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The Effect of Passing Aged Years to the Polarization Characteristics of Embedded
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The structures of reinforced concrete has been extensively increased with rapid development of industrial
society. Futhermore, these reinforced concretes are easy to expose to severe corrosive environments such
as sea water, contaminated water, acid rain and seashore etc.. Thus, corrosion problem of inner steel bar
embedded in concrete is very important in terms of safety and economical point of view. In this study,
multiple mortar test specimen(W/C:0.4) with six types having different cover thickness each other was prepared
and was immerged in seawater solution for five years to evaluate the effect of cover thickness and immersion
years to corrosion property of embedded steel bar. And the polarization characteristics of these embedded
steel bars was investigated using electrochemical methods such as measuring corrosion potential, cathodic
polarization curve, and cyclic voltammogram. At the beginning of immersion, the corrosion potentials exhibited
increasingly nobler values with increasing cover thickness. However, after immersed for 5 years, the thicker
cover of thickness, the corrosion potentials shifted in the negative direction, and the relationship between
corrosion potential and cover thickness was not in good agreement with each other. Therefore, it is considered
that the thinner cover of thickness, corrosive products deposited on the surface of the embedded steel bar
plays the role as a resistance polarization which is resulted in decreasing the corrosion rate as well as
shifting the corrosion potential in the positive direction. As a result, it seemed that the evaluation which
corrosion possibility of the reinforced steel would be estimated by only measuring the corrosion potential
may not be a completely desirable method. Therefore, it is suggested that we should take into account
various parameters, including cover thickness, passed aged years as well as corrosion potential for more
accurate assessment of corrosion possibility of reinforced steel which is exposed to partially or fully in
marine environment for long years.

Keywords : reinforced concrete, corrosion potential, impedance, cover thickness, W/C

" Corresponding author: sylee@kmou.ac.kr

20

HYoz gaol&e] &g H2e] FA2 dR T A7l



EFFECT OF PASSING AGED YEARS TO THE POLARIZATION CHARACTERISTICS OF EMBEDDED STEEL BAR OF MORTAR SPECIMEN(WIC:04)
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Table 1. The Chemical properties of ordinary portland cement

Chemical Composition Ignition
Ttem | Loss Insolluble
SiO, | Al,O5 |Fey03| CaO | MgO | SO; (ig.loss) Residue

Ordinary[ 21.0| 4.5 | 2.5 [36.5] 09 [1.0] 05 | 02
Potland| ~ | ~ | ~ | ~ | ~ | ~| ~ ~
Cement |22.5| 6.0 | 3.5 |66.0] 33 [20| 13 | 09
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Fig. 1. Mold box for conducting multiple test specimen and com-
pleted multiple test specimen for experiment.
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Polarization Curve
Measurement system
CMS 100 System
(Gamry Co. UK)

Fig. 2. Schematic diagram of experimental apparatus for measur-
ing of polarization characteristics.
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Fig. 3. Comparison of corrosion potentials with cover thickness
measured in soon after immersion(Oyear) in natural seawater
solution.
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Fig. 4. Variation of corrosion potentials with cover thickness
measured after immerged for 5 years in natural seawater solution.
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Table 2. Relationship between corrosion potentials and corrosion
possibilities

E(V) Como. Possib(%
Thick. | 0 Year | 5 Years | Es Eg(mV) | 0 Year |5 Years
2 0.153 | -0.126 +27 10 10
4 -0.075 | -0.116 41 10 10
6 -0.076 | -0.001 +75 10 10
-0.083 | -0.450 -367 10 90
10 -0.076 | -0.452 -376 10 90
12 -0.074 | -0.521 -447 10 90
ASTM.C876, Ecor and Comvo. Possibility
0~-200mV : 10% -200mV~-350mV : 50%

-350mV~-500mV : 90%

0.0

Il 0 Year
5 Years

Corrosion potential(V vs SCE)

2 4 [ P 8 10 12
Cover thickness(cm)

Fig. 5. Comparison of corrosion potential between 0 year and
5 years with cover thickness.
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Fig. 6. Variation of cathodic polarization curves measured with
a function of thickness soon after immersion in natural seawater
solution.
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Table 3. Relationship between corrosion potentials and corrosion
current densities with cover thickness

5 Years(W/C:0.4)
Thiclk Corro.

em) | Eo | poseib46) Lor(A/cm?)

2 0.126 10 6.03 x 10°

4 0.116 10 458 x 108

6 -0.001 10 591 x 10¢%

8 -0.450 920 296 x 107

10 | -0.452 20 180 x 10”

12 | -0.521 920 293 k 107
3.0x107+

Wi/C:0.4

2.5x107+
3 2.0x107+

1.5x107+

1.0x107

5.0x10™

Corrosion current den5|ty(AIcm2)

0.0!

2 4 12

Covgr thickngss(cm) °

Fig. 13. Relationship between corrosion current densities and
immersion years with cover thickness.
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