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Localized corrosion of Cur Ni alloy in China marine

ZHAO Yuehong, LIN Leyun, CUI Da-wei
( General Research Institute of Nonferrous Metals, Beijing 100088, China)

Abstract: Localized corrosion of B10 and B30 Cu alloy plates and tubes in Qingdao marine, Zhoushan marine, Xia-
men marine and Yulin marine of China for 1, 2, 4, 8 and 16 a was studied. The results indicate there is local corro-
sion on Cur Ni alloys in the immersion zone of Yulin marine, Zhoushan marine and Qingdao marine. The specimens
in Yulin marine are corroded most seriously due to high temperature and marine- living adhesion. But the seawater of
Xiamen inhibits the pitting corrosion of Cu-Ni alloys, so that no pitting corrosion is observed on CuNi alloy plates
tested there. There is mainly intergranular corrosion with different extent on Cu-Ni alloys in marine. The contents
of Ni, Mn, Fe is higher in Xiamen marine than those in Qingdao marine and Yulin marine, which improves the antr

corrosion of B30 alloy. This is internal reason that Cu-Ni alloy plates has no pitting corrosion in Xiamen marine.
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Table 1 Chemical composition and mechanical properties of plate and tube of CopperNickel alloys

S?\Irr;ple Code State Mass fraction/ % G,/ MPa & % Process state
1 B10 Ni9.5, Fel.2, Mn 0.63, Cu Bal. 489 16.3
Plate
2 B20 Ni30.0, Fe 0.35, Mn 0.40, Cu Bal. 351 52.7 M
3 B30 Ni29.6, Fe 0.89, Mn 0.89, Cu Bal. 392 36.5 Y2
Tube
4 B10 NrCo 10.3, Fe 1.0, Mn 0. 83, Cu Bal. 307 43.8 M

Impurity content of alloys is in accordance with metallurgical standards.

K2 Kl SE IR v )M KR B PR R

Table 2 Properties of seawater in experimental stations (annual average)

Station Flow velocity/ (m * s~ 1) T emperature/ C Dissolved oxygen/ (mL * L™ 1) pH Salinity/ %
Qingdao 0.1 13.6 5.6 8.16 3.22
Zhoushan 0.56~1.33 17.0 5.3 8. 14 2.60
Xiamen 0.3 20.9 5.3 8.13 2.70

Y ulin 0.01 27.0 4.375.0 8.30 3.30°3.50
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Fig. 1 Average corrosion rate of Cu-Ni alloy exposed in immersing zone of different seaw ater

(a) —Qingdao; (b) —Xiamen; (c¢) —Yulin; (d) —Zhoushan
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Average depth of 10 deepest pits on Cu~Ni alloy exposed in immersing zone of different seaw ater

(a) —Qingdao; (b) —Xiamen; (c¢) —Yulin; (d) —Zhoushan
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Fig. 3 Microstructures of B10 alloy by
removing corrosion product after

exposure in Yulin merine for 16 a

(a) —Layer corrosion; (b) —Intergranular corrosion
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Fig. 4 Microstructures of B10 alloy by

removing corrosion product after

exposure in Qingdao marine for 16 a
(a) —Layer corrosion;
(b) —Layer show ing processing direction is in left and

no copper granule exists on layer
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Fig. 5 Microstructures of B10 alloy by
removing corrosion product after

exposure in Xiamen marine for 16 a

(a) —Corroded layer; (b) —Copper aggradation on layer
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Fig. 6 Microstructures of B30 alloy by
removing corrosion product after

exposure in Yulin marine for 16 a
(a) —Intergranular corrosion and layer being left over;

(b) —Intergranular corrosion and copper granule
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Fig. 7 Microstructures of B30 alloy by

removing corrosion product after

exposure in Qingdao marine for 16 a
(a) —Intergranular corrosion;

(b) —Copper grain conglomeration
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Fig.8 Microstructures of B30 alloy after
being gotten rid of corrosion product
exposed in Xiamen marine for 16 a
(a)—Intergranular corrosion;
(b)—Shallow corrosion pit;

o ; (c)—Beehive corrosion pit
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Table 3 Chemical composition of corrosion zone on B30 alloys exposed in seawater for 16 a

Experi'ment T est Element content/ % Ratio of' ' Average ' Remark
station number Cu Ni Mn Fe Si cl Al Ca S Others Cuto Ni ratio of Cuto Ni
1 73.92 25.81 0.10 0.03 0.14 — — — — — 70: 24.43
2 73.95 25.49 0.12 0.28 0.16 — — — — — 70: 24.14 70: 24.6 Not corroded
) 3 72.62 26.61 0.15 0.26 0.24 — = = — Zn0.11 70: 25.16
Yulin 4 67.24 22.60 — 5.66 0.79 1.01 1.79 0.21 0.30 K0.21 70: 23.53
5 71.44 23.63 — 0.52 1.46 1.65 0.1 0.7 0.22 K0.27 70: 23.15 70: 23.7 Corroded
6 72.50 24.53 — 0.67 0.94 0.41 0.37 0.35 0.1 KO.12 70: 23.68
1 73.62 24.20 — 0.11 0.17 0.13 — 0.11 0.90 KO0.11 70: 22.90
Qingdao 2 74.11 23.25 — 0.38 0.21 0.56 0.08 — 0.08 Snl.33 70: 21.96  70: 23.8 Corroded
3 72.10 27.38 — 0.1 0.08 0.17 — 0.03 0.04 KO.1 70: 26.58
1 66 31.01 0.95 1.19 0.33 0.29 — 0.15 — KO0.08 70: 32.88
2 67.15 30.95 0.78 0.97 0.12 — — — — — 70! 32.26
3 65.90 28.58 0.73 1.53 0.98 0.91 0.44 0.56 0.16 K0.21 70: 30.29 70: 32.04 Corroded
Xiamen 4 65.30 30.95 0.8 1.17 0.36 0.50 0.20 0.30 0.23 K0.13 70: 33.17
5 66.78 30.16 0.91 1.07 0.26 0.39 0.11 0.19 0.09 K0.05 70: 31.16
6 65.75 30.26 0.83 1.13 0.32 0.34 0.18 0.91 0.14 K0.14 70: 32.21
700 31.7 Not corroded
7 66.83 29.77 0.79 1.45 0.20 0.49 0.16 0.17 0.06 K0.08 70: 31.18
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