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Metal expansion joints are used in industrial flow systems (pipelines) to compensate 

axial, lateral and angular deformations. As a standard, they are made of X5CrNi18-10 

grade austenitic steel pipe, on the surface of which they are located upsets in bellows or 

lens form. These upsets act as a kind of "spring" to compensate for the above-mentioned 

deformations. Currently, these upsets are made by plastic cold working, e.g. with the use 

of roller systems, hydroforming methods etc. However, cold working leads to material 

strengthening (worse elastic properties) and often to a transition to a martensitic 

microstructure (deterioration of corrosive properties).  

Therefore, there was a proposal to make expansion joints by using the mechanically 

assisted laser forming hybrid method. In this method, element is heated by the energy 

from the laser beam acting on it. The process temperature is controlled and selected in 

such a way that the austenitic structure remains in the element (X5CrNi18-10 steel 

hyperquenching temperature - 11501100° C). The laser beam heats selected area of the 

rotating tube, which is mounted on swivel handle on one side and in the actuator handle 

with the other end. After reaching the plasticizing temperature, the actuator compresses 

the element. As a result, a bellow-lens shape like is formed at plasticization area. Initial 

experimental studies confirmed the validity of the concept. As a final result, bellow-lens 

metal expansions joint was obtained - DN20 and DN50 type. We report the concept of 

mentioned method and the final results of surface modified pipes. 
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