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Life estimation of an industrial spherical pressure vessel

H.R. Mahdavi'., G.H. Rahimi?

Faculty of mechanical engineering, Tarbiat Modares University, Iran

ABSTRACT

Most of the pressure vessels are subjected to periodic loading due to fluid filling and emptying during
their performance life. As a result, studying fatigue problem, life estimation and know about existing
methods and their accuracy is an important problem. In this research by using of combination of Abaqus
finite element software, existing equations and curves in ASME and API 579 standards, life estimation
problem of an industrial spherical pressure vessel is investigated. Classic stress-life equations are based
on stress levels only and do not consider small cracks effect that may initiate from regions like junction of
nozzle to spherical region of the vessel or creation of small cracks around welding regions. Hence, a
semi-circular virtual crack that is ready to propagation is made at the vessel and by using linear elastic
fracture mechanics method based on Paris equation, the life of the pressure vessel is calculated. Results
show importance of the fracture mechanics method to obtain more accurate life estimation of the pressure
vessel.
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