fin A A 35

—EBEy FIARAL TS

Eg
e 1

&Cff@“ﬁiﬁﬁ@ﬁ-/i (5

HIVMO) JHE%@ ‘H'fﬂhﬂ.@#]'

FbAS DR LIS

I
A

303

8 #)

O 151 = T /N N/ N
M

Effect of Corrosion on Static Strength of Hull Structural Members (8th Report)

by  Tatsuro Nakai, Member

Hisao Matsushita, Member

Norio Yamamoto, Member

Summary

The purpose of this research project is to establish a method of evaluating the effect of pitting corrosion with

a circular cone shape on local strength of hold frames of bulk carriers. In the present study, an empirical formula is

proposed based on the tensile test results conducted in the previous study. In the formula, tensile strength reduction

due to pitting corrosion is expressed as a function of DOP (degree of pitting intensity), pit diameter and original
thickness of pitted plates. Tt has been shown that tensile strength of relatively small plates with pitting can be well
predicted by the formula. In order to check the applicability of the formula to wide plates, a series of tensile test

with wide specimens having artificial pits has been performed. It has been found that when diameter ot all the pits

is the same, prediction results of the tensile strength of wide specimens with artificial pits are conservative, and
when pits with different diameter coexist, prediction of the tensile strength using average pit diameter give a little

optimistic (non-conservative) results.
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Table 2 Wide tensile test specimens )
pit distribution ty W pitdiameter | ~ DOP % thickness* thickness** | fracture

| No. type mm | mm mm sidc A | sideB Ave. Ave. mm min. mm | Type***

Al5 A 5 225 15 59 | 59 59 4.26 3.38 M

A20 A 5 | 225 20 1 62 62 | 62 3.97 278 | M|
| BI5 B 5 225 15 63 63 63 421 3.75 M
| B20 B 5 | 225 20 70 70 70 3.83 3.22 c |
| Cl5 C 5 225 |15 59 50 55 432 419 | M ]

20 C 5 225 20 62 50 56 406 | 389 M
| D-1 D ] 5 | 225 10, 15,20 38 | 38 | 38 4.46 3.57 M

D-2 D 5 225 10,15,20 46 | 46 46 435 3.44 C
| E-l | E 5 225 | 10,15,20 32 32 | 3 454 397 | ¢ ]
| E-2 E 5 225 10, 15,20 43 3 43 4.38 385 | ¢ ]

*average thickness of the whole pitted region
**average thickness at the minimum cross section

| _***M : Fracture occurred at the minimum cross section., C : Cracks at the large pits coalesced to fracture
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Fig. 14 Examples of pit distribution in wide tensile test

specimens (ty=10mm)
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Fig. 15 Relationship between nominal tensile strength and

DOP in wide tensile test specimens (t,=10mm)
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