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Table 1 Chemical composition of synthetic seawater (g/L)

NaCl MgCl, Na,SO4 CaCl, KCl

NaHC03 KBr

H3B03 SI‘C]Z NaF

24.53 5.20 4.09 1.16 0.695

0.201 0.101 0.027 0.025 0.003
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Fig.1 Open circuit potential of T2 and TC4 alloy in static

artificial seawater
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Fig.2 Potentiodynamic polarization curves for T2 and TC4 alloy

in static artificial seawater
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Table 2 Electrochemical parameters of T2 and TC4 sample
in static artificial seawater

R3 T2 ETC4RHERTAEBKPHENRESY
Table 3 Equivalent circuit parameters for T2 and TC4
sample in static artificial seawater

Sample Econ/mV icm/uA-cm'2 b/mV-dec’ bc/mV~dec'1 Sample R,/Q Rct/Qcm2 Cdl/uF-cm'2 Rp/Q-cm2 Cp/uF~cm'2
TC4 -100 4.6 53 -27 TC4 6.1 38.5 22.7 446.3 77.3
T2 -300 15.2 180 -92 T2 5.7 12.0 56.2 65.8 480.6
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Fig.4 Nyquist (a) and Bode (b) plots of T2 and TC4 sample in

static artificial seawater
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Fig.5 Equivalent circuit model used in the fitting of the impedance

data for T2 and TC4 sample in artificial seawater
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Fig.6 Dissolution rate of copper ion for galvanic corrosion of T2/

TC4 and corrosion of T2 sample in static artificial seawater
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Fig.7 SEM images of T2 sample after galvanic corrosion with different time in static artificial seawater:

(@) 1d,(b)54d,(c)104d, (d) 15 d, and (e) 20 d
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Fig.8 SEM images of T2 sample after corrosion with different time in static artificial seawater:

(@) 1d,(b)54d,(c)104d, (d) 15 d, and (e) 20 d
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Table 4 Chemical compositions of T2 surface in Fig.7 and
Fig.8 obtained by EDS (at%)

Time/d T2/TCA Time/d 12
Cu O Cl Cu O Cl
1 96.18 3.82 - 1 98.60 1.40 -
5 95.89 3.43 0.68 5 74.15 2370  2.15
10 97.60 2.40 - 10 73.15 25.10 1.33
15 98.29 1.28 0.42 15 71.19 26.66 1.40
20 99.01 0.99 - 20 71.18 27.18 1.01
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Fig.9 XRD patterns of T2 sample after corrosion with different

time in static artificial seawater
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different time in static artificial seawater
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seawater
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Galvanic Corrosion Behavior of T2/TC4 Galvanic Couple in Static Artificial Seawater

Chen Yunfei!, Li Zhengxian'?, Liu Lintao?, Wang Haonan?, Wang Yifei’, Peng Yifa'
g g g g
(1. Northeastern University, Shenyang 110819, China)

(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The galvanic corrosion test of T2/TC4 galvanic couple in static artificial seawater was carried out. The dissolution rate of
copper ion and the behaviors of T2/TC4 galvanic couple in static artificial seawater were analyzed by electrochemical workstation, ICP,
SEM, EDS and XRD. The results show that the reaction is intensive when galvanic corrosion occurs between T2 and TC4 sample. T2 alloy
acts as anode and the corrosion rate increases, while TC4 alloy acts as cathode. Compared with the corrosion of T2 sample, the dissolution
rate of copper ion by T2/TC4 galvanic corrosion has been enhanced several times and maintains at around 160 pg/(cm*-d). Therefore
marine antifouling requirements for inhibiting the attachment of great majority can be achieved. The corrosion product is mainly Cu,O
when corrosion occurs in T2 sample, and no corrosion products are covered on the surface of T2 sample after galvanic corrosion with TC4
alloy.

Key words: T2/TC4 galvanic couple; galvanic corrosion; dissolution rate of copper ion; marine antifouling
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