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ABSTRACT 

Rotary swaging is an incremental cold forming process to produce axisymmetric parts, such as bars 

and tubes [1]. The forming takes place in a swaging head by a series of radial strokes that are spread 

over the shell of the part. The oscillation of the dies is initiated and controlled by the dimensions and 

proportions of machine tool components that constitute the pressure column between the part and outer 

ring of the machine frame. All these machine parts feature technical tolerances, which influence the 

rotary swaging process. The evolution of the surface residual stress during rotary swaging reflected 

great fluctuations in spite of acceptable geometric part accuracy and showed that inhomogeneity 

occurred due to the complexity of both the interaction between dies and part as well as the material 

flow history [2]. 

In this work, simulations of the rotary swaging process with constant and with varying stroke heights 

were carried out. The simulation results reflect the residual stress after the process. The axial residual 

stress component fluctuated only marginally at the outer surface in a case of the constant stroke height 

values, SIMIdeal in Fig. 1. However, rotary swaging is an incremental process and the resulting 

properties depend on many consecutive single strokes. Small changes in the stroke height of 10 µm, 

which are in the range of the tolerance of the components of the swaging head or of the initial part 

geometry, already led to strong fluctuations in the simulated residual stresses distribution, SIMStroke. 

Hence, every individual stroke during the swaging process could have great influence on the internal 

features of the part such as microstructure, micro hardness and residual stress. Thus, small process 

variations can strongly affect the results. Experiments confirm that one possibility to reduce or to 

control these fluctuations is to set the stroke following angle ∆ϕ (the angle between consecutive strokes 

[3]) equal to zero. 

 
Figure 1. Distribution of residual stress component on the outer surface of the tube calculated by ABAQUS 6.14 

by axisymmetric model (explicit) with combined hardening (kinematic and isotropic). 
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