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Designing Approach for the Ultrasonic Tube Hydroforming System

S. E. Eftekhari Shahri'”, S. Y. Ahmadi Brooghani? K. Khalili®
1 Ph.D. Student, Mech. Eng., University of Birjand, Birjand, Iran.
23 Assoc. Prof., Mech. Eng., University of Birjand, Birjand, Iran.

Abstract

Hydroforming of a cylindrical tube to a tube with polyhedral section is considered as one of the important
metal forming process. In this process, due to sticking friction, uniform wall thickness as well as sharp
corners may not be achieved. Superimposition of ultrasonic vibration to the die can improve the contact
conditions. In the current work the effects of ultrasonic vibration have been theoretically and experimentally
studied on the formability of hydroformed tubes. Using the FEM models of the process, it is possible to
investigate the effects of vibration on the final tube. In addition, the finite element analysis, as the modal and
harmonic analysis, are used to design a set of ultrasonic tube hydroforming. Two designs have been
proposed for ultrasonic tube hydroforming system, which are evaluated by finite element analysis and
experiment. The results indicate using the second proposed design will result to the more formability and
more uniform tube wall thickness.

Keywords: Tube Hydroforming, Ultrasonic Vibration, Formability.
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