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Shakedown,ratcheting and low-cycle fatigue behavior analysis of

pressure-bearing structures with pit defects

LI Jialin, WANG Xiaoxiao, CHEN Haofeng
(School of Mechanical and Power Engineering, East China University of Science and Technology ; Shanghai 200237, China)

Abstract: Addressing the critical issue that defects such as pits and cracks significantly reduce the load-bearing capacity of
pressure vessels and lead to safety accidents under harsh operating conditions involving high temperature , high pressure, and
corrosive media, this study employs the linear matching method (LMM) to systematically analyze the influence mechanism of
geometric characteristics of pitting defects on the fatigue behavior of high-temperature pressure-bearing structures. The results
indicate that local thinned pits significantly reduce the reverse plastic limit, with the axial local thinned pit having the most
significant impact, while the limit load of elliptical pits is largely unaffected by pit size.Under high-temperature environments , the
axial local thinned pit increases the total strain range by 53.8%, whereas the circumferential local thinned pit increases it by only
18.1%. The total strain range of elliptical pits is significantly influenced by pit size, increasing with the short axis (axial
dimension) and decreasing with the long axis (circumferential dimension). This study provides a theoretical reference for
extending equipment service life and improving production efficiency.

Key words:pressure vessel ; pit defect ; linear matching method (LMM) ; fatigue life
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