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Abstract

The leak-before-break(LBB) design on the large structures such as ship’s hull, tank struc-

ture, pressure vessels etc. is one of the most important subjects for the evaluation and the

assurance of safety. In these structures, various

loads are acting. In some structural mem-

bers, therefore, out-of-plane stress due to bending often may become with in-plane stress

due to stretching. In the present report, the characteristics of fatigue life and penetration

behaviour from a surface cracked plate under combined tension and bending have been stu-

died experimentally and analytically by using eccentricity. Estimation of fatigue crack growth

was done with the Newman-Raju formula before penetration, and with the stress intensity

factor after penetration proposed by the author. Calculated aspect ratio showed the good ag-

reement with the experimental result. It was also found that particular crack growth beha-

viour and crack shape after penetration can be satisfactorily evaluated using the K solution

proposed.
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Table 1. Specimen geometries and stress conditions
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Specimen geometry Stress Eccentricity Stress

Specimen t 2w 2a, bo Ao, e Ratio
(mm) (mm) (mm) (mm) (MPa) (mm) R
C—1 10 70 10 5.0 126 —02 0.1
C—2 10 70 10 5.0 126 0.6 0.1
C-3 10 70 10 5.0 126 23 0.1
C—4 10 70 2 1.0 126 3.0 0.1
C—5 10 70 10 5.0 70 —0.1 0.5
C—6 10 70 10 5.0 70 1.0 05
C—7 10 70 5 25 70 3.0 0.5
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