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In this paper, an express method is proposed for determining the slope of the left branch of the
fatigue curve by using interpolation functions to obtain experimental dependences on the frequency of
loading cycles. These relationships allow us to determine the value of the slope angle of the fatigue curve
at any frequency of cyclic loading within the experimental data that are available. Thus, there is no need
to carry out an experiment if, for a given loading frequency, it does not exist, but the desired value of
the fatigue resistance index at the required loading frequency falls within the limits for which the
experimental data are available. The tests were subjected to steel grade 40X for fatigue at three values
of the cyclic loading frequency (®) [1-2]. The data obtained in the figure show an increase in the cyclic
strength with increasing (®) (Fig. 1). It should be noted that at ® = 2 Hz in the region of small N, it has
a higher cyclic strength than at ® = 2.7 Hz; however, due to a steeper slope, the curve drops lower and

on the basis of N = 10° cycles a noticeable The difference in the values of limited fatigue cycles.
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We apply interpolation functions to obtain experimental dependences of the material fatigue
resistance parameter on the frequency of loading cycles, that is, tg aw = f (o). These relationships
allow us to determine the value of tgaw at any frequency of the loading cycles within the experimental
data that are available. In other words, there is no need to conduct an experiment if, for a given
frequency of loading cycles, it is not present, but the value of o falls within the limits of the values
over which the experimental data are available. The mathematical expression for this purpose looks

like this:



tgaw=Go+ G1 (w—wo) + G2 (w—wo) (w—wi), (1)

continue to expand it:

gy, = Gy, tg Aw,,, = Go + G (w3 + wg) + Go(w; — wp) (W, — wq) 2)
tg ay,, = Go+ Gi(w; + o), )
_ 8w, ~Go,
G, = Lol @
tga, —Gp—G1(w2—wo)
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Taking the experimental data for cadmium in Fig. 1 and assigning the relevant values wi and

tgor,, we have:

wo=2; w1=2.7; 2= 100 I'x;

tg Ay, = 0.2655; tg Oy, = 0.3293; tg Ow,,, = 0,1337

The calculation will get the coefficients of the expression:

Go=0.2655; G1=9.5695-102; G2= — 9.9699-10*.

Substituting the numerical values into the expression (1) we get:

tgow(m)|craox = 6.889:102+ 10.035- 100 — 9.9699-10"*w?. (6)

References:

1. Mylnikov V.V., Shetulov D.I.,, Chernyshov E.A., Pronin A.l. Dependence of fatigue
resistance of structural materials on the frequency of cyclic loading // Technology of metals. 2013.
No. 9. pp. 30-38.

2. Mylnikov V. V., Shetulov D. I., Chernyshov E. A. On evaluation of durability criteria in
carbon steels // Metals Technology. 2010. No. 2. p. 19.



