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Abstract

The effect of fluid flow on corrosion and erosion-corrosion of metal is a well-recognized
phenomenon in pipelines and machinery equipment, and so on. Not only are fluid
hydrodynamics important, but also the corrosiveness of the process or production stream
affects the corrosion system. Recent research demonstrates that it is possible to erosion-
corrosion(E/C) phenomena in terms of hydrodynamics, electrochemical corrosion kinetics and
film growth/removal phenomena.

Stress corrosion cracking behavior under cavitation erosion-corrosion of mild steel(SS41)
was investigated of base metal and weldment under loaded stress.

Main result obtained are as follows : 1) The cavitation erosion sensitivity of base metal
affected weight loss is more susceptive than heat affected zone, 2) The corrosion sensitivity
affected weight loss of welding heat cycle is less susceptive on stress corrosion under cavitation

erosion-corrosion than stress corrosion

Nomenclature WME : weldment of SCC under cavitation
E/C
SCC : stress corrosion cracking
E/C : erosion-corrosion A =
BMC : base metal of SCC
WMC : weldment of SCC 4% AARAY AHAY B AEEE B
BME : base metal of SCC under cavitation MBS 2 A3 S99 BAA d&) 7 AFZ
E/C g0} 5 U BAYEA A4 GG AT,
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Table 1. Mechanical properties of tested materials

Tensile Yield Elongation
Material strength strength (%)
(MPa) (MPaq)
SS41 415.5 2528 | 32

Table 2. Chemical compositions of tested
materials [wt%)]

Material C Si Mn P S

5541 0.11 0.29 0.59 0.01 0.01

Detail of A
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Fig. 2. Welding plate configuration and extraction
of specimen (mm).
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Table 3. Welding condition

Electrode .
Pre-heiat pre-heat | Side Amp. | Volt | Heat input
of BM(C C) com A) | (V) (kJ/em)
KSE 4301 | Face | 140 | 25 14
100—500 | 80—100/2 170 | 26 17.7
4mm(dia) | Back | 170 | 26 17.7
2 pass €4S & ASde €8S HAS AA
g o 4y, HEH S & Arde 2E
wfl7] & Slde] $4& AAsta e, 4 AlE
e $AEEE 15 cm/mine & Y35 3
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Fig. 3. Schematic diagram of stress corrosion
cracking test apparatus.

e
e

@ Specimen @ Corrosion cell

(® Injection nozzle (@ Reference electrode
(® Counter electrode (® Potentiometer

(@ Ampere meter Water pump

® Air pump Filter

@ Bed ) (1 Adjust bolt

(@3 Drain water tank Dead weight

Fig. 4. Schematic diagram of stress corrosion
cracking test apparatus under cavitation
erosion-corrosion.
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Fig. 5. Relation of total weight loss of base metal
and weldment by stress and cavitation vs
test time in sea water,
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Fig. 6. Relation of weight loss rate of base metal
and weldment by stress and cavitation vs
test time in sea water.
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Fig. 7. Cavitation erosion sensitivity of weight loss
(Suee) Of base metal and weldment in sea
water.

che /Wts (1)

7] A,
Wt.=weight loss of static stress and
cavitation erosion-corrosion

Wt,= weight loss of stress corrosion
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