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Abstract

Tube Hydroforming is one of the newest methods of metal forming processes.
The usage of this technology has been increased in industries such as
automotive, aerospace and military industries due to weight reduction,
reducing cycle time and costs with maintaining high quality of products.

In this thesis, the Tube Hydroforming process as the main method of
producing stepped tubes, has been focused on. Then the 3D finite element
simulation software, Abaqus/Explicit has been used to simulate the process.

In order to validate the simulation results, experiments were performed. The
correlation between the results verified the validity of the simulation results.
The pressure path is the main significant factor in producing cylindrical
stepped tubes. Applying improper pressure path causes appearance of defects
such as wrinkling or tearing.

During the investigation of the effect of pressure path on geometry shape and,
thickness distribution and die of steeped tubes, it was realized that in order to
gain a sound part with desired tolerances, expansion ratio and logical
thickness reduction, the selection of the pressure path is very important.

In this research, obtaining a fully filled die corner was possible by selecting an

appropriate pressure path and proper die mechanism.
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