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Optimization of pressure paths in hydrodynamic deep drawing
radial pressure with inward flowing liquid using a hybrid method
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ARTICLE INFORMATION ABSTRACT

Hydroforming is a convenient method for applying fluid to produce parts with high strength to weight
ratio. Hydrodynamic deep drawing assisted by radial pressure with inward flowing liquid process is
considered as a type of hydroforming. In this method, radial and cavity pressures are two most
important parameters, the values of which at any moment play an important role on the quality of final
part. In this study, based on a hybrid method, the cavity and radial pressure paths in hydrodynamic deep
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K ds: . h . . . L A .
H%"rffgr}mg drawing assisted by radial pressure with inward flowing liquid process are optimized. In this method, an
Optimization adaptive simulation that is integrated with the fuzzy control system with the ABC algorithm is used to

Fuzzy control system
ABC algorithm
Adaptive simulation

determine the optimized radial and cavity pressure paths. The achievement of a cup with least thinning
and without wrinkling has been defined as the optimization goal. The validity of radial and cavity
pressure paths obtained from optimization algorithm is verified through an experiment. Results showed
that utilization of the optimized loading path yields the part with lower maximum thinning and without
wrinkling.
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Fig. 3 Components of the die set 1- punch, 2- blank holder, 3- die, 4-
pressure gauge, 5- forming machine
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Fig. 18 Thickness distribution curve of St13 specimen obtained from
optimized cavity and radial pressure paths
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Fig. 14 St13 Formed cups, a- at stroke of 29.5mm, b- at stroke of
38mm, c- Sectional view of the formed part at stroke of 29.5mm at
maximum cavity and radial pressures of 26 and 48 MPa, respectively
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Fig. 15 Thickness distribution curve at stroke of 29.5 mm at
maximum cavity and radial pressures of 26 and 48 MPa,
respectively.
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