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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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