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S§690 Steel Notch effect VHCF

Abstract Generally, the notch presence in a structural detail can be characterised by the
stress concentration factor (k;), or with more accuracy, by the fatigue stress concentration factor
(kr). The last concept can be defined as the ratio between the fatigue limit of a smooth specimen
and the fatigue limit of a notched specimen, which implies the execution of an expensive and
time-consuming experimental campaign. Thus, some authors propose different approaches of
hot-spot, average-stress, stress-field-intensity or volumetric nature, to predict the fatigue life of
notched specimens [1]. However, the notch effect in the very high cycle fatigue (VHCF) regime
is not well characterised in literature, as well as the experimental procedure to test notched
specimens in an ultrasonic fatigue machine. Consequently, this work aims to evaluate the notch
effect in the fatigue behaviour of S690 steel and to study different approaches to predict fatigue
notch life in very high-cycle fatigue regimes.

Therefore, an ultrasonic fatigue machine performed an experimental campaign with smooth
and notched specimens of S690 steel (Fig.1 (right)). The specimens’ different geometries were
defined based on an analytical formulation established from the elastic wave theory and
complemented with a finite element model, allowing stress amplitude analysis at the critical
cross-section (Fig.1 (left)). It was concluded that S690 steel is extremely notch sensitive.
Furthermore, the notch effect in fatigue life increases with the number of cycles and all
specimens showed crack initiation at the surface.
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Figure 1 - Stress amplitude for different k; along the critical cross section according to numerical
model (left) and smooth and notched specimens analysed (right)
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