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ABSTRACT: In order to provide data support for the application of stainless steel, this paper carried out a study on the galvanic
corrosion behavior of stainless steel and ship hull steel in natural seawater. Electrochemical equipment was used to study the
self-corrosion and galvanic corrosion behaviors of stainless steel and ship hull steel in natural seawater, and combined with the
weight loss and corrosion morphology, the influence of the area ratio of cathode and anode on the sensitivity of galvanic corro-
sion was studied. The results show that the self-corrosion potential of the two metals differs by 600 mV, and the galvanic corro-
sion tendency is serious. When galvanic corrosion occurs between the two metals, stainless steel serves as the cathode and the
hull steel serves as the anode. As the area ratio between the anode and cathode decreases, the corrosion rate and average corro-

sion depth of the hull steel decrease; the corrosion morphology of stainless steel is not affected by the area ratio. Therefore, in
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actual engineering, the effect of galvanic corrosion can be reduced by increasing the area of the anode material.

KEY WORDS: stainless steel; hull steel; galvanic corrosion; corrosion rate; electrochemical; area ratio of anode and cathode
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Tab.1 Chemical composition of experimental materials

wt.%
ok C Cr Ni Mn Mo Si Nb Cu P
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Tab.2 Polarization curve fitting data of two steels

R Jo/(A-cm™?) E,/V
907A 2.89%x107° -0.71
AT 7.43x1077 -0.24

HIIEL 2 Al AT, ANEEAIRY B L 265 907 A 11
PR AR AR AR5, I 2 Fofr < s A0 T o 24 52 s Ak )
RLAL . R, ALHEDN 2 FhAs R e R AR A B
L LA A LR o S ANEE S 907 A A4y FTHEL (1A 3R
i, RV HL A2 BN IT 907A 1 H M AL, T
FEL A8 Pt AR 2R P ) B 0 S R A X A AR A R A
25, DR P A et e ) L £ L R BB DA B R
AL (1) FmPl

o e-e

*“RIR, R W

e EY LD A F AT B R B 1 T
AL, V; ROVHMERHE, Q; R, A& S,
Q; Po. P, 3 BIh H R 4238 J5 BH AR RN BH AR B4R AR
VIA; | HEEMER, A;

X T AT H s K LS R RN, 8 ik
WEEMIEK, SR, B BER /N ik R
h&JE, BERK, £REHR/N. iR M R, AT
AT, Hik, X (1) LR

E-&
"= p 2)
W (2) FRAT LA i, B BRI 9 168 ok b 3725
57 0 P e e 23 4 42 T 4 B A R R
S0 P 6 o L 9 TR 32 2 B 19 1 e
(08 O NN TG PN Y 1T s R
AR, o B 08 o

2.3 HIBEMH

231 HEBRMMS5HEEHEE

J T AN 907 A 7K H B H A
PloBLEE, SR GD20- 1T 7 22 38 3 H Al ph =, W
W T AGEH-907A FEARXI AL 32 1, 121,
123 W, FE R SR A (%) R AR R AN R EEL A R 37 i o)
[ AR fE £, WAl 3 s, WA 3 al A, L fE T
FE R SR 7K R B4 F A E A7 B 2 T AR EE B4 U )N 28 3 £
%, ez ANFE, mAR 201 B, FERT
4d, BB NE ., JFIEE, ZEEEIERK, 14d
A JEARTREAE-695 mV £ 4. WAL 1 1R, &
A R . FIERE, BRIGRRETE-695 mV A
Fio WAL 1 36, BB REPIN-720 mV £
HBHIERS, AR EAE-T00 mV F2 47 WL i H
i i 1511 S S i =i DG T 2 e 5 T 0 N
Ay L I A B AR Ak

ZE ERTR,, FEARRIMTHAR AT, ALYy
RHONEOK . FIEBNELEE, JH7E 14 d WE
THRE . BEE PR RS I, o A 8 T AR E T
e B B B AR o X R R IR T T, R A L
ZM TR RS BRI A AR T, RIBE A R B ZE K,
R LR 2 B s, IR TR e . B L BE A
FRLE Bl /N 20 T (8%, PR A F 0 2% B A /NI R /) o
RS AR BB AL L 907A IE 600 mV,
FE LS T BAR , BEE AN, AN
BB TR R T BEAR 907 A BH s/, AH 24 T R BH R
INBRIRR , HL T ERAEAE R K BHAR A 907 A 3181 43 7 Il 55
FEL 9 28 2 AR X/ o

VBT AT TR L A5 1T R R AN R R A R 2
MfeE (A TR, R EIE 4 PR, Mg
907A TR N, RIBHEAM mAL L B3, HLfEH
DB RS . XS H ol 907 A Fl 2 85 1 FRAE IR SR £




F19% H£5H

TRoE, AF: AEEHS AR AT K P R AR AT S IS

© 129 -

Y 5 EEIZ g R, BB LA IZ T 907 A Y [ JE
RS, BH AR B A i 3R 3l 1y o i i e/ o B

907A THIFR I, -4 Fhy A v 7 25 B8 AL i T s/
P 5 e 8 3R it 2 90 )N o

—680 s -680
‘ >
% 690 § or 2 —690 |
= —
& ﬁ_ -5t 8
S -700} s g 700
] 5 -10 g
& 710 5 s S-710]
g o T . g .
g . 2:1-1 = 2111 g _ - 1:1-1
g 7201 DAY g 20t DL R - Bl . 112
S 312 é s <213 © 150 - 113
_730 1 1 1 1 — L 1 1 1 - 1 1 1 1
0 5 10 15 0 5 10 15 0 5 10 15
Time/d Time/d Time/d
aTEFRL 2 0 1 HfHELqy bR 2 1 1 B TR 11 1 HufHefy
~ 5 —680 _
g > 0]
S oL % -690 |- §
é & —700 |- é of
s 3
g S 710 8
5 —10F 2 %
1 g —720 - o .
g - 1:1-1 > ——1:3-1 g ——1:3-1
S -5 o 1t12l S -730L ——1:32 g —— 1132
] ~1:13] © —-1:33 e —~-1:33
_20 1 1 1 1 _740 1 1 1 1 (D _5 1 1 1 1
0 5 10 15 0 5 10 15 0 5 10 15
Time/d Time/d Time/d
d AL 12 1 BRI e TR 11 3 B fEEL fERIL 10 3 BB EL BB

A 3

AR AR FEAN G955 907 A 114 v fifh L (57 71 FbL () Pkt 370 40 J32 T P 1 ) 22 £ £

Fig.3 Variation curve of galvanic potential and galvanic current density of different area ratio stainless steel and ship hull steel
with time: a) Galvanic potential with area ratio of 2:1; b) Galvanic current density with area ratio of 2:1; ¢) Galvanic potential
with area ratio of 1:1; d) Galvanic current density with area ratio of 1:1; e) Galvanic potential with area ratio of 1:3;

f) Galvanic current density with area ratio of 1:3
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Fig.4 Galvanic potential and average galvanic current density under different area ratio conditions
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Tab.3 Corrosion morphology with different area ratio
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