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Abstract:  
A general overview of my research will be provided first. Then we will focus on methods to 
construct lean and accurate models of turbomachinery. Improved aeromechanical models for 
aggressive lightweight blade design are key to enable high efficiency, environmentally friendly 
aero engines with maintained safety. Efficient engines use fewer components, have more 
aggressive operating conditions, and consequently bear greater loads. This poses several 
modeling challenges. Deviations to cyclic symmetry of blisks (i.e., mistuning) are common due 
to manufacturing, repairs or foreign object damage. These can lead to dramatically increased 
forced response through mode localization. In addition, turbomachinery have multiple stages 
and sometimes use friction dampers. The effects of mistuning, dampers and multiple stages 
also combine with the aerodynamics. The resulting high computational cost associated with 
predictions for such complex dynamics can benefit from reduced order modeling techniques. 
We will discuss such lean and accurate techniques which deal with large and small mistuning, 
and multi-stage structural coupling. Also, we will discuss a methodology to explore the effects of 
the aerodynamics on the multi-stage forced response.  
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