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Abstract

The strength evaluation and life prediction on the corrosion part of structure is one of the most
important subjects, as a viewpoint of reducing economic loss by regular inspection, maintenace,
repair and replace. For this purpose, it has been difficult to obtain the available data on growth
of pit depth or growth rate of each pit which depends on time. In this paper, the life prediction
and strength evaluation method was suggested for the structure with irregular stress concentra-
tion part by surface corrosion. The statistical distribution pattern of corrosion depth and the
degree of fatigue strength decline were confirmed according to corrosion period by artificial
corrosion of SS41 steel. The life prediction and the fatigue strength evaluation of materials
with consideration of the corrosion period on the extreme value statistic analysis by the data of
maximum depth of corrosion and on random variable was studied.
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Table 1 Chemical composition of SS41
Si Mn Cr Ni P C S

0.023 (0.880 | 0.080 {0.021 {0.041 | 0.170 | 0.014
Table 2 Mechanical properties of 5541
Yield Tensile Elongation | Reduction
strength strength of area
(MPa) (MPa) (%) (%)
343.14 450.98 22 27
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Fig. 1 Specimen geometries(all dimension:mm)
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Fig. 2 Photograph of fatigue test specimen after corrosion time 10 months
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Fig. 7 Photograph of fracture surface in the corroed SS41 steel by using SEM
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Table 3 Random variable of corrosion depth on
the statistical distribution

Corrosion Mean Value Standard
Time Deviation
(w) (o)

2 Months 3.9867E-2 1.0266E-2
4 Months 6.5709E-2 0.8661E-2
6 Months 10.6560E-2 0.8337E-2
8 Months 14.8252E-2 0.7706E-2
10 Months 17.9760E-2 1.1051E-2
O 18.3613E-2 0.9526E-2
—— 18.4380E-2 0.8742E-2
— = 21.4733E-2 0.9075E-2
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