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The study was subject to cylindrical samples with a diameter of 2 and 5 mm from metals with
different crystal lattice type and the values of the homologous temperature (0) on fatigue in a wide
range of frequency of loading (o) according to the scheme of the rotating bending specimen. Surface
damage was assessed by changes in the microstructure of the material under the action of alternating
stresses. As evaluation characteristics were the slip bands emerging at the thin section sample from
the area of the greatest stresses [1]. Quantitative evaluation of fatigue resistance was the slope of the
left branch of the curve to the axis of the loops (tg aw) [2-3].

The homological temperature is determined by the ratio:

o=10m- (0.
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where Ton = tont273 °C, - the temperature of the experience, i.e. the temperature at which the
experiment was conducted, K; T, = twt273 °C - the melting point of the metal, K.

Tests were carried out at room temperature, so according to (1) at the same temperature of the
experiment, the homologous temperature of various metals would be significantly different.

With increasing frequency cycles (w) increases with strain rate. Speed effect, under the
condition 2 > w1, the stress ce2 is always greater than ce1 (except for cases related to deformation
aging), is observed for all metals tested, but to different degrees [4]. The higher homologous test
temperature (®), the stronger should be pronounced speed effect, i.e. change of frequency of cyclic
loading is more significant impact on performance of fatigue resistance. With increasing temperature
the density of bands of slip increases (speed is enhanced), i.e. the lateral slip increases. The slope of
fatigue curves with increasing temperature is increasing. However, one should bear in mind that at
the pre-melting temperature the effect of speed on the voltage may become weaker. In this case, the
durability is determined by the creep, which involves, as you know, over time, not with the number

of loading cycles.



Fig. 1. Communication of an index of resistance of

a fatigue (tgaw) at change of frequency of cycles of a

loading () and homologous temperature (®)
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Figure 1 shows the experimental results of the tested metals with different types of crystal lattice
in the form of dependence of change of resistance of the fatigue slope of the left branch of the fatigue
curve, frequency of loading cycles and homologous temperature. The comparison of values of the
homologous temperature change resistance to fatigue and cyclic loading frequency gives the
opportunity to characterize the effect of (®) is more or less predictable (tgoaw) only in the region of
values of about 0.5 in the low frequency range. In the field values below 0.4 are obviously ambiguous
appearance (®) due to the competing physical processes within the material structure.
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