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Galvanic Corrosion Study of Surface Coating and Steel
Substrate
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Abstract :[Objective]ln this paper, in order to study whether the polarity reversal phenome-
non is occurred after the damage of the hot-dipped coating. [Methods]The coupling electrodes
were composed of Zn-55%Al-1. 6% Si alloy, or Zn-5% Al-0. 2% RE and alloyed with carbon
steel. The galvanic current was tested in natural seawater and medium with different CI
concentrations to study the possibility of polarity reversals. [Results] The experimental re-
sults show that the galvanic couple composed with two kinds of coating alloys and carbon
steel did not occur the polarity reversal phenomenon in all the experimental conditions. [Con-
clusion]The coupling current value of the galvanic couple composed with the same coating al-
loy and carbon steel was different in different Cl concentrations medium. With the increase
of the Cl” concentration, the coupling current was increased.

Key words: hot-dipped coating, polarity reversal,galvanic current
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Fig. 2 Relations of galvanic corrosion potential and
current of steel and Zn-55% Al-1.6% Si alloy with time
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current of steel and Zn-5% Al-0.2% RE alloy with time

Ca) JF e FL A7 RS 5 HELAOE 5 (D) 5 FELTAL

(a) Open-circuit potential and galvanic potential; (b) gal-

vanic current.
—1. 06 V' ik 8 A9 IF B AL LG A AR e, R AR HE
—0.84~—0.82 V. HEZHMIHAA 200 mV 1y 25
PELIESLI AT A KAWL, B A RAE
0.5 h Bk # 5 KHLT 680 pA M Bifi 25 i 6] 1) 38
s PR T R, — B SR 5 R A B PR A
Bk B AR X Al-Fe BB 7E 3% NaCl 4 it Y
HL A 8 I E AT AT I R AE 30~90°C R, Al R[]
W IE [0 28 4k, Fe Bifi B[] 22 £ 10 A8 46 . HIE 1
ZAREE AL B Fe B, RIS & AW 135 4 . X F
BATHEFE KRR, H CU W5 XAk R
T, i AR iE K F 0.25% .
ML I (K RE & 7E Zn-55% Al-1. 6 % Si &
4 T SN 2 B FL A TR B AR B R T A — )RR
= W 2 5 Zn-55 % Al-1. 6 % Si & 4 T LAY
it AR F M AR G AR IS . Zn-52% Al-
0. 24 RE & 4 F i B9 41 B 1 oA, B A% 9 % 1 A —
JEEBY A 08 Tk = )2 5 Zn-5 Y A0, 2 U RE & 4 K 1
WS S R A AR 5 T AR W AL



190

JUPR B sA R 2015 4E 8 A A 31 4 HY 3 4]

2.2 NaCl Z8®RiE &

AT KRR S 60°C o HL A S 1 A7 JBE 43 i)
WPE(W/V) R 0.5%,0. 1% F1 0. 005% i NaCl ¥
WY Zn-55 % Al-1. 6% Si & 4 . Zn-5% Al-0. 2%
RE &4 4 H 50N B iR R 7E DL 1 3 Ff
NaCl %W 0y ¥ B f 7 S B AL S G o . 45
RULE 4,

M 4Ca) AT LLFE H : Zn-55% Al-1. 6% Si & 4
1) FF B HL AL AE 3 vk BE R AR RRUE L 43 I AE — 1. 01
~—0.993 V(0.5% NaCD, —0.96~—0.93 V
(0.1% NaCD I — 0. 904 ~ — 0. 925 V (0. 005%
NaCl) ., 54K 4 TF i B AV 7E 0. 5 %0 ¥k BE 19 NaCl ¥
LA FR L 7E — 0. 70~ — 0. 66 V; NaCl ¥ A
0. 1Y% Bf WA P 3l , £ — 0. 66~ —0. 61 V; £ NaCl
HWeBESN 0,005 Yo B Bl b 38K, 7E — 0. 532~ —0. 59
V. dEabx Al DU B B CLOR EE 9 3 i, HJF

