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Abstract 

Fatigue is a leading cause of engineering failure in a wide range of industries, including aerospace, 
automotive, biomedical, marine, among others. research on fatigue encompasses atomistic simulations to 
massive structural loading tests and everything in between. One technique that is seeing a resurgence in 
research interest is Ultrasonic Impact Treatment (UIT). Though originally developed in the Soviet Union 
in the early 1970s, new materials and experimental techniques have opened up new research opportunities 
into better understanding the fundamental mechanisms behind the fatigue life improvements generated 
by such treatments. The current research focuses on the optimization of force, speed and scan strategy of 
UIT for Ti-6Al-4V alloy, and better understanding of the effect of each optimization dimension on 
specific aspects of the material (e.g. residual stress, microstructure). 
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