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Preliminary study on fatigue damage line

LI Yu-peng, LU Xi
(College of Mechanical Engineering , University of Shanghai for Science and Technology , Shanghai 200093, China)

Abstract: A new method for confirming the fatigue damage curve was presented. Based on the sit-
uation that the strength of structure of vehicle descends after originally arising, the method can
provide more precise accumulated fatigue damage of vehicle parts under certain load spectra. In or-
der to get the modified damage curve, the primitive stress-number of cycles curve(S — N curve)
was rotated around the original point and presuming that the slope of S — N curve be k,2k/3
would be adopted as the slope of the new S — N curve. Reasonable explanations for the damage-ac-
cumulations of parts under cyclic loads of level 2 were presented.
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Fig.1 Change trajectory of structure strengtht®!
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Fig.2 Strengthening and damaging under overload
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Fig.3 Damage line ®peny method measured
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Fig.4 Damage line Hpanos method estimated
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Fig.5 New estimation damage line
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Fig.6 New estimation damage line
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Tab.1 Max circulation numbers for various

loads producing no damage

i oi/MPa Ji¢/Q) B/ %
1 394 5 662 6.0
2 366 30 635 15.3
3 345 108 676 27.0
4 324 385 520 28.1
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Tab.2 Sum of damage under cyclic loads of level two

n1/ Ny n3/Ns Sni/N; D ns3/N3 n1/N1 Sni/N; D
0.1 0.670 0.770 1.070 0.18 1.02 1.200 0.989
0.2 0.587 0.787 1.087 0.36 1.02 1.380 1.167
0.4 0.521 0.921 1.221 0.45 0.88 1.330 1.125
0.5 0.396 0.896 1.196 0.49 0.82 1.310 1.158
0.6 0.184 0.784 1.084 0.58 0.78 1.360 1.189

ny/No ny/Ny Sni/N; D n4/Ny ns/ Ny Sni/N; D
0.2 0.72 0.920 1.220 0.1 1.20 1.300 1.014
0.4 0.40 0.800 1.100 0.2 1.00 1.200 0.928
0.6 0.28 0.830 1.130 0.4 1.02 1.420 1.242
0.7 0.22 0.920 1.220 0.5 0.96 1.460 1.351
0.8 0.15 0.950 1.250
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