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Fig. 4. Mazimum thermal increments in specimens under fatigue
loading at different applied stresses. The applied stresses (A0=0p/2.
R=0) are indicated in MPa on the legend. The three phases are shown
for the test performed at 245 MPa.

14
12 R ..._....__.:_J.:-i':._._
10 e __,_.;__ —
g 8 I e T _
S 8 -
4 ~ |
2 B e
200 210 220 230 240 250 260 270 280 2

siress (MFPa)

Fig. 6. Fatigue limit derived from the analysis of the stabilisation
temperature (phase 2 of Fig. 4).

G. La Rosa, A. Risitano. Int. J. Fatigue 22, 2000:65
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Comparison between the traditional (Stair-case, 5C) and the thermographic (TH) method for several materials and components®

Component Material R sC TH. Ezr.%% Eef
Specimen C70 Steel 0 218 212 —18 [9]

Specimen C30 Steel 0 414 400 —35 [17]
Specimen 2024 Al alloy 0 230 213 —10.0 [17]
Specimen Fibreglass 0.1 13.2 143 +83 [33]
Specimen Fibreglass 0.1 158 15 =51 [33]
Specimen Fibreglass 0.1 152 153 +0.6 [33]
Specimen Fibreglass 0.1 141 14.1 - [33]
Butt welded joint FeP04 Steel 0.1 227 22 +0.9 [31]
Butt welded joint FeP04 Steel 0.1 242 230 +3.0 [31]
Buit welded joint FeP04 Steel 0.1 132 1383 +1.6 [31]
Butt welded joimt FeP04 Steel 0.1 240 234 +2.5 [31]
Butt welded joint FeP04 Steel 0.1 235 197 —16.2 [31]
Butt welded joint FeP04 Steel 0.1 215 210 —-23 [31]
Specimen with blind hole C30 Steel -1 164 162 -12 [21]
Connecting rod SGCI 0 20,0 18.5 =15 [10]
Connecting rod MCI 0 19.9 200 +0.5 [10]
Connecting rod LCI 0 252 24.2 —4.0 [10]
Connecting rod S5GCI -1 27 288 +6.7 [10]
Connecting rod MCI -1 255 232 —9.0 [10]
Connecting rod LCI -1 272 28.0 +2.9 [10]
Connecting rod S5GCI —184 300 30.5 +1.7 [10]
Connecting rod MCI —184 263 257 —23 [10]
Connecting rod MCI —1.84 340 30.5 +10.3 [10]
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Fig. 1. Standard staircase determination of fatigue limit of XC35 Fig. 3. Graphical determination of fatigue limit of XC55 steel.
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Calculation results by microplasticity activation model.
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Specimen m T_(MPa) SoVi/m
150-1 5.102 (4.766, 5.437)" 961 1448
150-2 5.225 (4.472, 5.979) © 938 1401
600-1 22.44 (10.00, 34.87) ~ 599 660.8
600-2 20.79 (18.88, 22.71) © 595 661.5

" The values in brackets present the range of 95% confidence interval.
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Elasto-plastic inclusion

Elastic matrix —

Fig. 2 RVE of the two-scale model
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