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Improvement of Prediction Ability of Fatigue Crack Growth Analysis
—A simplified method of fatigue crack growth analysis using database of influence coefficients—

by Youichi Yamashita, Member

Kenji Sakano, Member

Masaki Shiratori

Summary

In this study, the authors have developed a software system based on influence function method using
3 D-FEM input data and 3 D-FEM result to improve prediction ability of fatigue crack growth analysis
of surface cracks which initiates from root of boxing fillet welded joints of ship structures. The
software system developed in this study uses the database of influence coefficients, K, developed by one
of the authors, Shiratori, for various types of surface crack through a series of FE-analyses. It is shown
that crack growth result based on influence function method using 3 D-FEM result is more accurate for
experimental data than the result by a method based on linear approximation of arbitrary distributed
stress. And further study, a simple approximate equation of arbitrary distributed stress in the Cross
section of virtual crack surface are determined to simplify crack growth analysis based on influence

function method.

approximate equation gives almost the same result

3 D-FEM result.
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Table1 Chemical composition of KE 40 steel used
(mass%)
C Si Mn P S
0.1 0.28 1.38 0.008 0.004
Cu Ni Cr Nb
0.01 0.02 0.03 0.01

Table 2 Mechanical properties of KE 40 steel used

Yield stress | Tensile Elongation (%)
(MPa) strength (Gauge length : 200mm)
(MPa)
454 560 21
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Fig.1 Configuration of boxing fillet welded joints spec-
imen and loading condition
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Fig.2 Geometrical definition of surface crack
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Crack initiation

Fig.3 3 D-solid FEM model of specimen (1/2 model)

Crack initiation
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Fig.4 Shell FEM model of specimen (1/2 model)
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Fig.5 Linear approximation of arbitrary distributed
stress
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Fig. 6 Calculation model of correction factor Fga
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Fig. 12 Result of crack growth analysis
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: Influence function method using 3D-FEM result
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Fig. 13 Correction factor F under uniform tension or bending
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