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Study on Development of High Corrosion Resistance Material

in the Marine Filter

Heoung-Joo Kang

Department of Materials Science & Engineering
Graduate School of Industrial
Pukyong National University

Abstract

A stainless steel that contains aggressive negative ion was known to arise
decrease of corrosion resistance. Stainless steel of super corrosion resistance was
developed for improvement of corrosion resistance. Duplex stainless steel is widely
used under sever environment because of good mechanical properties and corrosion
resistance. But duplex stainless steel is not stabilized than austenite stainless steel
in corrosion resistance. Newly developed duplex stainless steel is the super duplex
stainless steel which contain 25% of chromium. Because the pitting resistance
equivalent number(PREN) of super duplex stainless stee! is more than 40, it has
better corrosion resistance and mechanical properties than the normal duplex

stainless steel.

Now marine stramer filters that are used in a ship are made of 304 stainless
steel and it becomes a economic problem in ship because these marine strainer
filters that are made of 304 stainless steel are corroded for a shot period terribly.
Therefore materials that can substitute for 304 stainless steel must be developed.

The object of this study is the development of the material for marine strainer



filter that have better corrosion resistance, super duplex stainless steel that has
good corrosion resistance and high pitting resistance equivalent number(PREN) is
applied as a material of marine strainer filter.

On this study, we evaluated the corrosion resistance of super duplex stainless
steel that contains 25% Cr and can maintain long life under sever circumstances.

And corrosion resistance of super duplex stainless steel that has two
structure(fibrous  structure, dispersed structure) was evaluated through immersion
test and impingement test under 35% HCI and sea water. And we compared super
duplex stainless steel with 316L stainless steel and 304 stainless steel.

As the results, 1)corrosion resistance of super duplex stainless steel was superior
than 304 stainless steel, 2)dispersed structure of super duplex stainless steel was
stabilized than fibrous structure in corrosion, 3) corrosion rate was fast in order of
304 stainless steel, 3161 stainless steel, fibrous structure of super duplex stainless

steel and dispersed structure of super duplex stainless steel.
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Table 1 Chemical compositions of 316L stainless steel [wt%]

C Si Mn Cr Ni Mo P S Fe

0.03 1.0 2.0 16.0 12.0 20 | 0.045 | 0.03 Bal.

Table 2 Chemical compositions of 304 stainless steel [wt%s]

C S Mn Cr Ni P S Fe

0.08 1.0 2.0 18.0 8.0 0.045 0.03 Bal.

Table 3 Chemical compositions of super duplex stainless steel [wt%]

C Si Mn Cr Ni Mo N Cu W

Fe

0.02 | 041 | 069 | 25.1 7.0 36 | 024 | 0.56 | 0.62

Bal.

1350 °C 30min [ Semin
1300°C 1300°C
1200 °C 1200 °C
1050 °C 1050 °C
WQ Vo o wo
(a) fibrous phase {(b) dispersed phase

Fig. 1 Schematic diagram of heat treatment cycle
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Fig. 5 Schematic diagram of impingement test

-8 -



(1) Potentiostat/Galvanostat
@ PC

3 Monitor
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(5 Corrosion cell
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Reference electrode
@ Electrolyte

({® Temperature controller
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Fig. 6 Schematic diagram of anode polarization test
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Fig. 7 Corrosion potential versus test time of super duplex stainless,

316L and 304 stainless steel by immersion test
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Fig. 8 Corrosion potential versus test time of super duplex stainless,

316L and 304 stainless steel by impingement test
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Fig. 9 Anode polarization curve of super duplex stainless, 316L and

304 stainless steel in sea waten(pH=7.52)
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Fig. 10 Vickers hardness distributions after immersion test
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Fig. 11 Vickers hardness distributions after impingement test
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(a) Fibrous phase (b) Dispersed phase
Temp. : 1050T Temp. : 1650TC

(c) Fibrous phase (d) Dispersed phase
Temp. : 1200T Temp. : 12007T

(e) Fibrous phase (f) Dispersed phase
Temp. : 1300TC Temp. : 1300C

Fig. 14 Optical micrographs of super duplex stainless according to heat treatment

temperature (x200 / white: austenite structure, black: ferrite structure)

_27_



,
(a) Fibrous phase (b) Dispersed phase
Temp. : 1050C Temp. : 1050C

(c) Fibrous phase (d) Dispersed phase
Temp. : 1200TC Temp. : 1200C

I 100 o,

(e) Fibrous phase {f) Dispersed phase
Temp. : 1300C Temp. : 1300C

{g) 316L (h) 304

Fig. 15 Optical micrographs after immersion test in sea water during 240 days
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(a) Fibrous phase (b) Dispersed phase
Temp. : 10507 Temp. : 1050C

(c) Fibrous phase (d) Dispersed phase
Temp. : 1200TC Temp. : 1200T

. oo

(e} Fibrous phase (f) Dispersed phase
Temp. : 1300T Temp. : 1300°C

]

(g) 316L (h) 304

Fig. 16 Optical micrographs after impingement test in sea water during 240 days
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(a) Fibrous phase (b) Dispersed phase
Temp. : 1050C Temp. : 1050C

(¢) Fibrous phase (d) Dispersed phase
Temp. : 1200TC Temp. : 1200C

Py :;3:56".'“ e
(e) Fibrous phase (f) Dispersed phase
Temp. : 1300C Temp. : 1300T

(g) 316L (h) 304

Fig. 17 SEM micrographs after immersion test in 35% HCI during 96 hours
(304 : 72 hours)
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Fig. 18 SEM line profile after immersion test in 35% HCI during 96 hours for
Dis1300
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