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Abstract

Corrosion damage of boiler, factory equipment and so forth occur quickly due to using of the
polluted water, resulting in increasing leak accident. Especially, working life of hot water
boiler using the polluted water becomes more short, and energy loss increases.

The cathodic protection method is the most economical and reliable one to prevent corrosion
damage of steel structures. Mg-base alloys galvanic anode protection of cathodic protection
methode is suitable for the application of hot water boiler using water with high specific
resistance such as tap water.

This paper is studied on the cathodic protection characteristics of hot water boiler. In tap
water solution, the measurement of cathodic protection potential according to the time elapsed
is carried out, and behavior of cathodic polarization with current change is investigated. The
main results obtained are as follows. In hot water boiler shell, the open circuit potential of
base metal become less noble than that of weld zone, and the current density of base metal
becomes low than that of weld zone.

The further distance from Mg-alloy galvanic anode, the higher cathodic protection potential
of hot water boiler appears. And protective potential becomes high according to pass cathodic
protection time and after 6 ~10 days become stable.
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Table 1. Chemical compositions and mechanical
properties of used material (HRS1)

Chemical | ¢ | 8i | M| P S Fe
composition
(wt %) 0.10 | 0.35 | 0.50 | 0.040 | 0.040 | Balance

Tensile Test Bendig Test

Mechanical Tensile Elongation Bending

properties Strength (%) angle
MPa
274.4 32 180°

Table 2. Chemical compositions of Mg-base alloys
galvanic anode (wt %)

Element Al { Zn {Cu|Mn| Fe | Ni Mg
Composition 5é55 2'355 0.15|0.06{0.003|0.001 | Balance

{nsulated surface Bared surface

Lead line

{J_;%

EZS
“«— 5 —p

Fig. 1. Shape and dimension of Mg-base alloys
galvanic anode.
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(@ Potentiostat/Galvanostat (@ Personal computer

® Monitor @ Printer

@ Corrosion cell ® Specimen

@ Counter electrode ® Reference electrode

@© Electrolyte (@ Temperature controller

@ Heater body @ Heating coil

® Oil bath @ Heating beaker

Fig. 2. Schematic diagram of potentiodynamic
polarization equipment.
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® Ammeter
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@ Reference
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Fig. 3. Schematic diagram of cathodic protection
apparatus for mild steel hot water boiler.
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Fig. 4. Anodic polarization curve of base metal and
weld metal for HRS1 in tap water ( T=23°C).
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Fig. 5. Anodic polarization curve of Mg-base alloys
galvanic anode in tap water(T=23°C).
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Fig. 6. Cathodic protection potential for A
position of mild steel hot water boiler in
tap water(T=60°C).

8888

&
<
L

g8 3
i 1

2
g
h

:

&

PR
OOg
-

Potential for cathodic protection, E.. (mV/SCE)

LA B S | T — T T
2 4 6 8 10 12 14

o

Testing time , t(days)

Fig.7. Cathodic protection potential for B
position of mild steel hot water boiler in
tap water(T=60°C).
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