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The properties of ductile materials such as copper and copper-based alloys can 

change during friction stir welding (FSW). This is the result of structural changes that 

occur due to the complex impact of this method of obtaining non-separable joints [1]. 

At the same time, depending on the modes of friction welding, a certain increase in 

impact toughness can be observed in the welding zone, which characterizes the 

strengthening of the welded material and structure. This effect is the result of complex 

structural transformations under the influence of heating, deformation and related 

processes. The simultaneous influence of such processes can contribute even to the 

formation of nanostructural states in materials [2]. And this is usually a way to increase 

the strength characteristics of materials. However, there are certain limitations to the 

thickness of sheets or parts that can be assembled in this way. These limitations are 

related to the need to obtain strong and reliable welds (welds). 

This study involved the optimization of the parameters of the friction stir 

welding mode aimed at obtaining the required properties in the welded joint. The 

formation of an inseparable connection of copper sheets of different thicknesses was 

studied. At the same time, the mechanical properties of the obtained compounds were 

studied during impact and tearing tests. The obtained results made it possible to 

evaluate the dependence of the strength of the joints on the thickness of the connecting 

parts and to conduct a comparative analysis with the formation of technological 

recommendations. 
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