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Abstract

The effect of strain rate on the plastic deformation of thin cylindrical tubes subjected to radial
€lectromagnetic pressure

Sara Hatami

Electromagnetic forming is a dynamic, high strain-rate forming method in which strain-rates
of >10° s are achieved. In this process, deformation of the workpiece is driven by the
interaction of a current generated in the workpiece with a magnetic field generated by a coil
adjacent to the workpiece.

The main objective of this thesis is to develop an analytica method - based on the energy
balance equation - to model the plastic deformation of thin metallic cylindrical tubes
deformed by the use of electromagnetic forces. A yield criterion is proposed, which involves
the coupled effect of the axial and circumferential internal force moment resultants and by
using a combination of power-law hardening model and Cowper-Symond flow stress
equation, both strain hardening and strain rate effects are included. The proposed method
permits a consideration of the influence of the different terms of the kinetic energy and the
plastic work of the tube.

Keywords:

Electromagnetic forming (EMF), Energy method, high strain-rate, Thin Cylindrical shell,
Analytical method.
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