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Scaling AM
Reliable Data-Driven Fatigue Prediction

Investigating the relationship between defects and fatigue 
strength of 3D-printed metal parts using AI
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In metal 3D-printing, numerous process 
parameters influence the formation of defects 
such as pores, cavities, and inclusions. These 
complex interactions are investigated through 
extensive experiments combined with 
machine learning.

Defects significantly affect fatigue performance 
depending on their size, morphology, and 
spatial distribution. These relationships are 
quantified using experimental characterization 
and numerical simulations.

The resulting data-driven framework links 
manufacturing conditions, defect 
characteristics, and material properties to 
enable reliable fatigue strength prediction.
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