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Fatigue Crack Growth, Coalescence Behavior and its Simulation on
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Abstract

A simulation program concerned with multi~surface fatigue cracks which initiated at the
semi-circular surface notches has been developed to predict their growth and coalescence
behaviors at the elevated temperature. Three kinds of coalescence models such as
SPC(surface point connection), ASME and BSI(British Standards Institution) conditions
were applied, and the results of the simulation were compared with those of the
experiment.

This simulation is able to enhance the reliance and integrity of structures especially
under the elevated temperature which have lots of difficulties in experiments and
applications. This shows that the simulation result has utility for fatigue life prediction.

Even though all the specimens were the same shape, the error rate was increased in
accordance with the applied stress to the specimen. Among the material constants C and
m in the narrow band, the results applied upper values of the band to the simulation has
shown quite small error compared with the experiment results,
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Table 1.Comparison of experimental data and
simulation ones for 304 stainless steel

at 538TC

Results Comparison
Experiment | Simulation of

Spec- x10" x10" | Simulation
imen Notch (Np) (Np) data
N shape (%)
HS2-2K1 148 148 00
HS2-2K2 148 16.1 88
HS2-3K1 2.1 22 45
HS2-3K2| o 2.1 19 95
HS3-1K1 285 28 -18
ns3akel N1 g 30 53
HS3-1K3, ¢ 285 34 193

HS3-2K1 713 72 0
HS3-2K2 7.13 72 10
HS3-2K3 713 84 178
S N 205 00
HS2A 2 L718 78 79
Hssa 1| N g 278 0.0

LHSSA-ZJ Stz 56 57 18|
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. . between
| Type of | Titigue \Experimental| o o ik
Specimen C and m life \ result'3 and
(Nr <107 (Nex100) .
experiment
result(%)
1 41 2.2
HS2 2 39 419 -69
] 3 37 Lo-1LT X
- 1 3 Tz
HS3 2 28 285 -1.8
3 27 -53
1 196 ~4.4
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