F21BH M
Vol.21 No.9

TERERERFIR

The Chinese Journal of Nonferrous Metals

2011 429 H
Sep. 2011

TEHES: 1004-0609(2011)09-2168-07

22 RN RIEFEFELRFERE/ NEBEIRITA

k&L 2 aHEL B R, F R

(1. PEAMKFZCEER) FUB TRE%E, K5 257061; 2. TEEERY: WFRET%E, 55 266100)

& E: A 3 MO FEIECE L BN A T2 SRR, AR R AT AEAN R /N s B I R HGR AW, BT
BE/EW A AR TS [ JE T B 1) R R e 8 BE A A e S5 SRR, 7Rz SR 22 1R L 1:120, 9:112 F125:96 1) 3
FIEOLN, BELLIREA N 2R U B AR Y, HAr2 2 [AAFAE W BRI A . OIS, EERHRX
e BEALHAE BIUT AN 22 (1B 22 X IR 3688, 1T J SR T [ s o 229 R 5 AN 22 2 IMB AT A AL 2 S B A AR Y — %,
W Z R R RN RIS HERE T, HEEE . BHARm ALK, B e r 2 B B8 i o

KHEIR: 2000k, PR LARIRT: BIRRY AT

FESHES: TG172.2; TG172.5 XHEkFRERS: A

Wire beam electrode technique for investigating galvanic corrosion
behavior of galvanized steel—spot defect
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Abstract: Three kinds of wire beam electrodes(WBE) composed of zinc and mild steel wires were developed, which
were used to simulate hot-dip galvanized steel with spot coating defect at different dimensions, to obtain the spatial
distributions of potential and current density and their variations with time during the galvanic corrosion. The results
show that the zinc wires within WBEs can provide enough cathodic protection to steel wires after immersed in seawater,
with surface area ratio of zinc wires to steel wires as 1:120, 9:112, and 25:96, respectively. The potential and current
density distributions are found to be inhomogeneous among zinc wires; firstly, the main anodic areas shift randomly
among the zinc wires adjacent to steel wires, then transfer to the direction away from steel wires, and finally occur on the
zinc wires farther. The similar heterogeneous phenomenon also appears on steel wires surface on which hydrogen
evolution may take part in the cathodic process occurred. Meanwhile, the current density of water molecule reduction
reaction decreases with the ratio of the surface area of steel wires to zinc wires increasing.
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Fig.1 Spatial open circuit potential distributions of zinc/steel-

WBEs after immersed in seawater for 0.5 h: (a) WBE-1 X 1S;

(b) WBE-3 X38; (c) WBE-5X5S



2170 A G

2011 £ 9 H

TNe 3 22 JOARAE ARAR A I I — B WA 40 A
FRAE A7 R b e IR 22 ) HAL B A, A AE
~547~-551 mV Z[a], T T80 22 U J8 (082 i vy
AL, #E—1071~—1078 mV 2 JA]. (ERERNZZ o it
o, BN R 2 ) BEe e 2 TR LAY 2 R
BN, TN L2 FVEE22 2 [A) R HA ZE 0K, 1k 530 mV
FiAio IX—EERE ZHANG 5 OMERF 5T 0% 2 R R L e
BRI Pr A5 (0 i A 0 AR AIE S — B0, iR A 22 )
MR R 2 B A 5, B2 FNAR 22 2 ) i Fa i 25 /N T
PRI, UG A 22K A T 4 B 22 AR IR

O

e

‘(07 -1.09 091
r o -0.93
-0.95
-0.97
v < ¢ ~1.09 &N ‘(1)8?

Y 4 -1.
-1.05

11

=)

=

Number of row
Wi

(&
2

Number of line

Number of row

O D
1 3 5 7 9 1

Number of row

Number of line
B2 WBE-1X1S &Il A S M
Fig.2 Spatial electrochemical parameter distributions of WBE-1X 18 after being coupled for different times: (a) Potential, 0.5 h; (b)
Current density, 0.5 h; (c) Potential, 4 h; (d) Current density, 4 h; (e) Potential, 24 h; (f) Current density, 24 h
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Fig.3 Spatial electrochemical parameter distributions of WBE-3 X3S after being coupled for different times: (a) Potential, 0.5 h;
(b) Current density, 0.5 h; (c) Potential, 4 h; (d) Current density, 4 h; (¢) Potential, 24 h; (f) Current density, 24 h
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Fig.4 Spatial electrochemical parameter distributions of WBE-5 X 5S after being coupled for different times: (a) Potential, 0.5 h;
(b) Current density, 0.5 h; (c) Potential, 4 h; (d) Current density, 4 h; (¢) Potential, 24 h; (f) Current density, 24 h
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