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Abstract : The electrochemical corrosion behavior of 90/10 copper-nickel alloy after being erosion-corrosion
tested in flowing seawater has been studied. From an analysis of the electrochemical behavior of the alloy ,it
is clear that the variation of corrosion rate with time are similar both in quiescent and flowing seawater.
There is a double oxide film formed on the surface of the material. The inner oxide film,which primarily
consisted of cuprous oxide ( Cu,0),is important for the protection of the material. It can be concluded

that the rate of charge and mass transfer of the anodic reaction is the determining step of the corrosion re-
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action.
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Fig. 1 Specification of testing sample
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Fig. 2 Effect of time on mass loss of B10 after erosion-corrosion

in seawater at different velocity

-0.05¢1
-0.10
w
7]
9 -0.15¢1
>
§
w -0.20
——3.6m/s
-0.25¢ —4m/s

0 40 80 120 160 200 240
time, h
Fig. 3 Variation of £, of B10 with time after erosion-corrosion

in seawater with different velocity
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Fig. 4 Effect of time on polization resistance (R,) of B10

after erosion-corrosion in seaweater with different velocity
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Fig. 5 Variation of Nyquist plots of B10 after erosion-corrosion for different time in seawater of
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Fig. 6 Equivalent circuit of B10 after erosion-corrosion in seawater for different time with different velocity

Table 1 Equivalent circuit of B10 after being exposed to
flowing seawater with different velocity

time Om/s 1mn/s 2m/s 3m/s 3.6m/s 4m/s
2h a c c c c c
8h a c c c c c
24h b c c c c c
72h b c c c c c
120h b c c c c c
168h d c c c c c
240h d c c c c c
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Fig.7 Variations of R, with time of B10 after erosion-corrosion in

seawater with different velocity
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Fig. 8 Variations of R, with time of B10 after erosion-corrosion in

seawater with different velocity
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Fig. 9 Variation of potentiodynamic polarization curves of B10 after erosion-corrosion for different time in seawater with
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Fig.10 A typical polarization curve of 90/10 Cu/Ni in

flowing seawater
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Fig. 11 Surface morphology of B10 after erosion-corrosion with different time (1 -2 h,2 —120 h,3 —240 h)
in flowing seawater of different velocity(a —0m/s,b —3m/s,c —4m/s)

TESA K. X O B N, BV BUZR Z Mg K
BV e R BT, 3K T W R A B, fE 2 5 AR
RN VR IR R R K R B A BV R &, IR AR
RN BN iy, B RS AR T R B AR

B 10 7R T B10 4R A & 7EA R i 2 1 /K H B 5
B SRS 3 i AR 1k Bl 2R, 72 BRAR X AT R 43 = AN RO
X111 Section] 5 P AR X, 76 1M X 38 P # AL L 07 E 38
15, B2 A BE R 33, BIO SR & & L Cu” BRI
i, R)E Cu” SRR CL HEATEA, PR L' 4351
H:

Cu—Cu’ +e, (2)
Cu* + Cl™—CuCl, (3)
CuCl + C1~—CuCl; (4)

Section2 AHEILIX , CuCl B AEMEH, EVIREG &R
T, R AR A TR R T 2 b B A8 52 i — 1 4 i AL )
CUZO,fiﬁ_‘.ZjJ:

2 CuCl + H,0—2Cu, 0 +2HCIL (5)

Cu, O BFE & &R ETYBEE B AR, BLAF CL™ 1 sk
Y BUR CuCl, ™ ph A A 16 S o7 79+ B 8, DA T 166 Fg
ThELR T R, #EA B X ; Section3 S 4R FRHL I X, BE& 1Ak
LY LREETH R, Cu™ 9= M 2 B B AL — M S B = 40, [

AR S P 9 R L P 78 I K

H & 9 FTAT, B R 3% i, B10 B4 BEAR 4L X ( Sec-
tion2 ) Y [l R ok /I , T 7E [F] — W T , K& b Al s [B) 3%
i, BREAR $ A X (Section2 ) F 3 FEl i 8l . X2 P A BEE
B R L JE ok B (] SE 4, phy S B2 (S ) FE AR b A2 Y Cu, O
PRI Z g K 3h B R WL, A R R TR AL = P CL
CuCl, ™ Sy B i) fe ity BCER B2 R, o6 FRAR SRE (2) AR
) Cu " FRARBAML AL Cu®* 197247 , WA T 5 B0 PHIAR S 4 IX 4
Ui/ I 5 T ELFE A IR IR T, e JES ot D444 o, AR 6 £ DX 0/ >
RS A 2.

2.3 SEM EDX 3%

B10 i8G5 A [7] J 2 A 7] il o ek 16 ) B9 TR 4
LI 1L RS T, BI0 ZER S B PR TS HBUR &
JE k., B T T RS, SR 2 SR = M R TR R, R
FEX5]  SNR I = Mg s FE R S K P, A BRI AR PRI
JURERE B I T 7 B, AL B SR T I R A A B B
B K R, AR R T R G B R, AR IR
BT W e 7 1) b R CR AR R RE T bR SR EL.
BURRZ EDX 7347 AT M, R 451 2 T FEJAR ok bt B S, A k)
RELTCR & RZHE I, HA LR Mg Cl TR I, 7]
DA B BERR T A AL Y B B 3 . i R # S



18 JE Bk S PR

#20%

BRI BIEK MR R TE R Y IE A e, X2
B A X4 BT T B B 8 o 7= ) B T T R AR A R R SR R R
REEEBAR, BT RS S5S MWL, X808 K )E
o= A R R A A AL B RN T R O S ol
PR 7 Ao A5 B, DT G ol 7= 40 o BV B 34 . EDX 4y
P SRR I B S N A AR B AR S B IE, B S
AL ERIER , B SREE AR E W R, W R M AR
A AL, X s A LR E SR, B N/Cu BB ER 1Y
K3 , T S SOV A PHAR 65 A A 2% T FR AR ARF- 3 O,
R ES.

