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Evaluation of Corrosion Fatigue Strength and
Corrosion Degradation of TMCP Steel

Jinhyung Park, and DongHo Bae
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3}), Corrosion fatigue strength(F-2] 3] 27 &),

Corrosion susceptibility(F-2] ¥17}+43), Corrosion fatigue design(+-2] 3] =4
A)
Abstract

In order to develop a method of corrosion fatigue design and estimate reliability of TMCP

steel using as the material of heavy industries and plants, its corrosion susceptibilities, corrosion

fatigue strength, and determination of fatigue design criterion considering corrosion degradation

were investigated. From the results, the corrosion characteristic of TMCP steel is very

susceptible in 3.5wt.% NaCl solution. Its susceptibility was linearly increased with the solution

temperature increase. The corrosion fatigue strength in 25°C, 3.5wt.% NaCl solution is very

lower than that of in air. And also, it was decreased with the frequency decrease in the same

environment. It is expected that the developed corrosion fatigue design method for TMCP steel

is useful. However, it is necessary to verify its reliability for actual application.
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Table 1 Chemical composition and mechanical

properties of TMCP steel
C | Mn | Si P S Cu Ni

0.1 | 1.49 | 0.25 | 0.014 | 0.001 | 0.024 | 0.25

. Young’s .
Yield Strength Elongation

(MPa) Modulus %)
(GPa) ’
519 228 34.2
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Fig. 1 Corrosion cell for low and high
temperature
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Fig. 2 Relationship between R, and T
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Fig. 2 Configuration of specimen for
corrosion fatigue test
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Fig. 3 Corrosion cell for Corrosion fatigue test
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Table 2 Fatigue test conditions

in
.. 35wt% | . .
Condition Contents NaCl in air
solution
Load ratio
(R: Pmin /Pmax) 0.1 0.1
. Load range
Loading Con’t Con’t
.. (AP)
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Load frequency | 1,3Hz | 30Hz
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Fig. 6 Prediction of corrosion fatigue design
criterion
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