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Traditionally, the formation of microstructures is divided into stamping, photolithography, material removal, and 

deposition [1]. Combining different technologies can create an innovative and better-performing production method. The 

aim of this work is to improve hot stamping technology by using vibration. Vibration should improve hot stamping shape 

reproduction and high geometry filling at lower loads and temperatures [2]. 

Magnetostrictor actuator is the main device used in this application. Vibrations are generated by using the variable 

magnetic field and the magnetostrictive material [3]. The forming tool is heated by a ferromagnetic shunt and Eddy 

current. Vibration and heating can be controlled by three main parameters: frequency, voltage and current. In addition, 

the intensity of the deformations will be adjustable with an additional magnetization coil. Due to localized heating, it was 

decided to use a coolant to protect the magnetic coils. The results obtained from the simulations can be seen in Figure 1. 

 

 
Fig. 1. Magnetostrictive deformations of the drive, the intensity of the magnetic field and the temperature curve. 

 

Simulations show that at 1 tesla magnetic intensity, we can expect a temperature of about 200° C and a deformation 

of 4.5 µm. In Figure 1, it can be seen that the magnetostrictive material heats up even more, but due to intensive cooling 

its temperature does not rise above 320° C. The obtained results will be useful for further development of the technology 

and will be compared with experimental results. 
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