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Abstract

In the various fields of the industrial world, to take advantage of materials and structures
without accident for a long time as far as possible has been required. Therefore, their life
prediction and residual life prediction are one of the most important problems and the practical
problems in the industrial field. To predict their lives by reliability approach, we should know
their probability characteristics through stochastic variables obtained from crack initiation,
crack growth and statistical fracture life. In this paper, specimen material is SS41 structural steel,
81 specimens which have curvature with constat length and artificial central crack were re-
spectively tested under four levels of stress by uniaxial tension fatigue test. The statistical
distribution patterns on the crack initiation and fracture lives have been investigated. Such resuits
as statistical probability characteristics of crack initiation and fracture lives, the relationships
between the radius of curvature and crack initiation lives, the S.E.M.(Scanning Electronic
Microscope) inspection on the fracture surface of crack initiaton and the life prediction method

by computer simulation etc. are obtained in this research.
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Table 1 Chemical composition of $SS41 steel
t=thickness

Si | Mn | Cr Ni P C S

3.2t |0.061(0.74010.013|0.015]0.014|0.150|0.013

Table 2 Mechanical properties of SS41 steel

Yield Tensile Elongation | Reduction
strength strength o of area
(kg,/mm?) | (kg,/mm?) %) (%)
35 46 22 27
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Fig. 1 Specimen geometry (all dimensions | mm)
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