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ABSTRACT:  

One basic problem of electromagnetic forming is the limited tool life. Besides the mechanical 

loads especially thermal loads acting on the tool coil affect its lifetime. In electromagnetic 

forming about 50% of the deployed electrical energy is lost because of joule heating in the 

working coil. In case of high volume production, an accumulation of this heat promotes 

failure of the coil and reduces the coil lifetime. Despite this importance of the thermal loads 

only insufficient information about the coil temperature and its influencing parameters is 

available. Focus of this paper is on the determination of the temperature distribution in case of 

long-term discharge sequences. Experimental investigations using an infrared camera were 

performed to measure the coil surface temperature. Numerical process simulation is used to 

gather information about the temperature inside the working coil. The results prove that the 

coil reaches an equilibrium temperature after several discharges. For the analyzed range of 

input power the maximum coil surface temperature and the maximum coil winding 

temperature reached values of 92°C and 178°C respectively. These temperatures exceed the 

weakening temperature of most reinforcement and insulation materials. The derived 

knowledge about the parameters influencing the coil temperature can be used for an improved 

process design to avoid thermal overstressing of the coil. A comparison of experiments with 

and without workpiece deformation revealed that the temperature in case of prevented 

deformation is always higher, and thus, represents an upper bound for the coil temperature. 
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