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ABSTRACT

Many high temperature pressurized pipelines are usedin chemical, petrochemical,
electricity generating plants and nuclear power stations. Operating under high
temperature and high pressure for a long period, the material’s microstructure,
mechanical property, physical property and heat resistance degrade gradually. In reality,
the material ageing at high temperature is the result of creep damage accumulation and
material deterioration, which lead to final cracking failure. At present, many
high-temperature and high-pressure pipelines have reached or exceeded their designed
lives, especially in power stations. How to re-design: : pipeline, assess the residual life
accurately and make full use of the life has become a important issue widely concerned at
home and abroad.

The key to solve this problem is to provide a good life design and assessment tool
that can judge the safe life of pipeline accurately and concisely. Aiming at this purpose, a
life design method based on strain, is investigated in the present paper, i.e. strain
controlling criterion at multiaxial stress state. The strain criterion of a pipe and a bend is
developed by theoretical analysis, creep testing and finite-element simulation. With the
data of creep testing, the relationship between multiaxial stress and multiaxial rupture
strain is deduced based on Kachanov-Robatnov constitutive equations. The strain limits
of high temperature pressurized pipeline are determined by the finite element
computation.

Microstructure classificaion method, the continuous damage mechanics approach,
Larson-Miller method and RS procedure are also applied to assess the residual life of the
pipeline in the paper.

Key words: multiaxial stress, strain criterion, life design, life assessment,  high

temperature and high pressure pipeline, finite element method
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Figd-20 The finite element model of bend
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