3 JOPSS

JAEA Originated Papers Searching System

H AR A FE B AR U A2 B U
Japan Atomic Energy Agency Institutional Repository

T RERFA2BELICREMORIBREET V7 Ialb—Ts
Ve
Author(s) AR R, MY B TiEE TE, RN B
Citation kL9, 107(12), p.998-1003

Text Version

HH AR

URL https://jopss.jaea.go.jp/search/servlet/search?5070044
DOI https://doi.org/10.2355/tetsutohagane. TETSU-2020-110

© 2021 The Iron and Steel Institute of Japan. This is an open
Right access article under the terms of the Creative Commons

Attribution-NonCommercial-NoDerivatives license

(https://creativecommons.org/licenses/by-nc-nd/4.0/).

@32» Japan Atomic Energy Agency



https://jopss.jaea.go.jp/search/servlet/search?5070044
https://doi.org/10.2355/tetsutohagane.TETSU-2020-110
https://creativecommons.org/licenses/by-nc-nd/4.0/

I 998

Tetsu-to-Hagané

Tetsu-to-Hagané Vol. 107 (2021), No. 12, pp. 998-1003
Journal of the Iron and Steel Institute of Japan g ( ) PP

https://doi.org/10.2355/tetsutohagane. TETSU-2020-110

=

o
(slgesﬁ'g') Toward Optimization of Maintenance for Aging Infrastructures
— »

Regular Article

Modeling and Simulation of Atmospheric
Corrosion of Carbon Steel Considering
Environmental Factor

Takahiro IcarasarY”, Atsushi Komatsu), Chiaki Kato? and Masatoshi SAKAIRI?

1) Nuclear Science and Engineering Center, Japan Atomic Energy Agency
2) Faculty of Engineering, Hokkaido University

Abstract: In order to clarify the effect of environmental factors on the atmospheric corrosion of steel, novel model
for predicting the reduction of atmospheric corrosion considering relative humidity and rain falls was
developed. We conducted a one-year calculation simulation of atmospheric corrosion in Miyakojima City,
Choshi City, and Tsukuba City using the developed model. Corrosion weight loss by the simulation could
reproduce the measured value well. Corrosion weight loss was greatly affected by the amount of airborne
sea salt, relative humidity, and rain falls.

Keywords: atmospheric corrosion; carbon Steel; computer simulation; airborne sea salt; relative humidity; rain falls.
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Modeling and Simulation of Atmospheric Corrosion of Carbon Steel Considering Environmental Factor

Takahiro 1carasHl, Atsushi Komatsu, Chiaki Kato and Masatoshi SAKAIRT
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Fig. 1. Flowchart of atmospheric corrosion simulation model.
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Fig. 2. Linear approximation of amount of salt per unit volume
as a function of relative humidity in developed model.
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Table 1. Inflection points of corrosion rate curve”.

Inflection points Thickness of water film: Corrosion rate:
P 8 [x10° m] V[x10C kg m2s]
r 10.0 0.04
r, 60.0 0.07
7 300.0 0.04

D N Cleaning surface

AN Doy DNy

D RTINS
B N “

(b) Limitation of thickness of water film

Water film .
. 0,

Part of water film
e (over &) flows down

Fig. 3. Model for updating total amount of salt on surface of steel. (a) Effect of rain falls, (b) Effect of limitation of thickness of water

film. §,  in the figure represents limit thickness of water film.
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Fig. 4. Linear approximation model of corrosion rate as a function of thickness of water film. r, represents inflection point of the curve

of Tomashov model.
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time®?. Fig. 5. Weight loss of carbon steel under open test condition.
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EXP'Osure_Pomt NaCl[<10" kgm=d] | MgCl, [<107 kgm™d] simulation data at Miyakojima, Choshi and Tsukuba,
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Choshi 0.0263 0.00296 square represent experimental data at Miyakojima,
Tsukuba 0.0024 0.00027 Choshi and Tsukuba, respectively®.
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Fig. 6. Several physical values at each site in terms from 2002/3/20 to 2002/3/23 calculated by developed model. (a)Relative humidity,
(b)Salt deposition, (c)Thickness of water film, (d)Corrosion rate. , represents deliquescence relative humidity of salt i. Gray-
colored region represents the term of rain falls.
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