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A wet type scrubber for merchant vessel uses super austenitic stainless steels with pitting resistance equiv-
alent number (PREN) of 40 or higher for operation in a harsh corrosive environment. However, it is expen-
sive due to a high nickel content. Thus, electrochemical behavior and cavitation erosion characteristics of
UNS S32750 as an alternative material were investigated. Microstructure analysis revealed fractions of fer-
ritic and austenitic phases of 48% and 52%, respectively, confirming the existence of ferritic matrix and
austenitic island. Potentiodynamic polarization test revealed damage at the interface of the two phases
because of galvanic corrosion due to different chemical compositions of ferritic and austenitic phases.
After a cavitation test, a compressive residual stress was formed on the material surface due to impact pres-
sure of cavity. Surface hardness was improved by water cavitation peening effect. Hardness value was the
highest at 30 um amplitude. Scanning electron microscopy revealed wave patterns due to plastic defor-
mation caused by impact pressure of the cavity. The depth of surface damage increased with amplitude.
Cavitation test revealed larger damage caused by erosion in the ferritic phase due to brittle fracture derived
from different strain rate sensitivity index of FCC and BCC structures.
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Table 1. Chemical compositions of UNS S32750 (wt%)
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Fig. 1. Schematic diagram of cavitation test apparatus

C Si Mn S Cr Ni Mo Cu N Fe
0.023 0.48 0.75 0.001 253 7.33 3.14 0.155 0.191 Bal
Table 2. Chemical compositions and properties of electrolyte (wt%)
Main component (mg/L) Dissolved  Electric
N - . . . - pH oxygen conductivity
SO, Cl Na K Mg Ca” (mg/L) (mS/cm)
Sea water 1746 15721 8401 344 1121 357 7.90 16.1 453
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Fig. 2. Surface morphologies of UNS S32750: (a) etched in 40% NaOH,
DC 6V, 10 s; (b) phase fraction ratio(a = 48%, y = 52%); (c) SEM (a = ferritic matrix, y = austenitic island)
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Ferritic phase (a)
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Phase Cr Ni Mo N PREN
Ferritic phase (a) 27.47 6.22 3.72 0.05 40.50
Austenitic phase (y) 23.21 9.86 2.42 0.40 37.60
Both phases 25.3 8.04 3.07 0.19 38.47

Fig. 3. The chemical composition (wt%) and PREN of UNS S32750
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(a) Potentiodynamic polarization

(c) 30 um (d) 50 wm

Fig. 5. Surface morphologies after potentiodynamic polarization
and cavitation experiment of UNS S32750 in sea water
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Fig. 6. Surface roughness after potentiodynamic polarization
and cavitation experiment of UNS S32750 in sea water
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Fig. 7. Surface damage depth after potentiodynamic polarization and cavitation experiment of UNS S32750 in sea water
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(c) 30 um

(d) 50 pm

Fig. 8. SEM images after potentiodynamic polarization and cavitation experiment of UNS S32750 in sea water
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Fig. 10. Etched surface after potentiodynamic polarization and cavitation experiment of UNS S32750 in sea water ((: eroded area)
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