 45 48  
+33 (0)3 44 23 46 89 
cklv@utc.fr 
Prof. Jean-Louis Batoz,  
Dr Arnaud Delamézière 
   InSIC,  27, Rue d’Hellieule 
   88100 Saint-Dié-des-Vosges  
Dr Hakim Naceur, UTC 

 

Funding Situation (for the whole project)
 

Amount of money received specifically for COST kEuros 
Other resources partially used for the project  
Funding from the french Ministery of Research (OPTIMAT project):      200 kEuros 
 
 

International Collaboration (mention group and type of work done in collaboration during the whole 
project)

University of Liège : on shell modelling and optimization techniques 
 
 
 

Industry participation (mention name of companies and work done in collaboration during the whole 
project)

Mecalog, France : optimization algorithms 
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Main Outcome of the project (mention only the major points)

Several strategies of simulation methods and minimization procedures have been implemented to 
study and solve various optimization problems: 
- quality criteria have been defined to take into account the risks of necking, rupture and wrinkling, and 
the springback effect. 
- simplified (inverse approach) and incremental (explicit) simulation methods are used, depending on 
the nonlinear problem considered, 
- adaptive response surface strategy appears as an efficient method when the simulation time is very 
important and the number of design variables is low (≤4). Direct minimization with a SQP algorithm 
has been applied when gradients are available. 
- Optimization results are available for the following examples :  

cylindrical cup (Numisheet'02) : optimization of the blankholder forces during punch 
displacement 

square box : optimization of restraining forces, of the material parameters, and design of 
the initial blank, optimization of the blankholder forces during punch displacement 

Twingo dashpot cup : optimization of restraining forces, of the material parameters, and 
design of the initial blank 

U-bending test (Numisheet'93): minimization of the springback effect 
Car front door panel (Numisheet'99): optimization of the blankholder force distribution 
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In preparation 

The paper from Colloque National en Calcul des Structures has been selected for a special issue of 
Revue Européenne des Eléments Finis. 
 
 
 
 
 
 
 



 
 
Will you continue the actual cooperation with your partners after the end of the action? 

   
Yes  No 

 
Would you participate in a possible “spin-off” action continuing the present one? 

   
Yes  No 

 
 
Will you continue your present work/collaboration with another European action? 

   
Yes  No 


