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ABSTRACT: Objective To study the behavior of galvanic corrosion in simulated deep sea low-temperature
environment of the copper alloys. Methods The galvanic potential and galvanic current of the seawater pipe material
B10 alloy commonly used in the ships and the pump valve material nickel-aluminum bronze were monitored, and their
galvanic corrosion rate and coefficient were calculated, to evaluate their sensitivity to galvanic corrosion. Finally, the
influence of temperature on the galvanic corrosion behavior of the copper alloys was discussed in combination with
potentiodynamic polarization measurements. Results As the result of coupling, B10 alloy acting as the coupled cathode
was prevented from corrosion, while nickel aluminum bronze became the sacrificial anode with accelerated corrosion.
Meanwhile, both the galvanic corrosion effect and the galvanic corrosion rate of the coupled copper alloys were low at
the low temperature of the simulated deep sea environment, showing insignificant galvanic corrosion sensitivity.
Conclusion On one hand, the decrease of seawater temperature could resist the occupation of cation vacancies or the
replacement of Cu ions of Cu.O film formed on B10 alloy by Ni ions, and reduce the film potential, meanwhile, it could
slow down the Al-removing corrosion of nickel-aluminum bronze, and subsequently reduce the difference of
null—circuit potentials of the pair, leading to the attenuation of galvanic corrosion effect. On the other hand, lower
temperature could also slow down the migration of cations to the solution matrix, resulting in accumulation of corrosion

products on the surface of the electrodes and inhibition of anodic dissolution, besides, it could greatly decrease the

diffusion rate of oxygen, resulting in increased reaction resistance and decreased galvanic corrosion rate.
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Table 1 Chemical composition of B10 alloy and nickel-aluminum bronze

%
Chemical composition
Alloys
Ni Fe Mn Ph S C Zn Al Si Cu
B10 10.13 1.71 0.834 <0.01 < 0.005 0.0059 0.06 — — Bal.
Ni-Al bronze 4.0~5.0 4.0~50 10~25 — <1 — — 85~10 — Bal.
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Fig.1 The curves of galvanic corrosion potential and current densi—
ty of B10 alloy/Ni—Al bronze pair after immersion at differ—

ent temperature for 200 h
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Fig.2 Corrosion rates of coupled and non—coupled B10 alloy/nick—

el-aluminum bronze in seawater at different temperature
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ent temperature
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Table 2 Fitting parameters of polarization curves of B10 alloy and

Ni—Al bronze at different temperature

Fitting parameters

Materials  6/°C
B/mV  B/mV  i./(A-em™)  E../V

4 131.92 146.26 2.76E-07 -0.45764

B10 12 66.803 148.48 3.00E-06 -0.32213
20 44,086  93.563 221E-06  -0.32111

Ni-Al 4 111.30 515.47 6.97E-05 —-0.46400
bronze 12 101.47 167.66 5.83E-06  -0.43190
20 102.39 108.39 5.15E-06  -0.55907
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