T =T T T
a4 |

—0.55\‘\“\ 14 ‘ ‘\“M\
1147
-0.60 T
0.65 v YV vV y ¥V vy vV
. v':'.“"""‘,.500"¢'4
-0.70 -+ ¢
o
o -0.75
2]
£ -0.80 B
m 0.5%ClEy
-0.85 7 0.1% Cl By
0.90 —0.005% CIE,
090 PRy g b A g2y oo g4
2095 | ¥¥U it “VV"U"UVUJO\.":J
100 gy
1 5 9 13 17 24
B} (] Time(h)
-0.55
-0.60 00 3
[ R 0’ T0-000:8-015 8904 0-0.0
-0.65 o O A
-0.70 | '
T ! 0000 %
S 075 STouvereseteet et Tain,
£ 0.80 s
o ' 00, 1%cl'§:i:
_0.85 - — —oaos%crs&m
: T0.5%CI R,
_0'90 Ly ) ) 7.‘,701%?{?77
3 4'i¢r};;ik_;(;/iZ;hzi:&;:{k’éiré;'TOvoos,nclﬁm
-0.95 Ferxty i’:"*'ti"‘rv;f_x;*:t:v;‘j‘:'t’:‘i'{:
-1L00 Egggguibigeitiiiteiig,  ©
1 5 9 13 17 24
Bf i) Time(h)
& 4
Fig. 4

Ina(uA)

Ima(uA)

B B RS X S T 2 on T A 45 R A —
. BEE CUWERI . Cl Xt & Al 5% 1L %
W IR AE I 30 O, (B A B & 05 2 10 JTF B L T S
TEFEA SR B L BN AT Zn-55 %0 Al-1. 6 % Si & 4
FR FF S R 22 (B0 KL 1T 3K 300 mV L, AR 2 & A fiL AT
FHE G R M AR b AN 2 0 IR P 30 5

M 4 () AT LLE 78 NaCl % T 41 5
TS 1 FRL S L O AR R R RRE L 5 CL R A b Y 1
W5 R A 08 S AR T 2 e B e 4, B b T A
1) % LA P U (2 I AS S A . X L AN [ v
NaCl ¥ FT DA & 30 . i A i i Y B Bl B CL ik B2 1Y
B RN X Al F &I 1 e A — 2
1M HABATE AR A R S AH S CL R R
oL HO SRR B IO R il R B, A A U D
Bl T %,

140 °
@ 0.5%NaCl
¥ 0.1%NaCl
" b 7\' {>70.005% NaCl

130 |

120

110 |
100 |

Al
R BV
90 *s, v;z“‘ A

Pl > o
80 | / ¢

70

60 L Il L Il L Il L L L L
13
15} 18] Time(h)

— @ 0.5%NaCl
—¥—0.1%NaCl
L] —1>10.005% NaCl

Q 0 ]
' 00000

Yy
L ,V/‘\ ... °

<

—
~
(=)
L L L B B B B L L B |
<

o
(=}
=

\= \
B> "'YI‘wL

P>l
> > > ! 4

W
(=)
LI L L B |

1 5 9 13
fsf 18] Time(h)

ANTR] CL™ ¥ BT B 40 R R 5 < P %) P62 £ 5 L 06 A IF 1D 199 56 %

Relations of galvanic corrosion potential and current with time under different CI~ concentration

(D BRANFN Zn-55% Al-1. 6 %0 Si A 445 B 1 FF 1 s A A0 A FL AL (b)) BN AT Zn-55% Al-1. 6 % Si & 4 41 A i 1 il & HL
Wi (OBANFN Zn-5% Al-0. 2% RE & 4 45 B 1Y % i AL FI A A A7 s (D BB FT Zn-5% Al-0. 2% RE & 4 41 A% i 8 19 18 &

e

(a) Open-circuit potential and galvanic potential of steel and Zn-55% Al-1. 6 % Si alloy; (b) Galvanic current of steel and Zn-
55% Al-1. 6% Si alloy; (¢) Open-circuit potential and galvanic potential of steel and Zn-5% Al-0. 2% RE alloy; (d) Galvanic cur-

rent of steel and Zn-5% Al-0. 2% RE alloy.
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