20044 OhEND| &S MO

E%0 #3220 GE MTE

4B, HiY g, slEls,

=z (2004.11.5-11.6)

ojY, 2, AuE

shsvleine NBAAY 18

Corrosion behavior of coated steel pipes for water works with water content of soil

Kyung-Wha Park, Jeong-Hyo Bae, Tae-Hyun Ha, Hyun-Goo Lee,Yoon-Cheol Ha, Dae-Kyeong Kim
Underground systems group, Korea Electrotechnology Research institutes

Abstract - The corrosion rate of buried steel pipes
for water works was investigated under soil
environment. Steel pipe shows various characteristics
caused by complicated environment condition of
underground and especially the corrosion rate of it
depends on the resistivity of soil controlled by content
of water. In this paper, the corrosion behavior of steel
pipe was observed by polarization test under soil and
the silica sand in the water content range of 0 - 50
%. Generally it is well known that the resistivity of
soil decreased rapidly over 15 % water content. In
fact the corrosion rate, corrosion potential, and
corrosion consumption (MPY) of steel pipe were
shown very different aspects within 20 % water
content.
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Fig. 1 The comparison of polarization curves in
soil as to water content.
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Fig. 2 The comparison of polarization curves in
sand as to water content.

222 &84 BANS

Fig. 17 Fig. 29] &3 344 34 -0002 < OCV <
+0.002 FHAA TafelE & A3ty Fig 3% & &
& A

Fig. 3 o] 9&d EY9 3 8 F1Fd 379
e} 2 A GA Frhslg 2 A3 Axrl 4ekslg
I 2] A §a "9 FrlEo] YAz Es)
o}

N

0.0+

0.1 4

—s— Soil
-0.2 4 —e—Sand
-0.3 4
-0.4

Ecor (V)

-0.54
-0.6 4
-0.7 4

-0.8 4

10% 20% 30% 40% 50%
W ater Content (wt.%)

Fig. 3 The variation of corrosion potential in
soil and sand as to water content.
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Fig. 4 The variation of corrosion rate in soil
and sand as to water content

224 #L8Y 2R

g A% 2% A9 F5e W0%AHY ¥AE
3 2 o) ge] grele $4ge] FoE nyth B
% 10%2 7Fo2 stal W%AAE FA4E &Y F
7 2REAG O olF 30%, 40%, 13 50% o ¥
Age 2% 2 Aelst gtk 2y R AY
g0l B ¥agd Aolsl Fradn. &, Ede
RET G5 B4 we ¥EES Y BB ¥YE
A A Aol7t TAY Ae RelFE RO oA
At

Corrosion rate (mmPY)

10% 20% 30% 40% 50%
Water Content (wt.%)

Fig. 5 The comparison of corrosion rate as
to water content in soil and sand.

- 228 -



3.4 £

L EgH 29 T A BRI 4YL 0 2
3 2o A4 AvFHoT Egoxe) e RAE
o] 04 MPY & X317 el wrated AUAA &
& 2Age YR

EG9 A% 58 10%9 RALL 0.00171728 A4
3] wgtet Unx] 20%, 30%, 40%, 50% EM %]
16628 MPY oA} 0.3216TMPY 24 4=80)20%
HAgo] FA3 A53igd. gdutdoes %

- B I 15%E ‘42} A$- E9 HX o)

A Zagch uheba ?é} o g Ed A
o] BAE& A9 AE F58 20% oldte] EgfdA

o] WE WA *EJ?M o2 o] F35 oo}
daAde] Qe Aeg AR

O

N
nE‘-’-hLmLJASmS-ioJU
i)

3.7y Ao AL F4E 10%F 273 A4S 2 ¢
o] 43 ‘%omt}.

-~
B
>,

[*3
.U"_'.I

F WEel A% F4gol g AsHoz 1
S5 £ 290 A% 9s 10%s] 7
6185E—9 Amp/d AE A2 30%, 40%, 50%<]
§k°] 9.9399E-7 Amp/d, 1.0113E-6 Amp/d,
6 Amp/dEH & 20% olFe] A% ¥4
Fae 28 R S sty

ox L

&“d%¢'
e G+
[\‘}
.J:.

JiEe 9a 30 Wy ed 4

nz{or‘ﬂ

_QOW
ﬂT_,:x::
Jrx
EL
=
R4
2:
0
Lo 1o
_>|4_,
S
4
st
i)
32
o

(& 12 8

(1] AN F, old%, 28], AE% “PE 98 Ag3ae U
Ad J7V, dge3-F3ss =83, PAS, pl209, 2003.

[21 B, B9, ¥, A AR A4S =88 297,
“FFEAZAIRY A, AREEL I, FEIRFAL QRN
pp. 342-380, 1995

[31 M. Pourbaix, "Passivity and Passivation from the
Thermodynamic Point of View”, Corrosion, Vol. 5, No. 4
pp.121~130, 1949

[4G Davis and D. B Kellner, "Electrochemical Principles

Applied to Operating Pipelines”, 1989

BIW. ] Schwerdtfefer and O. N. McDormma,  “Potential
and Curent Requirements for the Cathodic Protection of
Steel in Soils”, Comusion, Vol 8 Noll, pp. 391~400,
192,

- 229 -



