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Evaluation of Corrosion Fatigue Crack Propagation Characteristics at
Equivalent Potential of Zinc Sacrificial Anode
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Abstract Steel structures used in marine environments, such as ships, offshore structures or sub-structures in
wind power generation facilities are prone to corrosion. In this study, the corrosion fatigue crack propagation
characteristics due to the environmental load are examined by experiment at —1050 mV vs. SCE, which is
equivalent to the anti-corrosion potential of zinc anodes that are widely used as sacrificial anodes. In this study,
for this purpose, an experimental study is conducted on the effect of cathodic protection on the propagation of
fatigue cracks in the seawater environment under the condition of -1050 mV vs. SCE, considering the wave
period in synthetic seawater. Cathodic protection prevents corrosion, however, excessive protection generates
hydrogen through chemical reactions as well as calcareous deposits. The fatigue crack propagation rate appeared
to be faster than the rate in a seawater corrosion environment at the early stages of the experiment. As the
crack length and stress intensity factor K increased, the crack propagation rate became slower than the fatigue
crack propagation rate in seawater. However, the crack growth rate was faster than that in the atmosphere.
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Figure 1. Types of support structures for fixed offshore
wind turbines (@) Monopile, (b) Tripod, (c) Jacket

Substructures [4]
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Figure 2. Sacrificial anodes on monopiles [5]
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Table 1. Mechanical properties of TMCP steel plate used

Elongation

Yield Stress (MPa)
(%)

Tensile Stress (MPa)

390 496 29

I 2. A TMCPZEe| sEtd &
Table 2. Chemical composition of TMCP steel plate used

C Si Mn P S

0.14 0.20 114 0.016 0.004
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Figure 3. Corrosion fatigue test specimen used[3]
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Figure 4. Synthetic seawater circulation system and
corrosion fatigue crack propagation test facilities[3]
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Figure 6. Corrosion fatigue crack propagation
behaviour under the condition of - 1050mV vs. SCE
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