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Reliability Evaluation of Welded Joints for Pipelines in High Temperature and High
Pressure Working Conditions

Yu Xiaohe(Shenhua Engineering Technology Co. Hefei Anhui 230000, China)

Abstract: The reliability of welded joints is the key link affecting the safety and stability of the overall structure of
pipeline systems serving under high-temperature and high-pressure working conditions. Joints as metallurgical organization
is not uniform, stress concentration and thermal cycle superimposed on the weak point, is very susceptible to creep, fatigue
and corrosion and other factors such as the role of the coupling effect, its reliability evaluation has become a core issue of
concern in the field of engineering. This paper focuses on the evolution of the material organization, mechanical properties
of the attenuation mechanism, failure mode determination method and reliability evaluation technology system and other
aspects of the discussion. The study shows that grain coarsening, second-phase precipitation and interfacial stress concen-
tration are important factors of tissue degradation, and the superposition effect of cyclic load and environmental media
further accelerates the accumulation of damage. For complex working conditions, the combination of multi-scale numeri-
cal modeling, advanced nondestructive testing and life prediction methods can form a more scientific reliability evaluation
framework. The article emphasizes that the future should be strengthened in the material modification, process optimization
and intelligent monitoring technology integration, in order to achieve the dynamic reliability management of the whole life
cycle of the welded joints.
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