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ABSTRACT 

During the extrusion process of hollow profiles, a material charge is pressed through a die, whereby 

the material is divided into multiple streams. Longitudinal welds are created along the whole extrudate 

as these re-join within the welding chamber and, ultimately, reach the outlet of the die. As the quality 

of the welded material influence the structural integrity of the extruded profile, it is of crucial 

importance to ensure a satisfactory welding condition. In order to avoid time-consuming and costly, 

destructive analysis of the profile, FE-simulations allow analysis of the welds before the actual die is 

manufactured.  

An experimental set-up is proposed in order to analyse the welding condition of aluminium specimens 

under different loading conditions and temperatures. Based on the backward cup extrusion, two 

specimens are compressed together within a heated container, whereby the diameter of the punch can 

be arbitrarily chosen to reach different states of the hydrostatic pressure during the trials. Further, 

microstructural analysis of the welded specimens are conducted to observe if solid-state bonding 

occurred.  

The results of the trials are used to analyse the quality criteria for the seam welds during extrusion 

processes. Different criteria can be found within the literature: the Q-criterion by Plata and Piwnik [1], 

the K-criterion by Donati and Tomesani [2] or the J-criterion by Yu et al. [3]. These criteria have been 

integrated within the special purpose FE-code PF-Extrude [4]: a seam welds analysis algorithm has 

been integrated through an efficient particle-tracking algorithm, which extracts the location of the 

welding zones (where the material streams make contact) and, further, determines the position of the 

welds within the profile. Moreover, the algorithm evaluates the quality of the welding condition. 

Through this approach, the results from the different criteria can be compared and the requirements for 

a successful bonding identified.  
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