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A Study on the Damage Process of Fatigue Crack Growth
Using the Stochastic Model
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ABSTRACT

In general, the scatter is observed in fatigue test data due to the nonhomogeneity of a material. Conse-
quently, it is niecessary to use the statistical method to describe the fatigue crack growth process precisely.

Bogdanoff and Kozin suggested and developed the B-model which is the probabilistic models of cumula-
tive damage using the Markov process in order to describe the damage process. But the B-model uses only
constant probability ratio(r) , so it is not consistent with the actual damage process.

In this study, the r-decreasing model using a monotonic decreasing function is introduced to improve the
B-model. To verify the model, test data of fatigue crack growth of Al2024-T351 and Al7075-T651 are used.

Compared with the empirical digtribution of test data, the distribution from the r-decreasing model is
satisfactory and damage process is well described from the probabilistic and physical viewpoint.

Key Words @ Stochastic Model(2E4 24) , Cumulative Distribution Function(532 £ ¥ %), Damage Process
(£743}4), Fatigue Crack Growth(S=79A44), Probability Mass Function(ZHE2 33Hr),
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Table 1 Material properities of Al2024-T351 and Al7075-T651

_ Al0o-T31 AT -T651
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Table 2 Random variables

F#E€4% (mm)
Nl | 34:3~353
N2 | 343-~363
N3 | 343-~373
N4 | 343~383
N5 | 343-393
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Table 3 Mean and variance of random variable
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Table 4 Probability ratio r and the number of state in

Markov process
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Table 6 The number of damage state of random variable
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Fig. 3 Damage state vs. crack length
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