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Simulation of upsetting process with additional 
ultrasonic loading 
Lavrinenkov Anton, Rogozha Alexey 
Abstract. In this work, mathematical modeling is carried out by 
the finite element method of upsetting process of aluminum alloy 

samples with/without additional ultrasonic loading under various friction conditions. The aim of the work is to 
determine the effect of ultrasonic vibrations and friction conditions on the geometry of the samples after upsetting and 
their stress-strain state. As a result of the study, it was established that with upsetting with additional ultrasonic loading 
at low degrees of deformation, a uniform increase of sample diameter along the entire height. Subsequent upsetting 
with ultrasonic loading (degree of deformation up to 20%), the upper end of the specimens is broadened without a 
significant change in the diameter in the middle part of the workpiece and in the region of the lower end. When 
upsetting with ultrasonic loading, an active increase in the temperature of the upper end of the sample occurs, whereas, 
with upsetting without ultrasonic loading, an increase in temperature occurs in the middle part of the sample 
(depending on the degree of plastic deformation). Also, with upsetting with ultrasonic loading, the maximum force of 
the process is 10–12% less than with a upsetting without ultrasonic loading. 
Keywords: upsetting; ultrasonic loading; metal forming with ultrasound; open and closed forging 
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