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The life of structural components that contain cracks or that develop cracks early in their life may be governed by the rate of subcritical crack growth. Moreover, proof testing or nondestructive testing procedures or both may provide information regarding the relative size and distribution of possible preexisting cracks prior to service. However, these inspection procedures are usually used to establish upper limits on undetectable defect size rather than actual crack size. These upper limits are determined by the maximum fatigue life of the structural components, it is reasonable to assume that the component contains the largest discontinuity that cannot be detected by the inspection method. The useful life of these structural components is determined by the crack growth behavior of the material. Under constant amplitude loading, the cyclic rate of the fatigue crack growth is expressed as a function of the stress intensity factor range.

Since most structural components are subjected in service to variable amplitude loading, a study of the fatigue behavior of the material under the effect of these loadings is essential. Different models contributed to a better understanding of the retardation or acceleration caused by the influence of load sequence. Still there is a need for more research and investigation about these effects on fatigue lives.

Most of the successful model approaches to the study of fatigue crack growth rate are based on linear fracture mechanics concepts. The purpose of all these models is to introduce a tool which enables constructors to determine the characteristics of crack growth for material of known structures under the action of external forces. On one hand, the simplicity of the model is necessary and useful, i.e. expressing the crack growth rate and non-growth conditions by the most important parameters, which can be analytically or experimentally achieved. On the other hand, for the reason of wide range of application, without main changes in the crack growth rate equation, the model must be provided with as much as possible basic information about the process, which explains the fatigue phenomena.

Observations of the damage of real structures and laboratory experiments on fatigue of samples clearly indicate that the fatigue damage (usually measured by the length of a dominant crack a) is affected by a variety of factors, e.g. the state of stress S, the material properties (denoted symbolically by C) and environment (temperature T), etc. In general, the fatigue crack growth can be expressed by following nonlinear relation:  da = f (a, S ,C ,T , μ, t) dN

μ denotes all other parameters important in fatigue problems (chemical properties, internal stresses, etc.), t the thickness of the material, and N denotes the number of cycles corresponding to a crack length a.
Objectives of the research work:

1- Study and update the fatigue life prediction models currently in use. (Preview of literature)
2- Classify the fatigue life prediction models.

3- Verify the validity of selected models using available experimental data on steels.

