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The Prediction of Fatigue Crack Initiation Life
of Cylindrical Notch Specimens Using Local Strain Approximation
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Abstract

Fatigue crack initiation lives of round cylindrical notch specimen were investigated. Firstly, local strain
approximation methods, such as the modified incremental Neuber’s rule and the modified incremental

Glinka’s equivalent strain energy density(ESED) rule, were used to get multiaxial stress and strain
components at the notch tip. Based on the history of local stress and strain, multiaxial fatigue models

state
were

used to obtain fatigue crack initiation lives. Because the solution of Neuber’s rule and Glinka’s ESED rule
make the upper and lower bound of local strain approximations, fatigue crack initiation lives are expected to
place between life predictions by two local strain approximations. Experimental data were compared with the

fatigue crack initiation life prediction results.
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Table 1 Tensile properties of 17% CW 316L SS

E(GPa) o,(MPa) o,(MPa) v RA (%)

181 450 690 0.293 78
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Fig. 3 Round cylindrical notch specimen for fatigue
crack initiation tests (Dimensions in mm)

Table 2 Low cycle fatigue properties of 17% CW 316L SS

&, (MPa) b : c

K’ (MPa) n K (MJ/m’) o

1656 -0.13 0.28 -0.49

2351 0.29 1623 -0.65
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(a) 13000cycles

(b) 15000 cycles

(C) 17000cyclse

(d) 19000cycles

(e) Scale bar ; 1 span=0.1mm

Fig. 4 Dominant crack under nominal stress amplitude
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