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Corrosion of Steel by a Alternate Immersion Method (1st Report)

By

Kazuhiko OuNaGa, Syoichi NaiTo and Toshiaki SHIBATA

Summary

It is widely known that the corrosion rate in the ballast tanks of tankers and ore carriers

extremely increases recently.

alternating immersion, stress cycle, and temperature.

The corrosion rate is influenced by conditions of such factors as

The corrosion rates of steel plates (JIS SS41)

were investigated in the sea water with taking above mentioned factors as parameters.

The results of preliminary tests are obtained as follows;

1) The corrosion rate is constant until 200 hrs of the test time.

2) The corrosion rate has the maximum value at the interval that the immersion ratio is
0.4~0.5. .

3) The corrosion rate is influenced exceedingly by the temperatures of the sea water and the
air.  The corrosion rate increases 0.06 mm/year with temperature increases of sea water by
degrees Centigrade.

4)

The corrosion rate increases with the increase of the stress amplitude, but under the

condition of the high temperature, the influence of the stress is not very considerable.
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Table 1 Principal Specifications of Test Apparatus

Type of Loading

Deflection ()

Cycling Rate of Load (f,)

Type of Alternate Immersion
Time of Immersion (7w)
Time of Dry Condition (Ty)

Temperature of Salt Water (4)

Salt Water Capacity

Constant Deflection of Canti Lever
+5.0, £7.5, £10.0 mm

15/60/150/600 CPM

Alternate Circulation by Chemical Pump
~60 min

~60 min

Room Temp. ~70°C

abt. 0.5/

abt. 31

Corrosion Tank
Salt Water Tank

MOTOR

GEAR BOX

" TEST PIECE

SEA WATER
TANK
(GLASS)

CIRCULATION
PUMP

{CHEMICAL

PUMP)

575

LOAD POINT

FIXED PART OF

ECCENTRIC SHAFT

CORROSION CELL \
(PLASTICS) N

—

CONTROL PANEL

==

975

1,095

Fig. 2 Test Apparatus
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Photo 2 Mechanism of Loading

Photo 3 Sea Water Tank and Pump
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