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ABSTRACT: The quantitative relationship between pitting corrosion and tensile properties can be used to provide data support
for the proposal of the corresponding repair and replacement requirements for the 5083 aluminum alloy hull plates in different
corrosion conditions. For a certain type of boat hull 5083 aluminum alloy plate that has been in service for ten years, the pitting
corrosion characteristic parameter statistics and the tensile performance test are carried out, and the fitting regression analysis
and correlation analysis of the four parameters of pitting corrosion and the loss of tensile strength are carried out to find the cor-
responding quantitative relationship. According to the fitting regression analysis, the maximum pitting depth is most correlated
with the tensile property. In addition, the function relation between pitting parameters and tensile strength loss is obtained, and

the corresponding indexes can be estimated. According to the correlation analysis, the correlation coefficient between the maxi-
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mum pitting depth and tensile strength is greater than 0.9, which is a strong correlation. In the independent variables, there is a

certain degree of redundancy in the two indicators of pitting depth. The study based on the pitting corrosion characteristics and

the quantitative relationship of tensile properties can be used to predict the tensile properties of aluminum alloy hull plates and

provide a basis for the replacement and repair of hull plates.
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Fig.1 Pitting zone sample tensile specimen
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Fig.2 Flow chart of fitting regression analysis
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Tab.1 Pitting characteristic parameter value in the pitting area

BAE A RO P SRR
5 EAm®  RE/mMm RE/mm AH/em?
4-1 1 1.13 0.87 0.038
4-2 1.5 1.88 1.56 0.063
4-3 3.5 1.27 1.0 0.085
4-4 4 3.07 2.58 0.205
4-5 1.5 1.64 1.53 0.055
4-6 2 1.18 1.0 0.039
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Fig.3 Flow chart of correlation analysis
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Tab.2 Tensile test data of sample plate in pitting area
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Test curve of tensile property
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Fig.5 Fitting graphs of pitting parameter value and tensile strength loss data: a) area covered by pitting; b) maximum pitting

depth; c) average pitting depth; d) maximum pitting volume
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Tab.3 Pearson correlation coefficient of independent variable and dependent variable
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