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Review on creep life estimation methods in high
temperature components

Abstract: Creep is a time-dependent phenomenon that occurs at high temperatures and
leads to the permanent deformation of a material under constant stress. Due to the
significance of this phenomenon in high-temperature components, estimating the
lifespan of such components has always been challenging. Initially, this estimation was
performed using damage-free methods, where the effects of damage, such as crack
growth and microstructural defects, were not considered. However, with advances in
science and the increasing sensitivity of component performance, damage-based
lifespan estimation approaches, such as damage mechanics and fracture mechanics,
were introduced. In fracture mechanics, the assumption is the existence of a crack, while
in damage mechanics, damage is considered to result from the nucleation of
microstructural defects. Therefore, the damage parameter holds particular importance
in damage mechanics equations. The evolution of these equations has shown that newer
formulations allow for the differentiation of microstructural defects. The limitations of
each method have led researchers to gravitate towards combined equations to address
these constraints. These equations are primarily based on damage mechanics,
highlighting the importance of this approach in lifespan estimation. Despite these
advancements, studies related to uncertainty and the performance of components under
real-world conditions, which are typically multiaxial, remain limited. It is expected that
future research will focus more on these important topics, alongside the development of
new relationships based on damage mechanics.

Keywords: Creep, Fracture mechanics, Continuum damage mechanics, Remaining life,
High temperature components, Crack initiation, Crack growth
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