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ABSTRACT
The application of the ASME Section VIII, Division 2 pressure vessel code is becoming increasingly
more popular since it facilitates the optimization of pressure vessels via detailed stress and fatigue
analysis. The basis of this analysis is the creation of a high quality plate and/or solid mesh followed by
accurate load application and then the extraction and classification of stresses per code. Much of this
work is algebraic in nature and is well suited for automation. Through the use of Femap’s Application
Programing Interface (API) and customized spreadsheets, the analysis of ASME-type pressure vessels
can be accelerated from days to minutes. In many cases, once the vessel has passed its baseline load
requirements, a fatigue analysis is required to address cyclic mechanical and thermal loads. Although
fatigue analysis can be quite basic and almost an accounting exercise, the more stringent ASME
requirements of specialized fatigue curves and stress output as stress intensity complicates the
procedure. To simplify this calculation, the software program Fatigue Essentials is used and a brief
example is presented on how this program automates the fatigue calculation.
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