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Abstract

The characteristic function describing the fatigue failure process of materials
under stationary asymmetric loading cycles is suggested. The system of exper-
iments for defining the unknown material constants contained in the suggested
function is formulated. Some experimental data of fatigue failure of structural
steel used in the facilities working in sea-water are processed.

Let’s consider a cyclic loading process that occurs at some constant value of the
stress So. Let Sa be an amplitude of the considered loading process. The fatigue
curve will depend on So and Sa. If by Ns we denote the number of cycles to fatigue
failure, then Ns = Ns(S0, Sa). This dependence is defined from the experiments
for cyclic fatigue of the samples made of the material under investigation. For each
material, the dependence Ns = Ns(S0, Sa) has one and the same form and therefore
is assumed to be a fatigue failure characteristic under asymmetric cycles.

While constructing phenomenological theories of fatigue failure, the function
Ns = Ns(S0, Sa) has an essential value, since it is contained in the relation for
defining the number of cycles to fatigue failure under non-constant applitude Sa.
While conducting specific strength analysis, the specific form of the characteristic
function Ns = Ns(S0, Sa) is required. The following approximation formula for this
function is suggested:
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where N0 is a base number of cycles to fatigue failure, α and β are the constants of
the material, r is an endurance limit.

In the suggested formula (1), the experimental facts that the relations of maximal
and minimal stresses on endurance limit have an essential influence on Ns, are taken
into account. The noted one allows to take into account the influence of asymmetry
degree of the cycle on Ns.

Now consider a matter on experimental definition of the quantities N0, α, β, r

contained in relation (1). These quantities are determined while conducting experi-
ments on fatigue failure of samples made of the material under investigation.




