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Galvanic protection method is one of the cathodic protection methods and is mostly

used for corrosion prevention of heat exchangers and ship’s body.

In this study, it was investigated how cathodic potential distribution of a steel plate was

influenced with acccording to the variation of Zn anodes surface area. And by results exami-

ned above, required number and life-time of anode for Galvanic protection could be descided

properly, for example, numbers and life-time of anode for corrosion prevention could be

easily estimated by corrosion prevention coefficient based on the experimental data. Also

it was shown that Zn anode potential was shifted to positive direction when cathodic steel

plate was not protected completely whereas it was shifted to nagative direction in case of

its complete protecting, therefore, it is suggested that cathodic steel plate is completely protec-

ted or not can be known by only measuring anode potential.
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Fig. 1. Theoretical diagram of Impressed current
method (A) and galvanic anode method (B).
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Fig. 2. Schematic diagram of Galvanic anode method.
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Table 1. Chemical Composition (Wt%)
w " Steel Plate c Si Mn P s - -
(SM 41) 0.21 0.34 0.7 0.03 0.04 - -
Anode A | Cd | Fe si [ b Cu Zn
(Zn) 0.4 0.024 0.004 0123 | 0004 0.003 99.734
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Table 2. Specification of Experimental Apparatus
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Width | Length | Height | Thickness Remark
(cm) (cm) (cm) (cem)
Water Tank 200 110 60 - Steel Plate Surface
Stell Plate 182 91 - 0.3 Area (16562 cni)
Anode(Zn) Diameter | Height Surface Area
(cm) (cm) (ct)
S1 2.1 2 16.328 B
s2 2.95 2 25.357 ‘
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S4 995 2.1 143.326 |
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Fig. 4. Experimental Apparatus.
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Table 3. Relation between maximum (x=0cm) and minimum (x=90cm) potential when Zn anodes

are single and triple.

- mV(SCE)
Distance Hr Zn S: Single | S; Single E:—Ri S, Triple | Si Triple Ei—R: )
| X=0 cm 20h —817 - 870 ~53 —922 —1003 —81
X=90 cm 20h —731 ~743 -12 —846 —981 -135 |
L A,E‘?VE*’“ - —86 —127 - —76 —42 -
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Table 4. Relation between anode current density and protected area according to variation of

anode surface area.

| Surface Area)

Izn I Protected Area "

Zn Izn '; S:\/ San
(Sz,) EA) - (mA/cn) (Sp)
S, Single | 16328 59 36 256 15.68
S, Single | 25.357 78 BN 639 2599
S Double | 32.656 93 286 1058 | 3249
S Triple | 48.984 4 2.32 16562 33811
S Single 85.307 118 138 16562 1193.94
| Si Single 143.326 121 085 16562 11555
S, Double 171.83 130 o 16562 9639 |
| Sy Triple | 42008 136 | 031 16562 | 3852

im(mA/c)

Zn Life(yr)

Vél-‘e/szn ( (l)

Table 5. Relation between anode current density and anode lifetime, corrosion prevention coefficient.

Remarkﬂ

031 36 3852
06 15 96.39
085 13 11555
T 0.8 193.94
2.32 0.5 33811 |
2.86 0.4 3249
31 0.3 95.99
36 0.2 15.68

Zn Size(mm) 300X 150X 30

1.

2.
3.

Surface Area 550cn
Anode Weight 8.3ky
Cosumption rate 750A.h/ky
. Utilization Factor 0.85
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Fig. 13. Internal polarization curves of between

Zn anodes and steel plate.
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