MM R ®RE $5E B15 HRKs EMEFE1H)

BOIRLBEECLIFHMOBEICOVWT E2H)

SEHERHY - NEEE—" - §R—E""

Corrosion of Steel by a Alternate Immersion Method
(2nd Report)

By

Toshiaki Suisata, Shouiti Narro and Kazuhiko Onnaca

Abstract

Accelerated corrosion tests of the steel and welded steel plates were carried out
by using alternating immersion method in sea water.

Series of experiments were performed to investigate the effects of various
parameters on the corrosion rate. Experimental parameters were surface blast
treatments of steel, thermal treatment of steel including welding and heating,
temperature difference of the air and the water (air temperature was higher than
water temperature)

From the results of the test, the following conclusions were obtained.

1) Corrosion rate increased as the air temperature at dry condition increased.
2) Crrosion rate of steel blasted by steel grit was greater than that by steel shot.
3) General corrosion occured in the case of heating treatment before the blast,
and the localized corrosion occured in the case of heating treatment after the
blast.

4) Corrosion rate of welded steel from the one side welding is greater than that
of both side welding.
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Table 1 Principal specification of test apparatus

Tank Capacity
Sea Water Tank
Corrosion Tank
Temperature of Sea Water
Type of Alternate Immersion
Time of Immersion(Tw)
Time of Dry Condition(Td)
Chamber
Temperature
Humidity

450

188

Room temp. ~70°C
Circulation by Chemical Pump
1/4~24h

1/ 4 ~24h

—40~80°C
20~95%RH
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Fig.1  Mechanical diagram of test apparatus
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Table 2 Chemical composition of welding rod (%)

C Si Mn P S
0.10 0.54 1.07 0.015 0.009
| uj[;
0 0
__'i?__
5 e
50
4.5
Fig.2 (A type) Specimen:surface processing and

thermal treatment
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(W type) specimen: (a) both side welding
(it called W—1) , (b) one side welding (it
called W—2)
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Table 3 Conditions of thermal treatment and
surface processing of specimens

P Polishing

P, Heating (5 min.) after Polishig

S Shot blasting

So Heating (5 min.) after shot blasting

Ss Heating (5 min.) before Shot blasting
Sio Heating (10 min.) before Shot blasting
Sis Heating (15 min.) before Shot blasting
S0 Heating (20 min.) before Shot blasting
Sz Heating (25 min.) before Shot blasting

Table 4 Conditions of alternate immersion test

Immersion Ratio (Tw/T) 0.5 (Tw=90 min.)
Temperature of Water 50°C  (35°C, 45°C)
Temperature 50°C constant
Chamber
Humidity 95%RH constant
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