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Abstract

Pure copper, Cu-1.1wt%Cd and ACSR(Aluminum Conductor Steel Reinforced) have been used as catenary
materials of the electric railway system. Since these materials may be exposed to the corrosive environments
like polluted air, acid rain and sea water, it is important to investigate the corrosion rates in various
corrosive environments. The aqueous corrosion characteristics of catenary materials in aerated acid, neutral
and alkali solutions were studied by using immersion corrosion tests, electrochemical measurements and
analytical techniques. In order to examine corrosion characteristics according to the dissolved oxygen content,
pH, chloride ion concentration ion, and the addition of Cd to Cu, a series of tests such as potentiodynamic
polarization, a.c impedance spectroscopy and galvanic corrosion tests were carried out with these materials.
Results showed that the addition of Cd to Cu and chloride ion in the solution have an adverse effects on
the resistance to corrosion. Additionally, Galvanic currents between Al and steel wires of ACSR were

confirmed by using ZRA(zero resistance ammeter) method.
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Table 1 Information of Corrosion rate, icorr, Ecorr

Potential Ecorr | Icorr Rp
Hydrogen | mv) | (uA/em) |(x10°Q)
aeration| -0.054 | 14.4 1.813

Materials

pH 3

cr -0.274 | 2136 1.05

c aeration| -0.399 | 0.766 33.99
pure Cu | pH 65

cr -0252 ] 3.13 8.31

aeration| -0.228 | 3.12 8.33

pH 12
cr 0186 | 3.86 6.75
aeration] -0.042 | 22.65 1.151
pH 3
Cr -0.234 | 50.34 0.517
Cu-l1.1 aeration] -0.028 | 1.92 13.6
pH 6.5
wt% Cd cr -0.277 | 4.58 5.68
aeration| -0.192 | 542 4.28
pH 12

cr -0.204 { 4.28 6.053
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Fig. 1 Effects of dissolved oxygen on the
potentiodynamic polarization behaviors
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Fig. 6 (a) Impedance spectra in bode plot obtained
from pure Cu and Cu-1.1wt%Cd at the
Eoc(open circuit potential) in aerated 0.02N
Na>SO, solution(pH 6.5) and in aerated
0.001N NaxSO4 with chloride ion(0.6N NaCl),
(b) Comparision between corrosion rates
measured by linear polarization test and
those measured by a.c impedance test.
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