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Characteristics of surface damage with applied current density and cavitation time

variables for 431 stainless steel in seawater
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Abstract: It is generated for cavitation erosion due to the local static boiling by pressure differentials in high
speed rotating fluid environment. The cavitation is influenced by various elements such as pressure, velocity,
temperature, pH of fluid and medium. In particular, the damage of material is accelerated due to the electro-
chemical corrosion by CI" and cavitation erosion due to cavities in seawater. In this paper, hence, it inves-
tigated for martensite stainless steel the damage behavior with applied current density and cavitation time in
natural seawater solution. Less damage depth at the cavitation condition was observed than static condition as
a result of galvanostatic experiment. Furthermore, it was shown that dramatic increase of weightloss, damage
rate and damage depth after 3 hour of cavitation test.
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Figure 1: SEM after galvanostatic experiment with
cavitation condition for STS 431 in seawater
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Figure 2: 3D observation after galvanostatic experi-
ment with cavitation condition for STS 431 in sea-
water
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Figure 3: Damage depth after galvanostatic experi-
ment with cavitation condition for STS 431 in sea-

water
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Figure 4: Surface appearances of STS 431 after
cavitation test in seawater
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Figure 5: SEM observation after cavitation test for
STS 431 in seawater

Apo] BRHYT, o= A4 YA SHel A7

of FulElold o] AN o] WA

9ol el ggo] A& 0w W 4

o gllz Wshel Ao FARTH0]
7.

Figure 6> 431 2E|R1E] =7k sl 374 3ol
A AnlEeld Ae & FAGATY 48 (39
A7 A 7Haf, Amg/Ah)S LR Aol
FARAT 2HEZE AHEH, A= 9H
FNulelo]d ddol o g ZHR-g-2o] P o FA
Aol 0.3 mgo =2 AA EFE ATt A7 A2
Aol 11.2 mgo. 2 FA| FhAawke] G4 A %
skolom, o] § HE3] Frkete]  10AIXl A=
69.2 mge] F-A ZAgS ek g4, siujE o]
A EFEL IR E 0.6 mghr7kA] B &4

[0

ES el o 3x7ke A& 545 mg/hrZ 343}
A e sk o] T TAMR FEEA S}

o

ol Aol 95t 4) Al 387 A 735(2014. 9)

2 el A7k W] mhE EREA 54

®

25

~
o

0 -
—O—Weight loss |’ T T T T T T T
—/-Damage ratel
O

@
=]

o
=]

RN
>

10

Weight loss, mg
w
o
L

1y/bw ‘arel abeweq

\.

=
o

o

(@)
s

2 3 4 5 6 7 8 9 10 11
Cavitation time, hour

Figure 6: Weight loss and damage rate after cav-
itation test for STS 431 in seawater
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Figure 7: 3D analysis after cavitation test for STS
431 in seawater
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