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Atmospheric Corrosion Monitoring in Each Part of Model Structure Using AC Impedance Method

Hideki KATAYAMA, Hiroyuki MASUDA, Kazuhiko Noba and Masahiro Y AMAMOTO

Synopsis : AC impedance method has been applied to evaluate the corrosion resistance in each part of the steel model structure exposed to outdoor envi-

ronment. The corrosion sensors, which were made of the same materials as the steel model structure, were installed to each part of the model

structure. The impedances at 10 kHz and 10 mHz were continuously measured between the steel model structure and the corrosion sensors,

and the corrosion rate was obtained by subtracting the impedance at 10 kHz from at 10 mHz.

The corrosion rate and the solution resistance in each part of the steel model structure were greatly influenced by the environmental fac-

tors. While rain and dew condensation were observed, the low solution resistance and the high corrosion rate were measured in all parts of

the steel model structure, indicating that the corrosion progresses due to the wetness of the surface. From the corrosion loss in each part of

the steel model structure, the horizontal parts showed larger corrosion loss than the perpendicular parts, and the tendency was stronger in

flange part than in roof part. The change in impedance and the corrosion loss suggested that the corrosion behaviors in each part of the steel

model structure are different.
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Fig. 1. Appearance of model structure (a) and schematic

diagram of pin-type electrode (b). Gap size is
about 100 um.
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Fig. 2. Scheme of corrosion monitoring system for model
structure.

Fig. 3. Appearance of the model structure after exposure
test for 1 week () and 2 months (b).
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. Change in solution resistance (Rs) and reciprocal
of polarization resistance (1/Rp) at upside of roof
of the model structure (a), and change in relative
humidity, rainfall and temperature (b) in a rainy
day.
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Fig. 5. Change in 1/Rp in each part of the model structure.
The environmental data is the same as data shown

in Fig. 4.
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Fig. 6. Comparison of 1/Rp at the upside and 1/Rp at the
bottom side of the model structure. The environ-
mental data is the same as data shown in Fig. 4.
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Fig. 7. Change in 1/Rp in each part of the model structure
during dew condensation.
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Fig. 8. Ratio of the corrosion loss in each part of the

model structure after exposure test for about 1 year,
where the ratio at the north web is a unity. 1; the
upside of roof, 2; the bottom of roof, 3; the north
web, 4; the south web, 5; the upside of flange and
6; the bottom of flange.

MES SROWFIERBIAMN TS S en 6, L& EO
WERDEE1E L THTRLEZ, SR TORERLI
By, BEmTHLILAXEPEAXHOERELD
LARFEHTH BRI 7 5V VETORRBEDHHKE
<, k7, FHBED 75y VE, WERLD & HED
BEEBODHENAEL LD I ENbh -1, MREOEER
B BRIV OBRREDOENLS, HRBOLPT IR
WEIIS ALK EABRPNOBBERICRESEELBLITL
ThbseELOLND,

4. #%

il

BERATIZ o HIFE MR 4 1O A A 72 H AR B IAIZ D0
T, A v =&Y 2 & D ¥ RIEMR L ABKET
AFBEEEOXT =2 ) v 0B IE -T2, ZTO/R, L
ToOZEnbrol,

(1) HEWOEBL, SBMIZL > TENPHBLED
BRBEARL 720, BEBEH L KRERHLD,

(2) JBERER, 77 U8, KA, HImIONEIZ kX
<, 0, RSP 79 v 98T, AEHOBRED

565 [



I 566

$% &M Tetsu-to-Hagané Vol 90 (2004) No. 8

TR & D K&,

(3) BREGABKICE BB EIFEAL, ©YHERE
AR C2RBIBIC K DA V-4 Yy 2MEE B Z
%D ZET, MEMOREAIZE T 5 AREREH O
ELOLABIENTES,

X L9

1) T.Kodama: Zairyo-to-Kankyo, 43 (2000), 3.

2) fil 2 1¥ . H.Okada, Y.Hosoi, K.Yukawa and H.Naito: Tetsu-to-
Hagané, 55 (1969), 355.

3) M.Yamamoto, S.Yamaguchi, H.Kihira, A.Usami, Y.Tanabe, K.Masu-
da, H.Inoue, S.Mizoguchi and T.Tsuzuki: CAMP-ISIJ, 9 (1996),
1289.

34

4)
5)
6)
7)
8)
9)
10)
11)

12)

A.Usami, Y.Tomita, T.Kusunoki, K.Tanabe and A.Ichikawa: CAMP-
IS1J, 10 (1997), 1238.

H.Katayama, K.Noda, M.Yamamoto and T.Kodama: J. Jpn. Inst.
Met., 65 (2001), 298.

M.Yamamoto, H.Katayama and T.Kodama: J Jpn. Inst. Met., 65
(2001), 465.

A.Nishikata, S.Kumagai and T.Tsuru: Zairyo-to-Kankyo, 43 (1994),
82.

M.Stern and L.Geary: J. Electrochem. Soc., 104 (1957), 56.
N.D.Tomashov: Corrosion, 20 (1964), 7.

A Nishikata, Y.Ichihara and T.Tsuru: Corros. Sci., 37 (1995), 897.
H.Katayama, M.Yamamoto and T.Kodama: Proc. of the 47th Japan
Conf. on Materials and Environments, JSCE, Yamguchi, (2000), 31.
H.Katayama, A.Tahara, M.Yamamoto and T.Kodama: CAMP-ISILJ,
11 (1998), 1113.



