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The Effect of Corrosion Pit Repairing Method on the Strength of

Marine Propeller

Myeong Hwan Im’, Han Yong Yoon®, Tae Sik Kim™ and Ui Chung Chung™™

ABSTRACT

It is inevitable that corrosion pits have occurred on the marine propeller. If corrosion pits have occurred on
the blades, they have been repaired by simple welding methods. It must be that the strength is degraded in
this process. In this paper, we analyzed and compared the strength of AIBC3 and HBsCl used for marine

propeller after repairing the artificial pit by several different methods.
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Table 1 Chemical composition of specimens

Composition (wt.%)
Kind
Cu| Al | Fe [ Ni {Mn{ Zn | Sn | Pb
HBsC1|57.95} 1.25 | 0.75 1.18 {Rem| - -
AIBC3(81.66({9.15|3.804.1310.99 | 0.12]0.09 | 0.03

Table 2 Mechanical properties of specimens

Tensile test
Kind yield strength(MPa)|Tensile strengthi Elongation
(0.2% proof stress) (MPa) (%)(L=5d)
HBsC1 261.7 524.6 27.6
AIBC3 285.1 732.0 22.8
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Fig. 1 Dye penetration test of material of

specimens
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Fig. 2 Size and dimensions of flaw on
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Fig. 4 Size and dimension of fatigue test

specimen (mm)
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Table 3 Results of tensile test

Young's modulus (GPa)| Yield strength (MPa) | Tensile strength(MPa)
Material
Mean | gty | Mean | Golion | Mean | deutadon
Base metal of AIBC3 6.87 0.83 280 15.18 596 5.88
AIBC3 with pit 5.31 0.22 272 7.92 470 10.19
Ceramic coating of AIBC3 5.38 0.21 274 7.96 474 12.52
OX-AC gas welding of AIBC3 6.29 0.32 289 12.59 498 14.67
Argon gas welding of AIBC3 6.40 0.25 290 8.02 502 8.29
Base metal of HBsC1 5.26 0.72 284 9.74 500 2.54
HBsC1 with pit 442 0.33 238 12.85 332 8.86
Ceramic coating of HBsCl 4.56 0.30 253 15.76 347 6.81
OX-AC gas welding of HBsCl 5.40 0.29 273 7.79 387 12.35
Argon gas welding of HBsC1 5.31 0.28 265 12.86 365 11.11
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Fig. 6 Fractured specimen from tensile
test
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Table 4 Approval of welding of tensile

strength
Material Tensile strength(MPa)
HBsC1 370 above
AIBC3 500 above
650
6004
T 560
E AIBC3
g 500
:’2; 450
% 400
& 350 4 HBsC1
300 T T T T T
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Fig. 9 Changes of tensile strength

by repairing methods
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Fig. 10 S-N curve for AIBC3 from fatigue test
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Fig. 11 S-N curve for HBsCl from fatigue test
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