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S EEREENE 1, REBAMWIKIFERLE 2. RE AR EE, BEFEET 1 AR 1
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Table 1 Chemical composition and mechanical property of B10 alloy(Cu:Ni=90:10)

Chemical composition{mass % ) Mechanical property
.Cu Ni Fe Mn Pb Sn Zn Si Mg o,/ MPa 5/ %
Tube bal. 10.29 1.03 0.83 0.0001 0.05 0.095 0.063 0.011 307 43.8
Plate bal. 9.52 1.16 0.65 <0.02 0.013 0.05 0.075 0.085 489 16.3

Table 2 Environmental factors of seawater in experiment stations

Qingdao Zhoushan Xiamen Yulin
Flow Velocity/m+s™? 0.1 0.56~1.33 0.3 0.01
t/T 13.6 17.0 20.9 27.0

Dissolve Oxygen/ml-L ™! 5.6 5.3 5.3 4.3~5.0
pH 8.16 8.14 8.13 8.30

Salinity/ %o 32.2 26.0 27.0 33.0~35.0
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Fig.1 Corrosion rate for 1,2, 4 years exposure of B10  Fig. 2 Corrosion rate for 1, 2, 4, 8 years exposure of
(Cu:Ni=90:10) tubes in Qingdao, Zhoushan, B10 (Cu: Ni=90:10) plates in Qingdao,
Xiamen and Yulin Zhoushan, Xiamen and Yulin
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Fig.3 A metallographic photo of coarse precipitates of Fig.4 Intergranullar corresion morphology of B10(Cu:
grain boundary in B10 (Cu: Ni= 90:10) tube Ni=90:10) tube (full immersed in Zhoushan
(full immersed in Zhoushan for two years). for 4 years)

cross section and polarized X 300
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Table 3 Chemical compositions of corrosion products of B10(Cu:Ni=90:10) alloys(mass % )

Cu Ni Fe Ca K Cl S Si Al Mn

Plate, on film 37.3 2.8 7.1 1.2 1.2 37.1 1.3 8.1 4.0 —
Full immersion Plate, on matrix 88.0 9.5 1.2 — — 0.7 — — — 0.5
for 4 ain Zhoushan  Tube, on film 65.4 2.5 5.4 0.3 — 21.0 1.6 2.0 P~1.0 —

Tube, on matrix 74.7 2.0 0.5 — — 22.0 — — — —

Plates, full immergion ™ 737 5.0 3.9 06 — 153 L5 — — 0.1
o on matrix 82.6 10.6 1.5 — 46 — —  — 0.7

for 8 ain Yulin Dealloy zone 98.6 0.11 0.21 0.07 0.08 0.6 0.19 0.15 — —

BEBER 3 AL BEE . RFESL MR RE ML, ARERE, EHHEER
B, R E(Ni:Culy 2:74.7), FHEABKHBHELF(22%), RABHHEEEKERE
FEE . TR 2R EA RS SRS &, R v a5 8 o845 ; PR R i R B R
SHBAARKE A, AR Y B R B F, IR A B (Ni: Cu 9 2.8:37.2).
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Bt B 5 R (LI 5), # A GEA4 S T i Fig. 5 Morphology of intergranular corrosion and a
— R, B 3t R S 4R B UTAR . B A3 1 ok great amount deposit Cu product ( the
PR &R B ok, B BRSSP R R AR FE AR composition of the product is listed in Table 3)
B I A 4 ) o SR B R 1 U S F)‘T’%fﬁ%%ﬂﬂ’] on the film peeling areas of 90:10 cuppronickle
Zh. . HTFHEEEEASEREYEZY BIE alloy plate full-immersed to Yulin station for 8 a
HEU BEMEESH KT BOEE. MRS
PRI R M, MR E, B0 &K GERARX)MER, SREEMBLRE, ta i %
E R R B KRB M, FE AR Sh A A2 B0 B A JEL SR T A A Sl B R . B T A
HEEMMEL, b5 RERSNEAHFREEFHT BEX.
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Table 4 Pitting depth data of B10(Cu:Ni=90:10) materials exposed in sea water

