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Improvement of comrosion and cavitation-erosion resistance of stainless steels
using plasma ion nitriding for high-speed rotating components

Sang-Ok Chong' - Seong-Jong Kim"
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Abstract: The corrosion mechanism of plasma ion nitrided 304 stainless steel was investigated by a corrosion test with current
density variables under a static and cavitation environment. Plasma ion nitriding was performed in a gas mixture of 25% nitro-
gen and 75% hydrogen from 350 to 500 °C for 10 h. A galvanostatic experiment was carried out at 25 °C in natural seawater
in the range of 5 x 10® to 1 x 107 A/em?® for 3,600 s. In addition, a cavitation-galvanostatic experiment, which provided a
kinetic condition, was performed at a distance of 1 mm between the horn tip and specimen surface, and with an amplitude of
30 um. Relatively little corrosion damage was observed at 450 °C under static conditions and at 350 ~ 400 °C under cavitation
conditions, compared with other temperature conditions.
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Table 1: Chemical composition of 304 stainless steels

-1 X

Element C Si Mn P Cr Ni Cu Mo Fe

(Wt.%) 0.062 0.434 1.101 0.0284 0.0032 18.16 8.08 0.418 0.14 Bal.
uE 534 54 MAUSE 54 A A5k 3. A% Ay & @

wpeba] B Qo A= 304 2E|QlE] 7ol sl AlulE 31 Z2IXR0I0|2E 3 sletes 2A
ol el me A7) ARl Tk RA S et 5 9 Figure 2= UFYFeE koA Sef=nfe] 245}t A2l
= AT AYS At Sek=rfel2ds 2o wE 304 2 olE|2a7ke] ©HES 30%HNO; + S50%HCI +
&4 MAYUSS sl

2. A3 W
2 Aol 304 ZHJIE A sl AvE oA
o wE thket oA EHepzulo] st RN AT
=S AEete] FGE oA thdek 7P FAA A A
A A& AN Table 12 304 AE|[ 912|272 3}
A 2AS B Aol Zefzule] sl WA

Fiulelo] -4 &S mefsle] 350 ~ 500 T2 2o
A NptHy(1:3)9] Ed7FE=E AFE3te] 10413 &<t A A8
SAtH7]. Figure 12> 77 A Al 77|8}s; de] &
£ YERA zloH, 17 AREE Wl wheh A
317 (Static condition, Fr>41)3} FHH]E|o]H 7ol A

St 54 317 (Kinetic condition, #H->4A1+%X)ollA 2
geoint. 2 AHF AP VEAFoE /98
(Ag/AgCl) A=, dl=2 WPy A5S AMEste] dA
F EdMq 5x10° ~ 1 x 107 Alem® B9l A 3,600%
oF AAEelt). FAF-NuEHold AHL ASTM G-32
Aol Azt tFgd EHor Arglon, 14

o ogdh oo I
Mo ox I ot 2L rlo mo met X K

O

[oX

&0l 50 gmolvk Y& 7hERE o] n® 30 me] 1%

ARgskglon, Rt AldIte] A gt flenm
ZAnlEel A GEE argstel 1 mmE frASHlvHS] A
A e S AE2EAAE o838t 25 TE A
sttt Eehzviol 2 sl Al § vholA® ML Ak
53 XRD 2 EDS w41 &8 23} 2= wstd] nhe

=
A4 54 2 et 4y wsks spgetath

Figure 1: Schematic diagram of galvanotatic experiment un-

der cavitation condition in seawater
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Figure 2: Cross-sectional morphology of plasma ion nitrided

304 stainless steels
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(b) EDS analysis results
Figure 3: XRD and EDS analysis of plasma ion nitrided

304 stainless steels
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Figure 4: Thickness of compound layer and microhardness

of plasma ion nitrided 304 stainless steels
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Figure 5: Potential changes during and after galvanostatic

experiment of plasma ion nitrided 304 stainless steels
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Figure 6: Weight loss after galvanostatic experiment of plas-

ma ion nitrided 304 stainless steels
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Figure 7: Damage depth after galvanostatic experiment of

plasma ion nitrided 304 stainless steels
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