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Influence of different galvanic corrosion protection methods of
TA2 — B10 pipe on the corrosion characteristics of B10 pipe

XIA Jiangmin'? | LI Zhuying' , LIN Yufeng' , CHEN Yexing'
(1. College of Naval Architecture and Ocean Engineering, Naval University of Engineering, Wuhan 430033, China;
2. The PLA Unit 91550, Dalian 116023, China)

Abstract; In order to study the influence of TA2 — B10 alloy tube on the corrosion characteristics of B10 tube under different galvanic
corrosion protection methods, the direct connection, electrical insulation connection and electrical insulation + coating of TA2 — B10 tube with a
diameter of DN80 were set up in Qingdao Maidao seawater test site. After connect three groups of control pipelines with different galvanic corrosion
protection methods, flowing seawater and immersion alternate corrosion tests of 1 m/s, 3 m/s, and 4 m/s were conducted in sequence. After test,
three sets of B10 pipelines were cut. Through the pipeline inner surface potential distribution test, the corrosion type of the BI10 pipeline under
different galvanic corrosion protection methods were analyzed; the potential polarization curve, electrochemical impedance spectroscopy and
microscopic characterization were used to analyze the corrosion characteristics of the B10 at a distance of 250 mm from the flange joint under
different galvanic corrosion protection methods. Results show that the directly connected TA2 — B10 tube is in a galvanic corrosion state, the
potential in the B10 terminal is positively shifted and the corrosion is accelerated, and the electrical insulation connection and the insulation +
coating connection TA2 — B10 tube are in a self-corrosive state. The electrical insulation + coating connection has better insulation effect; the B10
sample under electrical insulation + coating connection protection has the smallest corrosion current density and the most negative self-corrosion
potential ; the impedance spectra of the three groups of B10 samples all show the characteristics of single capacitive impedance arc, the B10 sample
of electrical insulation + coating under the protection of layer connection has greater transmission resistance and film layer resistance; electrical
insulation + coating connection can effectively slow down the three corrosion tendencies of pitting, pointed and intergranular corrosion. The above
results comprehensively show that the insulation + coating protection method has a better galvanic corrosion protection effect.

Keywords: B10 copper-nickel alloy; TA2; galvanic corrosion; erosion corrosion; electrical insulation
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Tab.1 Chemical compositions of TA2
Yo

W4y Fe N C H 0O Ti

/3% 0.041  0.020  <0.010 0.002 3 0.042 4

&2 BIO MLERS
Tab.2 Chemical compositions of B10
%

)% Ni Fe Mn Pb C Zn

gL 10.73 1.74 0.7899 <0.010 <0.010 0.029
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Fig.2 Schematic diagram of sampling location
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Tab.4 Kinetic parameters of B10 copper-nickel alloy
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JEUESTIE 79.120  -152.68 3.05 x10°° —256.47
BREERE O75.191 0 -328.30 3.34x10°°  -229.01
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Fig.5 Impedance Nyquist of BI0 copper-nickel alloy
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Tab.5 Equivalent circuit fitting electrochemical parameters
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BT , , ,
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Fig.7 Original appearance of the B10 pipeline after the test
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Tab.6 EDS results of sample surface energy spectrum ( before pickling)

%
45 5 2 C 0 Mg Al S« P Ti Ca Mn Fe N Cu Zn i
AL+ IREERE 2.3 11.4 0.3 0.6 3.3 0.1 0.1 0.1 0.7 2.2 10.4 61.9 0.7 100
MZZiER: 2.1 32.2 0.9 2.5 3.0 10.3 0.4 0.3 2.9 0.9 41.8 2.7 100
B 3.1 7.2 0.3 0.2 0.1 0.3 0.4 0.5 2.0 10.1 74.6 1.2 100
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Fig.8 Corrosion appearance after pickling in BIO test
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Tab.7 EDS results of surface energy spectrum after pickling

%
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A%k +

FE@% 0.8 0.3 0.9 1.8 10.3 85.9 100
R
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Fig.9 Metallographic structure of B10 copper-nickel

alloy surface after rust remove
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