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Abstract

A methodology for evaluating the effect of surface damage in the fatigue life of nickel superalloys
is presented in this paper. Dents generated due to low velocity impacts of hard objects were sim-
ulated using a finite element (FE) model. The residual stress distribution underneath the dent root
obtained numerically was compared with the measurements on experimentally simulated damaged
specimens using ring-core milling at the micron scale through a combined Focused-Ion Beam and
Digital Image Correlation technique (FIB-DIC). The numerical and experimental results for the
residual stress show good agreement in terms of residual stress trends and magnitudes. The resid-
ual stress distribution obtained via the FE model was subsequently used in a fatigue short crack
growth model for an estimation of the fatigue life of dented specimens. The fatigue life predictions
were then compared with experimental fatigue results for the nickel superalloy at high tempera-
tures. The comparison shows a significant improvement in the prediction of fatigue life of parts
with superficial damage due to careful consideration of the residual stresses around the damage.
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1. Introduction

Handling damage on the surface of components may occur during manufacturing, assembly

and maintenance of aero-engines. Such damage is typically produced by low velocity impacts of
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