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ABSTRACT

Pure copper, Cu-1.1wt%Cd and ACSR(Aluminum Conductor Steel Reinforced) have been used as
Catenary Materials in Electric Railway System. Since thesc materials may have chance to be exposed to
the corrosive environments like polluted air, acid rain and sea water, it is important not only to investigate
the corrosion characteristics but also to measwre corrosion rates in various corrosive environments. 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, ac
impedance spectroscopy and galvanic corrosion tests were carried out in these materials. Results showed
that the addition of Cd to Cu and chloride ion in the solution have an adverse effect 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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Fig. 1. Effects of dissolved oxygen on the potentiodynamic polarization behaviors of (a) pure
Cu in 0.00IN H:SOs(pH 3), (b) Cu-1.1wt%Cd in 0.00IN HxSO4(pH 3), (¢) pure Cu in 0.0IN
NaOH(pH 12) and (d) Cu-1.1wt%Cd in 0.01N NaOH(pH 12)
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Fig. 2. Effects of chloride ion addition(0.6N NaCl) on the potentiodynamic polarization
behaviors of (a) pure Cu in 0.00IN H)SOs(pH 3), (b) Cu~1.1wt%Cd in 0.00IN H:SQ4(pH 3), ()
pure Cu in 0.0IN NaOH(pH 12) and (d) Cu-1.1wt%Cd in 0.0IN NaOH(pH 12)
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Fig. 3. Corrosion rates of (a) pure Cu and (b) Cu-1.1wt%Cd in deaerated or aerated 0.00IN
H2S04 and 0.0IN NaOH solutions measured by linear polarization tests.
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Fig. 4. Corrosion rates of (a) pure Cu and (b) Cu-1.1wt%Cd in aerated 0.00IN H>SOu(pH 3)
and aerated 0.01N NaOH(pH 12) solutions without and with chloride ion(0.6N NaCl) measured
by linear polarization tests.
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Rs Solution resistance,

—N‘ Ry Polarization resistance
R. —N__ Car Double layer capacitance

Ry

Fig.5. Randles’s equivalent circuit model.
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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 0.00IN H:SQs solution(pH=3) and in aerated 0.00IN
H;S04 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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Fig. 7. (a) Galvanic current densities of ACSR vs time and (b) Corrosion rates between steel
and Al of ACSR according to pH in aerated 0.00IN HzS04 0.00IN HoSO,+0.6N NaCl, 0.01N
NaOH and 0.01N NaOH+0.6N NaCl solution.
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