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Stainless steel is generally known to have characteristics of excellent corrosion resistance and durability,
but in a marine environment it can suffer from localized corrosion due to the breakdown of passivity film
due to chloride ion in seawater. Furthermore, the damage behaviors are sped up under a cavitation environment
because of complex damage from electrochemical corrosion and cavitation-erosion. In this study the
characteristics of electrochemical corrosion and cavitation erosion behavior were evaluated on 16.7Cr-10Ni-2Mo
stainless steel under a cavitation environment in natural seawater. The electrochemical experiments have
been conducted at both static conditions and dynamic conditions inducing cavitation with different current
density parameters. The surface morphology and damage behaviors were compared after the experiment.
After the cavitation test with time variables morphological examinations on damaged specimens were analyzed
by using a scanning electron microscope and a 3D microscope. the galvanostatic experiment gave a cleaner
surface morphology presented with less damage depth at high current density regions. It is due to the effect
of water cavitation peening under the cavitation condition. In the cavitation experiment, with amplitude
of 30 ¢m and seawater temperature of 25 “C, weight loss and cavitation-erosion damage depth were dramatically

increased after 5 hours inducing cavitation
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Table 1. Chemical compositions of 16.7Cr-10Ni-2Mo stainless steel

Element C Si Mn P Cr Ni Cu Mo Fe
(wt. %) 0.019 0.58 1.07 0.028 0.004 16.76 10.02 0.3 2.03 Bal.
Potentio/Galvanostat Transdicer Oﬂ %E]Z']] %Zﬂ' o ‘Cq??_]_— 7}:}&} &£ArS 7]—*5‘]—0:] A7 7:]34.0“
— e AR A AT BRI Aol e

/

R.E

n
m

Sea water

kS
0O OO AR
e e

Specimen Ag/Agdl

Fig. 1. Schematic diagram of electrochemical experiment with cav-
itation condition for 16.7Cr-10Ni-2Mo stainless steel in seawater.
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EFFECT OF CAVITATION ON SURFACE DAMAGE OF 16.7CR-10NI-2MO STAINLESS STEEL
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Fig. 2. SEM photomicrographs after galvanostatic experiment with cavitation condition for 16.7Cr-10Ni-2Mo stainless steel in seawater.
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Fig. 3. 3D photomicrographs and damage depth of 16.7Cr-10Ni-2Mo stainless steel after galvanostatic experiment with cavitation condition
in seawater.
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Fig. 6. Weight loss-vs.-time plot and damage rate of 16.7Cr-10Ni-2Mo stainless steel after cavitation test in seawater.
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Fig. 7. 3D photomicrograph and damage depth of 16.7Cr-10Ni-2Mo stainless steel after cavitation test in seawater.
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