Pigh TR BABE-# Fu~18H REEIH
Journal of Chinese Corrosion Engineering, Vol.8, No.1, PP.14~ 18(1994)

oA 55 7 35 G A i o S M P B 2 B

B AR e TER N o IRAE o LA

A Study on the Protection of Steel Using Cathodic
Potential in 3.5% NaCl Solution
R. Huang, Weichung Yeih, J.J. Chang and J.K. Wu
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ABSTRACT

The critical protection potential for medium carbon steel specimens in 3.5% NaCl solution
at 25°C was evaluated, and -0.75V (SCE) critical protection potential was obtained. After
30-day immersion testing, the corrosion rate of specimens without protection potential was 5
mpy. Mechanical properties of corroded specimens show significant degradation. On the other
hand, specimens protected by impressed current show no evident changes in mechanical
properties, i.e., specimens under impressed current protection in the 3.5% NaCl solution do
not lose their strength and ductility because of hydrogen effect. According to this study, the
optimum range of protection potential is -0.75V ~-0.80V (SCE).
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Fig.1 Schematic of cathodic protection for reinfore-
ing steel in concrete.
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Table 1 Chemical compositions of steel rebar

gt & | C Cu Si  Mn P S
E2% | 036 023 020 0.61 0.04 0.025
JT F | Ni Cr Mo Sn Fe

E&E9% | 0.11 012 001 002 balance
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Table 2 Corrosion rates of steel bar for various potentials
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Table 3 Mechanical properties of steel bar in 3.5% NaCl solution as a function of applied potential

EA KA HIREE R TR B MR R (o)
(SCE) (kgf/cm?) (kef/em?) (kef/cm?) %
[ 8 A 8655 7600 2.07 x 10° 5.95
3.5% N

@ﬁ{é@?ﬁ% 7987 7150 1.87 x 10° 5.89
075V 8087 7350 1.81 x 10° 571
—0.80V 8612 7550 2.02 % 10° 8.34
—0.90V 8762 7800 2.00 x 10° 7.65
~1.00V 8643 7600 211 % 10° 6.61
—1.20V 8637 7655 2.10 x 10° 6.00
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