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Abstract

A study on the corrosion behavior of RE36 steel for marine structure was investigated with
parameters such as micro—Vickers hardness, corrosion potential and corrosion current density
measurement of weld metal(WM), base metal{(BM) and heat affected zone(HAZ), Al anode
generating current and Al anode weight loss quantity in case of cathodic protection.And we carried
out slow strain rate test(SSRT) in order to research mechanical properties such as stress at
maximum load, percent strain, time to fracture and strain to failure ratio etc and to find out
limiting cathodic polarization potential for hydrogen embrittlement with applied cathodic
polarization potential.

Hardness of HAZ part was the highest among those three parts and also galvanic corrosion
susceptibility was the highest in HAZ part among those three parts due to the lowest corrosion
potential than other parts. However corrosion current density was the highest in WM part among
those three parts. And the optimum cathodic polarization potential showing the best mechanical
properties obtained by SSRT method with applied constant cathodic potential was from —770mV
to —875mV(SCE). However it is suggested that limiting cathodic polarization potential indicating
hydrogen embrittlement on the mechanical properties was under —900mV(SCE).
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Fig. 1 Speimen for slow strain rate test

Table 1 Chemical composition and mechanical
properties of RE36 steel specimen and
chemical composition of welding consum-

ables
(a) Chemical composition of RE36 steel
C Si Mn P S

0.17 0.45 1.26 <0.0027 <0.0008

(b) Mechanical properties of RE36 steel

T - S(Mpa) Y - S(Mpa) Elongation(%)

597 360 26.6

(c) Chemical composition of welding consumables

C Si Mn P S Ni

0.04 0.40 1.20 0.012 0.008 1.50
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Table 2 Welding parameters

o &

A/D
Converter

Filler metals Current
. Travel
Welding | Shielding .

PassNo. Dia Type & \% speed
process gas AWA class (mm) polarity A (cm/min)

1 FCAW CO. E80T1-K2 1.2 DCRP 180~240 23~29 10~20

FCAW CO, E80T1-K2 1.2 DCRP 220~280 25~32 20~30

3 FCAW CO. E80T1-K2 1.2 DCRP 250~300 28~32 20~40

Function Generator
E==Te

Potentiostat

Fig. 2 Schematic diagram of experimental apparatus
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Fig. 3 Variation of micro-vickers hardness of

RE36 steel
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Fig. 4 Variation of corrosion potential of RE36
steel as a function of immerged time in
natural sea water solution
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Fig. 5 Flowing current between carbon rod and
WM, HAZ, BM as a function of flow rate in
natural sea water solution

Table 3 Result of tafel polarization test
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Table 4 The data obtained by SSRT as a function
of applied cathodic potential

Stress at Elongation Time to Str?in to
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(MPa) (Hrs) Ratio
Air 556.6 25.6 72.3
Ecorr 546.3 21.87 65.4 0.85
—770mV 542 24.9 70.2 0.97
—875mV 549 23.2 65.5 0.91
~900mV 554.4 19 53.7 0.74
—1000mV | 555.3 16 45.2 0.63
—1200mV 535.1 12.3 34.8 0.48
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