LA PRKTE . B JE M A R MR AL TR B
PR AL L B I SR RER 25 5, B10 4R & & ARSI K P
R st TR 36 T , R T T AR N A1 SUZ ) B AL T 244
FEAEBRYE R (HA LR 5 B R shiE K P ek
SEBAA B = R, DY 2 SRR R X AR A
FEAEF, BEE T T 0 v R A ol ok (] 8 0, 499 SO A e
K, RRE S E Y B e e 3%, £ R R &0
T, EACBZE X AR R PV R 3200 s i /K BT ) 0 % i
BB ERR.

35

1. BI0 fifR & & 7E MK PIRBMEREREH T
PR 7K R T o, A 0 0 ¥ K e B 200 S R o R, B
6 R TR e ) 394, G S 55 ¥ /N I TR E 5 T
AREL ] R e G ok 6 26 R T, L TR S PO A, A0 ) TR
HAR BB

2. RS ER RS K P, BIO SR G &M RIS
B SN SUZ BB = R, P2 B B S R RS 53R,
X AR TR A 32 AR A 5 SRk Y R AR 2 AL, T
BhigEK PRI T B R, 0 AR R PR R, B
T PR R T BRI U, SR AR R R 7E
AIRE AT, EACBIZ AR GR37 1 A 32 L 3 g 7K B
BY U] B2 W TG D 5 A P

3RS RIEFR S K G, B10 R & & H
PRAR R AL X R & HH S A AR X Bl IX AR PRI, (HFE
6 LT e R R e st ) ) 380, A £ X PR S R 0
/I BB E DX B AR AN K, 0 o S 7 o 2% 3 2 37 PRI AR
2 8 25 1 [ £ i R R A

SEHk:

[ 1 JHack H P. Role of the corrosion product film in the corrosion
protection Cu-Ni Alloys in saltwater[ D ]. Dissertation of Penn-
sylvania State University,1987.

[ 2 ] K D Efird. The synergistic effect of Ni and Fe on the sea water
corrosion of copper alloy[ J]. Corrosion,1977,33:347.

[ 3 1D D Macdonald,B C Syrett,S S Wing. Methods for measuring
corrosion rates of copper-nickel alloys in flowing seawater[ J].
Corrosion, 1978 ,28 :25.

[ 4 13Kk8, iz, W% BG4 3R 1A R0 A 24T i
EmalT]. o E S B2, 1987,7(2) 1143,

[ 5 ] Paul T, Wojcik,Mark E,Orazem. Experimental study of the e-
rosion-corrosion of copper and copper nickel alloys using a sub-
merged impinging jet[ J]. Corrosion,1997 ,17 ;435.

[ 6 ] G Kear,B D Barker,K Stokes et al. Electrochemical corrosion
behaviour of 90-10 Cu-Ni alloy in chlofide-based electrolytes
[J]. Applied Electrochemistry 2004 ,34 :659.

[ 7 DRGKHR, 220, BOGEE. -6 S e K v i Al 2 B DT I 5
AERFSEL T]. MEFERL4,2005,29,(7) :21.

[ 8 IR/, BhARAS B, 5. Cu-Ni 45 B ¥ K ™= o R 5
PRI APRRE 5 T2,1997,5(2) :22.

[ 9 IR/ e, Z=ep RN, Cu-Ni & 4 97K J 1™ 4y JE AR T A%
SRRPIRRTTE R T]. WA £J8 ,1997,21(6) :463.
(1018, 5 5%, BhIG 45, 5. S8R5 4 BFe -30-1-1 7RI A
Tk AT A (1], b BB b5 Bl b 42 4], 1999, 19

(4) :207

[11]EB -, g, B A, 55 45 &K B B RHE T 3h i
KRR SR [ A ] 55 = e I 12 A RHES 1l 5 Bl 4
BRI SRR Cl. dbat A2 Tl i kit ,2002. 777.

[12]M E Folquer,S B Ribotta,S G Real et al. Study of copper disso-
lution and passivation processes by Eeectrochemical impedance
spectroscopy [ J]. Corrosion,2002,58(3) ;240

[13]D D Macdonald,B C Syrett,S S Wing. The corrosion of Cu-Ni
alloys 706 and 715 in flowing sea water. [I -Effect of dissolved
sulfide[ J]. Corrosion,1979,35(8) :387.

(141803, ATHE X5, 55 4 BEAR T o DX M A bL A Py v AL
AL ]. s R S B4R ,1999,19(1) :27.

[15]B C Syrett. Erosion-corrosion of copper-nickel alloys in sea wa-
ter and other aqueous environments-a literature review[ J ] . Cor-
rosion 1976 ,32(6) :242.

[16 JH P Dhar,R E White,G Burnell et al. Corrosion of Cu and Cu-
Ni alloys in 0.5 mol/L NaCl and in synthetic seawater[ J].
Corrosion 1985 ,41(6) :317.



