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This paper dealt with the effect of microstructure on the localized corrosion of
Fe-Cr-Mn-N stainless steels. The experimental alloys were made by vacuum induc-
tion melting and then hot rolled. The alloys were designed by controlling Creq/Nigq
ratio. Two alloys had austenitic phase and one alloy showed (austenite + ferrite) du-
plex phase. High nitrogen addition in austenitic alloys stabilized the austenitic
structure and then suppressed the formations of ferrite and ' martensite, but mar-
tensite was formed in the case of large Cr.,/Ni., ratio and low nitrogen addition.
Pitting initiation site was grain boundary in austenitic alloys and was ferrite/austen-
ite phase boundary in duplex alloy in the HCI solution. In sulfuric acids, austenitic
alloys showed uniform corrosion, but ferrite phase was preferentially corroded in
duplex alloy. The preferential dissolution seems to be related with the distribution
of alloying elements between ferrite and austenite. Intergranular corrosion test
showed that corrosion rate by immersion Huey test had a linear relation with degree
of sensitization by EPR test.

Keywords : Fe-Cr-Mn-N alloy, austenitic and duplex stainless steels, pitling, preferential
dissolution of ferrite, intergranular corrosion, EPR test.
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Fig. 1. Phase stability of the experimental alloys
by a Schaeffler diagram.
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Table 1. Chemical compositions of the experimen-
tal alloys (wt%)

Alloys| Cr [Mn| V [ Si| C | N | P | S |Fe |Cre/Nig,
Cl [14.9|22.7|0.22|0.49|0.06 {0.35 |0.006|0.014| bal. | 0.77
C2 |23.5|13.8/0.23|0.63|0.07|0.35(0.006/0.014| bal. | 145
C5 |15.2|135/0.22/0.51]0.07|0.27|0.006/0.014| bal. | 1.10
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Fig. 2. Optical micrographs of austenitic (Cl &
C5) and duplex (C2) Fe-Cr-Mn-N stainless steels
annealed at 1,100°C for 30min.
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Fig. 3. X-ray diffraction patterns of the experi-
mental alloys with annealing temperature : (a)
Alloy C1, (b} Alloy C2, (c) Alloy C5.
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Fig. 4. Anodic polarization curves of the experi-
mental alloys in deaerated. (a) 0.01 M HCI and
(b} 1% H,SO, at 30<C.
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Fig. 5. Effect of chloride concentration on the an-
odic polarization curves of austenitic(C1) and du-

plex{C2) Fe-Cr-Mn-N alloys annealed at 1,100°C
(Solution : deaerated 1% H,SO,+xN NaCl at 30C).
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Fig. 6. Optical micrographs on corroded surface after testing in Fig. 5{a & b) and Fig. 4b(C & d) : (a)

& (c)-Austenitic alloy C1, (b) & {d) Duplex alloy C2.
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(a) C1 (a’)C1
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Fig. 8. Optical micrographs on corroded surface after Huey test of austenitic(C1 & C5) and dupiex(C2)
alloys{a & b & c: 10 hrs,a” & b’ & ¢’ : 100 hrs aged at 650 ).
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Fig. 9. Relation between Dos by EPR test and corrosion rate by Huey test ; (a) DOS with aging time,
(b} linear relation between two testing methods.
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Fig. 10. Optical micrographs on corroded surface after EPR testing : (a) & (a")-10 hrs aged, (b) &
(b )-100 hrs aged at 650°C.
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