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Evaluation of Fatigue Strength Share Effect
of the Rust Due to Corrosion at Ship Structural Plate
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Abstract  Ship and offshore structures, those are to be used under the seawater conditions are prone to
corrosion. In this research, the effect of rust existence on the fatigue strength at structural member of ship and
offshore structure was investigated. For this purpose, fatigue tests for the rust removed specimen were
conducted. In addition, the comparison of fatigue strength between rust removed specimen and rusted specimen
was conducted. With these test results, fatigue strength share effect was investigated. Finally, at this research, it
was found that there is fatigue strength share effect on the rust. In comparison of fatigue strength reduction
factor, fatigue strength of the rust removed specimen is 18.1% lower than that of the rusted specimen. From the
above, it was known that as far as there are not any harmful ingredients in it, rust on the steel plate is
beneficial in an aspect of fatigue strength.
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[Table 1] Mechanical properties of hull steel plate used

Direction t(mm) Y.P.(MPa) | T.S.(MPa) (E;‘];)
L 4.75 308 474 38
3.20 312 476 37

5.45 311 476 37

C 4.85 313 473 37
5.35 320 480 36

[Table 2] Chemical composition of hull steel plate used

C Si Mn P S Ceq
0.17 0.20 0.65 0.02 0.01 0.28

_ 1 1 1o
Ceq= C+ €Mn+ ?(Cr+Mo+\0+ 15(N|+Cu)
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[Fig. 1] Configuration and size of the test specimen

234567

[Fig. 2] Conditions of surface and cross section of rust
removed specimen

[Fig. 3] Conditions of surface and cross section of rusted

specimen[3]
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[Table 3] Fatigue test results of rust removed specimen in
air condition

Specimen T:;:: Width Ao Nf
No. (mm) (mm) (MPa) (cycles)
1-1 6.53 26.5 194.2 449260
2-2 6.25 18.4 291.4 122060
33 6.45 24.6 210.9 270580
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[Fig. 4] Estimation process of fatigue strength of notched
specimen in seawater condition.
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[Fig. 5] S-N diagram of fatigue test results of rust
removed specimen(solid mark)
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[Fig. 6] Mean stress effect for fatigue strength of notched
specimen
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[Fig. 71 Fatigue test result and fatigue strength

estimation of rust removed specimen
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