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Abstract

In the calculations of the fatigue life of strua@licomponents subjected in service load conditionstochastic
loads the load spectra being a set of sinusoidallesy of different asymmetry occur. The cycle asymyrnis
characterized by the asymmetry coefficient R#SnaxIn the case of load mentioned above, R coeffidbahges in
wide limits from eoto +c. In the work the empirical examinations of thgatt of the cycle asymmetry coefficient of
the load on the fatigue limit of S355J0 steel aespnted.
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1. Introduction

The elaboration on the random service load of theeiral components in form of spectra and
programms of load applied in calculations and mogned examinations of fatigue life leads to
determination by methods of counting the cycless & cycles of various values of the cycle
asymmetry coefficient R =,%/Smax

Spectra of variable cycle parameterg &) or (Snin, Snaxy are depicted in form of so called
correlation tables [1].

Experimental data concerning the cyclic values afamals in range of the high-cycle fatigue
known in the literature concern in most cases #terdhination of the S-N curves in conditions of
fatigue limit under oscillating load (R = -1), moseldom pulsating load (R = 0). In the work the
examination with the variable value of the R caedint are described, as well as two-parametric
fatigue characteristics elaborated on their baBie problem has been illustrated with results
received for S355J0 steel (former 18G2A).

The basis of the determination of the fatigue diagg in system amplitude, S mean value $
of stresses are, S-N curves described also initdrature as Wohler curves. These diagrams are
presented in various forms, e.gd, Sna{N), and so on. In the figure 1 the set of diagrams
S«(N), drawn with assumption of the constant valu¢hef cycle asymmetry coefficient R = const,
has been depicted. The privileged diagrams fromgikien set are the S-N curves for R = -1
(oscillating load of § = 0) and for R = 0 (pulsating loadh$= 0). For the durability N>p the
fatigue limits have been marked on the diagram wiimts: 1- R;; 2- 0,75R o5 3- 0,5R, and 4-
0,25Rq 5 respectively.
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Fig. 1. Set of diagrams,frawn by assumption of the stable value of théecgsymmetry coefficient R = const.
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Fig. 2. Diagrammatic depiction of the diagram obtpwarametric fatigue characteristics N(S,).

On the base of these points a diagram of fatigmé i-2-3-4 shown in the figure 2 has been
drawn. Similarly, any line of constant value N=cortsin be drawn. For N” from the diagrams in



the fig. 1 one receives respectively points 1" 32" 4", transferred to the fig. 2 they give a lie
2-3-4".

2. Fatigue examination of the samples of S355J0 steel

Fatigue examination of the samples of S355J0 $taet been conducted for the following
values of the cycle asymmetry coefficient R: 05:01,0; -1,25; -2,0. In the literature the resbarc
results for R < -1do not occur, which corresporadthe negative average values of the cycle. Data
concerning the fatigue properties, static and cytlave been shown in table 1.

Table 1. Properties of S355J0 steel

R Rm E As Z R, No me C
MPa | MPa MPa % % MPa
678 | 500 |2,0810°| 17,2 | 59,8 | 274| 10]12,33]|1,15610%¢
commentary: R — material tensile strength, R material yield point,
E — Young’s modulus, & elongation, Z — contraction,;R- fatigue limit for
R =-1, N; m,; C, — constants from the S-N curve

On the base of the research results the S-N clovespecified values of the coefficient R have
been determined, as well as a diagram of two-paraniatigue characteristics N{SS,)) has been
elaborated on theirs basis. In the fig.3 fatiguegtams for S355J0 steel for the cycle asymmetry
coefficient R have been depicted: a) R =-2, b)R.25,¢c) R=-1.0,d) R=-0.5,e) R =0.

General description of the fatigue diagrams has loescribed by formula (1):

log S =-alogN +b (1)

where constants a and b for the cycle asymmetrificeats of the cycle R, assumed above, have
been compiled in table 2
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Table 2.: Constant values a and b

Cycle asymmetry coefficient R
0 -0,5 -1,0 -1,25 -2,0
a -0.0628 -0.0528 -0.0811 -0.0703 -0.0592
b 2.7630 2.7810 2.9247 2.8873 2.8233

3. Theanalysis of theresearch resultsand conclusions

S-N curves for the mentioned values of the coeffitiR and the diagram of two-parametric
fatigue characteristics N{SS;), elaborated on their basis, have been showmeifigures 4 and 5.
The data included there can be a basis for calonlatf structural components, especially
subjected to the impact of random load of wide spet.
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Fig. 4. Fatigue diagrams for S355J0 steel for ¢lgele asymmetry coefficient R: 0; -0,5; -1,0; -1,250.

Rm 700 Amplitude, §, MPa———
_— >
R=-1.25->| / :
600=

—

R:—Z/ 102\/;?:»0.5
R=:3 /5‘00-_ 03\
S SN
400 19
3007 1¢

™ 10’

&, \ |

— 10
y T T T T O

-700 -600 -500 -400 -300 -200 -100 O 100 200 300 400 500 600 700

Mean value, §, MPa

Fig. 5. Experimental two-parametric fatigue diagrdor S355J0 steel.

On the base of these results also the verificatibthe two-parametric models of fatigue
characteristics can be done.
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