Pitting depth/mm

Experiment  Process

. Average Deepest
stations states
la 2a 4a 8a la 2a 4a 8a
Tubes 0.14 0.15 0.18 0.42 0.20 0.25
Qingdao
Plates 0.07 0.08 0.12 0.11 0.13 0.15 0.21 0.27
Tubes - - 0.19 0.12 - = 0.34 0.35
Zhoushan
Plates 0.07 0.08 0.07 0.05 0.15 0.15 0.14 0.12
. Tubes - - 0.10 0.37 - - 0.16 0.56
Xiamen
Plates - = - = - - - - - - - - - - - -
Yuli Tubes 0.13 0.18 0.36 0.19 0.53 0.71
" Plates - - 0.16 0.15  0.40 - - 0.64 0.25 1.25

xR 4 PR ZRE AR, FYAMERERE 3 TR, 85 Bk 10 MhiiR
A, 25T 30 MEIEN THE. MREKXAMEERR 3 FFA7E A Bt 3EE. &+
BRER5 A0 R R A (R 0 7 TR M 2 S, A6 B B AR ST = AR B 4 40 A, B X Bk AR
PR A B W, S R AR ZE R R BRI R (IF H B AL
FIRIAR IS AR 3R ) X R S H 2%

SOk AR K CDAT06 A6 FE R K T R 88 7 SF IR B LA AN 1.7 pm/a,
TIEER K (0.6 m/s) TREE 14 48, BEHUE B A 1.3 pm/a " GHR B & W46 £ 5 kI
MEBR /R A, R E RRAEALMETZHE, F35RE 18C), T EHF RiEMH
He SR v (I3 /K 4 3598 B 78 IR T TR AR o 22 181 ) HF B10(CDA706) B R FI4E %, R
AL AT Ry R (14

B, P EE O H , R G X & K i AR P LIS R AT i VR, AT
AT 4 BB I5 AL SRR R A T H P IR B S L 1Y) M A & TE K (N NivZn Sn %
TRERES BRI RS EEN, BHHREENERNE, BEEMBUEEBRIH
M, FEEeWMAEIRS. SERN, B2EBEE P EA LM S ]RERTEHR &M TUE
HREBBRBHEZEREER MR, MREGETRERTRAREETS, BE H BB Bk
F (WA 3 F B10 A MR R), Mk FREBTHEEH, mEHIEEERER.
TERI A B R 8 4P 1) B10 & & RN R X MHIS KRB PIE XEFE—THRNTE FHE
S ARV F- B A [F) B SRR 4500 0 15 7 7 TR B R YRR L SEBR B OL R A Sse 2 k. X3 B10 R it
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STUDY ON CORROSION BEHAVIOR OF B10(Cu:Ni=90:10)
ALLOY EXPOSED TO NATURAL SEAWATER

LIN Leyun'?2, XU Jie, ZHAO Yuehong
(1. General Research Institute for Nonferrous Metals, Beijing 100088)
(2. State Key Laboratory for Corrosion and Protection, Shenyang 110015)

Abstract: The rule of a long term, several interval seawater corrosion data of 90:10 Cu/Ni alloy
(CDA706) tube and plate has been studied. Results showed that the alloy tube with relatively low
tensile strength suffered severe corrosion in seawater of Xiamen and Zhoushan, exhibiting
morphology of erosion and intergranular corrosion. But the alloy plate with relatively high tensile
strength possessed bigger temperature sensitivity i.e. the corrosion rate was higher in Yulin than
in other experiment stations. But the pitting depth data of both plate and tube were higher in
Yulin because of the higher seawater temperature. The detail of corrosion morphology and
corrosion product film were observed and analyzed by using advanced metal physics methods of
coloring metallography (CM), scanning electron microscopy (SEM), electron dispersive of X-ray
analysis(EDXA) etc. to find out the reasons of different sensitivities occurring on these alloy
materials. It was found that corrosion sensitivities of the two kind materials were due to the grain
boundary defects produced when the materials were processed.

Key words: 90Cu: 10N alloy, seawater corrosion, grain boundary defect, corrosion sensitivity



