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·ÌÒs T2/TC4 T2ÆQR9��.ÓÔÕ�

��/¾ÖÄÅH���ÌÒ���ÌÒ�×�H
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ÄÅûüÂý 30 minþ���ôyíî������$
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Table 1  Chemical composition of synthetic seawater (g/L) 

NaCl MgCl

2

 Na

2

SO

4

 CaCl

2

 KCl NaHCO

3

 KBr H

3

BO

3

 SrCl

2

 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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ÔÕ���/9 T2  TC4 ÄÅDEH��;ØF(

GHI�3í�g3í T2 íî���H���

20 d �HØÈGHI�$×� OCP-Scan J3 T2 
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¢ 1  T24 TC4��DEFGH�IJK£¤A¥¢ 

Fig.1  Open circuit potential of T2 and TC4 alloy in static 

artificial seawater 

 

 

 

 

 

 

 

 

 

 

 

¢ 2  T24 TC4��DEFGH�IJK¦A¥zR§e 

Fig.2  Potentiodynamic polarization curves for T2 and TC4 alloy 

in static artificial seawater 
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Fig.3  Tafel extrapolation method which defined the 

electrochemical parameters
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Table 2  Electrochemical parameters of T2 and TC4 sample 

in static artificial seawater 

Sample E

corr

/mV i

corr

/µA·cm

-2

 

b

a

/mV·dec

-1

 b

c

/mV·dec

-1

 

TC4 –100 4.6 53 –27 

T2 –300 15.2 180 –92 

 

T2 � TC4 �������	
�������

��� 4������ 5��������

[12]

� !

�������"#$%&'()�*� R

s

+,-

��R

ct

+./0��C

dl

+123�R

p

+456

78��C

p

+4567823��������

�����$%&'9�"#�: 3��; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  T2� TC4���	
����� Nyquist�� Bode� 

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 

� ���T2 � TC4 ����	
���������� 

Table 3  Equivalent circuit parameters for T2 and TC4 

sample in static artificial seawater 

Sample R

s

/Ω R

ct

/Ω·cm

2

 C

dl

/µF·cm

-2

 R

p

/Ω·cm

2

 C

p

/µF·cm

-2

 

TC4 6.1 38.5 22.7 446.3 77.3 

T2 5.7 12.0 56.2 65.8 480.6 
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������� e 1000 mL��	
�¡¢£¤¥�

$%¦§�¨�©9�¦§AxmK���ª£¤¥�

C��� e 1000 mL«¬��	
�¡¢��@��

3��®¯LmK9��°~k±²�()³���

��j´µ¶���|}~·X�̧ 9¹#º»¼1½¾
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 6  T2/TC4����� T2������������ 
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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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G#$�O #$'(E=>l�� Cu
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O�Cl #$)

'(E=>l�� CuCl�4567;T2��g45 1 

dm� O#$°~("fÅ��(*+ T2�t�ö4

5mK+ 5 dm�T2g45� O#$&�Ò?ÓcÆ
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 7  ������������#$%&� T2'()*+, 

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

(a) 1 d, (b) 5 d, (c) 10 d, (d) 15 d, and (e) 20 d 
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 8  �������� T2'(���#$%&�)*+, 

Fig.8  SEM images of T2 sample after corrosion with different time in static artificial seawater: 

(a) 1 d, (b) 5 d, (c) 10 d, (d) 15 d, and (e) 20 d 

 

� ���� 7 �� 8 � T2 ���	
���� 

Table 4  Chemical compositions of T2 surface in Fig.7 and 

Fig.8 obtained by EDS (at%) 

T2/TC4 T2 

Time/d 

Cu O Cl 

Time/d 

Cu O Cl 

1 96.18 3.82 - 1 98.60 1.40 - 

5 95.89 3.43 0.68 5 74.15 23.70 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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50.1°A 74.3°½�7Ù()%�¨<Û� TC4 <'kl
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 9  �������� T2'(���#$%&� XRD5 

Fig.9  XRD patterns of T2 sample after corrosion with different 

time in static artificial seawater 
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 10  � TC4����#$%&� T2'()* XRD5 

Fig.10  XRD patterns of T2 sample after galvanic corrosion with 

different time in static artificial seawater 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 11  �������� T2'(6�������� 20 d 

� Nyquist� Bode 

Fig.11  Nyquist (a) and Bode (b) plots of T2 sample after galvanic 

corrosion and self-corrosion with different time in artificial 

seawater 
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Galvanic Corrosion Behavior of T2/TC4 Galvanic Couple in Static Artificial Seawater 
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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 µg/(cm

2

·d). Therefore 

marine antifouling requirements for inhibiting the attachment of great majority can be achieved. The corrosion product is mainly Cu

2

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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