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Study of the hardening models in T-shape pulsating hydroforming process
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In hydroforming process, the curve of internal pressure versus axial feeding is called loading path,
Received 24 December 2014 which is the key to producing a desired product. Finite element simulation of tube hydroforming

Accepted 15 February 2015

Available Online 09 March 2015 can be used to study the loading path effect on the final part characteristics. In this research the

finite element simulation of pulsating hydroforming process has been done in conjugation with
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two different work hardening models: an isotropic hardening and a mixed isotropic-nonlinear

Keywords: . . . L . .

puﬂting Hydroforming kinematic hardening model, which is able to describe the Bauschinger effect. The parameters of
Finite Element Method both hardening models have been obtained from tensile test data. The results of both finite
Isotropic Hardening element simulations were compared to experimental work. The results show that the mixed

Mixed Isotropic-Nonlinear Kinematic

Hardening hardening model obtains better prediction of final product characteristics than isotropic

hardening. The differences between the results of two hardening models are from the fact that in
a hydroforming process the tensile and compression loads are used and the loads reversal may
occur. To study the effect of pulsating pressure on tube material characteristic, a three-step bulge
test with unloading has been done and the results have been compared to monotonic bulge test.
Loading and unloading of internal pressure cause a higher bulge height for a final pressure level
compared to monotonic bulge height. The finite element simulation of pulsating hydroforming has
been compared to linear hydroforming. The reported bulge heights and thicknesses show an
improvement in formability of tubular material in pulsating hydroforming by considering the
average pressure level that was applied.
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1- Finite Element Simulation

2- Flow Stress Curve

3- Simulated Annealing Algorithm
4- |sotropic Hardening
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5- Proportional-Integral-Derivative Controller (PID Controller)
6- Online Measurement

7- C12200 Copper Alloy-ASTM B280-97

8- ASTM E8

9- Wire Cutting Machine

10- Zwick Tensile Testing Machine

11- Swift Power Law Relation
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1-Climb

2-Cross Slip

3- Stacking Fault Energy

4- Face Centered Cubic (FCC)
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6- Penalty Contact
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1- Genetic Algorithm
2- Explicit

3- Abaqus

4- Counterpunch
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1- Contact pair surfaces
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