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Predicting Method for Fatigue Life with Stress Gradient
SHEN Jiebin TANG Donglin

School of Mechanical and Electrical Engineering of Southwest Petroleum University,Chengdu,610500

Abstract: Aiming at the problems that existed in the predicting the fatigue life processes by the
critical distance method and the stress field intensity method, taking advantages of the two methods,
an equivalent stress approach was proposed, where the effective stress average in spherical regions
near the notch was taken as fatigue behavior control parameters. According to a set of fatigue tests,
the relationship between the equivalent stress and spherical radius was studied, results show the rela-
tionship is well represented in the form of linear and exponential functions, by defining the stress gra-
dient and relative stress gradient, a fatigue life prediction model was constructed considering the stress
gradient. Determination of parameters in the model was studied, The spherical radius with the same e-
quivalent stress of the smooth specimen and the notched specimen was taken as the damage region size
under action of fatigue limit in the same load condition. The spherical radius was obtained without
test, so this method had a strong practicality. Validation of the fatigue test results indicates that the
model prediction results are within 2 fold of the dispersion bands, show that the model has good pre-
diction accuracy; the model may also predict the fatigue damage location.
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Tab.1 Dimension of two double-hole specimens
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Fig.2 Linear representation of equivalent stress and

radius(DH - A)
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Fig.3 Linear representation of equivalent stress and

radius(DH - B)

270
260
250F e
240
230
220

c BB - BB ALELS th 2k
o N — ihEkn glE Mk

Lk fii Ji{ii 0.,/ MPa

0 0.10.2 0.3 0.40.5 0.60.70.8 0910
¥4 r/mm
B4 HENNEERFEHEERTDN-A)
Fig.4 Linear representation of equivalent stress and

radius (DN - A)
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Fig.5 Linear representation of equivalent stress and

radius(DN - B)
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Tab.2 Notch stress gradient and relative stress gradient

B K A N A 6 AH T I 77 46
0 max (MPa) 6 (GPa/m) BE X

DH - A EIZFL 310.66 —130.41 —0.4198
DH - A RIJEfL 289.23 —26.06 —0.0901

- BIEEAL 345.60 —94.51 —0.2735
DH - B [JEfL 326.87 —35.54 —0.1087
DN - A 1§k 11 268.75 —45.86 —0.1706
DN - A R fL 254.28 —33.07 —0.1301
DN - B ik 298.96 —50.89 —0.1702
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Tab.3 Exponential representation of equivalent stress and
radius
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Fig.6 S — N curve of smooth specimen and notch specimen
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Tab.4 Model parameters and predict results
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Fig.7 Comparison between model predictions and test life
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