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Abstract: The finite element simulations of fatigue crack growth are carried out. Using only the mechanical
properties usually obtained from the tensile test as input data, we attempted to predict the fatigue crack
growth behavior. The critical crack opening displacement is determined by monitoring the change in
displacements at the node close to the crack tip. Crack growth is simulated by debonding the crack tip node.
The exponent in the Paris law was determined and compared to the published exponent. Plotting with respect
to the effective stress intensity factor range yielded more consistent results.
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Fig. 1 Mixed-mode fatigue test specimen(s)

Fig. 2 Finite element mesh pattern
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Table 1 Material properties

Material Yield Ultimate
Strength Strength
SS400 322 MPa 508 MPa
SUS316 316 MPa 616 MPa

Crack Tip

Fig. 4 Nodes used to determine the critical COD

1.0
0.000504 58400
= jsotropic
08 o combined
0.6 ./ Plane stress
o
g
Z(
0.4
plane strain
0.2 “ 0.00115
0.00214
00 T T T T T
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030
vy (mm)
(a) SS400
10 SUS316
m  jsotropic
o0 combined
0.8
0.000835
0.6 .
>° / e
S5 plane stress
3

0.0 T T T T T
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025 0.0030
Vg (mm)
(b) SUS316

Fig. 5 Monitoring the ratio of displacement increments
at node A and B



Amplitude

Step

Fig. 6 Amplitude curves with pre-loading and pre-
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Table 2 The exponent m in the Paris law(plane stress)
Work-hardening type
Material isotopic combined
R=0.1(R=-1) R=0.1(R=-1)
SS400 3.8 (3.6) 3.5 (3.3)
SUS316 3.0 2.9) 3.0 2.9

Table 3 The exponent m in the Paris law(plane strain)
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