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Abstract

Experimental data, issued in literature on coroosive destruction of metals
under stationary changes of mechanical stress and potential were analytically
described by one function. The influence of stress and potential on separate
parameters contained in this function was studied. Some experimental data,
issued in the literature, with the help of which the applicability of the suggested
function was based on, were processed.

1. Introduction. It is known that under simultaneous action of mechanical
stress and aggressive medium on metallic structural elements there occurs corrosive
destruction (cracking) of these elements. Actions of mechanical stress and corrosive
medium during the exploitation process are continuously connected. In addition
to mechanical stress, temperature and concentation of active components of corro-
sive medium and corrosion potential have essential influence on corrosion process
[1, p.157− 191]. There are different theories [2, p.36− 43] that explain the mecha-
nism of course of corrosive process of metals from various positions. Conclusions
of these theories are ambiguous. However, while choosing main characteristics of
corrosion strength all the existing theories of corrosion destruction are unique. This
characteristics is a curve of long-term corrosion strength. The form of this curve is
determined by the nature of metal and corrosive medium, temperature, mechanical
stress, potential and many other factors. Various formulae were suggested for deter-
mining corrosion destruction time (F. Aebi, S. Berri, L.A. Glikman, F.F. Azhogin,
Yu.N. Rabotnov, A.V. Ryabchenkov and V.M. Nikifirova, I. Vaber and others).
However, these formulae mainly describe dependence of time to corrosion destruc-
tion only on mechanical stress. Other factors having influence on time to destruction
are ignored in majority of these formulae. Meanwhile, these factors should the taken
into account for true prediction of corrosion strength of metals at stationary values
of influence factors.

2. Problem statement. The problem is to describe by one formula all the
family of corrosion strength curves for the given system ”metal-corrosive medium”.
There are many experimental data testifying essential role of mechanical stresses in
corrosion destruction process. It is revealed that corrosion destruction (cracking)
happens only under the action of stretching stresses. Corrosive cracks propagate
perpendicular to the direction of stretching stresses action for small deformations.
It is noted in the paper [3, p.303− 307] that mechanical stresses reduce to essential
change of electrode potential. It is assumed that electrode potential of many met-
als, especially of steels, removes to the negative side under application of stretching
stresses. Investigations of influence of potential on time to corrosion destruction
show that [1, p.69− 79, 3, p.353] when potential removes to the positive side time
to destruction diminishes monotonically. On figure 1 that was taken from the book




