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Evaluation of Crack Propagation Condition in Extremely Low Cycle Fatigue using MT Specimens
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This study evaluates a proposed crack propagation condition for extremely low cycle fatigue. Generation
phase and validation phase analysis are conducted using nonlinear finite element analysis. Crack
propagation is simulated by nodal release method. The relationship between load point displacement and
crack length is used for generation phase analysis. The result shows a good agreement with the
experimental result except for near breaking cycle. Using generation phase analysis result, parameters of
proposed crack propagation condition are determined. Those determined parameters are largely different
from CT specimen parameters due to constraints effect caused by specimen shape and boundary
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conditions. We’d like to discuss the validity of the condition.
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Fig.1 FE mesh of 1/8 MT specimen
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Fig.2 Approximation of load point displacement and crack

length.
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(a) Hysteresis of load and load point displacement.
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(b) Hysteresis loops of load and COD.

Fig.3 Hysteresis loops of experiment

at stress ratio R=-0.5
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Table 1 Constant values for proposed fracture criterion [5]

CT B c A m
SpeCImen
0.7Pa | 3463 | 2697 | 0.90
08P | 3472 | 2649 | 055 | 0.1
0.9P.. | 3492 | 2614 | 0.50

Table 2 Constant values for MT specimen

MT
. B c A m
specimen
0.85Pnac | 0.265 | 0200 | 10.0 | 0.9
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5.00E-03 y=0.0121x - 0.0099 ®
4.00E-03 ' o
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1.00E-03
0.00E+00
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Fig.4 Linear regression of Feicr vs. @/ao
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