
TS2025 - 1st International Conference on Transportation Systems 
16 - 18 June 2025 - Instituto Superior Técnico - Lisbon - Portugal 

Abstract ID 528 

FATIGUE ASSESSMENT OF S690QL WELDED JOINTS FROM MINIATURIZED SPECIMENS 

Abel Vinha Almeida, Aida B. Moreira, Jorge Gil, Paulo Mendes, Laura Ribeiro, Abílio de Jesus, Pedro Montenegro 

Faculdade de Engenharia da Universidade do Porto 

up201908011@up.pt, aidamoreira@fe.up.pt, jwgil@fe.up.pt, pjmendes@fe.up.pt, lribeiro@fe.up.pt, ajesus@fe.up.pt, 

paires@fe.up.pt 

Keywords: Fatigue; Welded Joints; Metal Active Gas (MAG) Welding; Miniature Specimens; Nicoletto 

Specimens; S690QL 

Summary: Wagons are primarily assembled though welding, and while this process is effective in joining 

materials, it inherently introduces stress concentrations, residual stresses, and microstructural heterogeneities. 

These factors can significantly affect the integrity of the structures, particularly when subjected to cyclic loading. 

Therefore, evaluating the mechanical performance and quality of welded joints in railway wagon construction, 

with an emphasis on fatigue behaviour, is crucial for accurately predicting the lifespan of these structures. This 

work studies the fatigue behaviour of S690QL welded joints, aimed for railway applications, using a novel testing 

methodology that employs miniaturized specimens. This approach allows for a detailed analysis of the different 

weld regions under cyclic loading. The methodology includes hardness testing of each weld region for direct 

comparison with their fatigue behaviour, finite element analysis (FEA) for the determination of the stress 

concentration factor at the specimens’ notch, and fatigue testing to compare the behaviour of each weld region. 

In addition, the study compares the results from this testing method with those from other conventional fatigue 

testing methods, with the objective of evaluating the reliability of the miniaturized specimens for fatigue testing of 

welded joints.The results align directly with the previous studies performed on this welded joint using 

conventional rotating bending fatigue tests, revealing differences in fatigue performance across the weld regions, 

with the weld metal showing the highest fatigue resistance, followed by the base material and the heat-affected 

zone. Furthermore, the study evidences the reliability of using miniaturized specimens for fatigue testing of 

welded joints, offering a viable alternative to conventional methods, but highlights some limitations, particularly in 

the direct numerical comparison of these results with tests that operate under different stress ratios. 

This work is a result of Agenda “SMART WAGONS – Development of Production Capacity in Portugal of Smart 

Wagons for Freight”, nr. C644940527-00000048, investment project nr. 27, financed by the Recovery and 

Resilience Plan (PRR) and by European Union - NextGeneration EU. 

 

  


