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ABSTRACT

The electrochemical corrosion properties of austenitic AISI 304 steel subjected to a long-termraging heat treatment were
investigated. AISI 304 steel was aged at 700 °C for up to 10,000 h. The variation in the microstructure of the aged
specimens was observed by optical microscopy and scanning electron microscopy. Electrochemical polarization experiments
were performed to obtain the corrosion current density (Icorr) and corrosion potential (Ecorr). Analyses indicated that the
metastable intermetallic carbide Mh;Cs formed near the Y/Yy grain boundary and coarsened with increasing aging time;
meanwhile, the &-ferrite decomposed into the O phase and into MyCe carbide. As the aging time increased, the current
density increased, but the corrosion potential of the austenitic specimen remained high (at least 0.04 umnvenr). Because
intergranular carbide was absent, the austenitic annealed specimen exhibited the highest pitting resistance. Consequently, the
corrosion resistance of austenitic AISI 304 steel decreased as the aging heat treatment time increased.

Keywords : Austenitic 304 Sainless Steel( R AE|LI0|E 3042)), Long-term Aging(RAIZF A|&), Corrosion(F4Y),

Sensitization( 01| 21 =})

ool Cr e WEolth WA AL, et F
%, ol=g, T2 AM 5 A 2 de] A5 A

1. M

rh

oodgelEA Hdldage qad wg B2 90 AEHD Atk cld@ Lol
S BAA] S CrNi BERIT of s TEAE AT 4 R WAgel $EAY 2
WAL weo] AskE nEvt & FAahs 6% o LA VI ARG e dshdnt opd
9] 7o AFA AME dIrt RIFHJAN, 2

# Corresponding Author : chs2865@chosun.ac.kr 2HUOlE FFollA 10,0004 59 1o A
Tel: +82-62-230-7197, Fax: +82-62-230-7197 /‘]Zl' ;(H g%ﬁ]_g]_ lﬂi‘é}%‘}‘oq oﬂ EH@. _11_']7_7]. uH_?_ 1?_

Copyright © The Korean Society of Manufacturing Process Engincers. This is an Open-Access article distributed under the terms of the Creative Commons Attribution-Noncommercial 3.0 License

(CC BY-NC 3.0 http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

— 56 —



s, AN - F=IIAVEE A A2, A1s

Zatp meba oA JHEHE 12 %Zd“
Hl o] AdujzAol thak 4877 5 &4

& ofglgol Atk
S2Hel=A Az A0 q0ClA 80
0C Aole] £xo] 2w cstss] Ak o

s} g A Cro] TR wslE2 YAt AA
AAE ot A=A YA B2 Cr AV 1
ZHEY. gREEe] RuoA 2HAZ2 Feol o
§]_ 1}]]7—]1,] =z = o]-;dﬂ :'-_/::7} ,4'% 9] /%]/HO
2 Q8 Cro] mAEo YA Crdol 12%°]3t=E
FojZt}h Tekin 52 AISI 316 2LZ2HYO|EA
ZH g2l 550ToA 750C Abelo Eq
A AEEE 5 AA AWz 2 " ousE o
T3 25 Cr gFe] 4A Cr nZ=E A3
13%0°)3t2 "HojHttn BuFcHY Rhouma 5&
550C~700C WlelA Ala= AISI *EHO S Ea¥
o A F4 AsE ATt 152 4 &
A AEEE T 9A A o ' = —EE— =
oH, Cr BE7F QAN 12%0l3t2 A3

Bl
AAUT AT sdgolEs T Fol
FAE™ zEHRIE=Te] JAE
dollth IR A olFol e FH
%

el ME FEe o FFI FHOE s @
e Eo A BT oF 1008 T WECH, oAhe
dekela $AA7] 490 wAAgel 7] wRel] <l
4 AT 2e AAH B4l $AHA 9

AT Qo suletelEe] EAE o
Ho| HuAE anth geps el
Az LY 0 A e 2 9
4 A S8 1% wlvke] Ze 5
b AR, WA A AE oA

= O =

:&i&lmo;m[o
5:
Q

o +
o
(m
fo
Mo
i
1>
e
g#
k1
ot &

i< I CTRY)

o’d7 s-HEe|EV} U4
shA] ekal FR3] ATE A gkt

kA B AT %Zﬁ% AISI 30472 7] &}
&4 l‘%@‘ EAde tig ZAE AR FFE =
A= Zolth AISI 304 0—8— 700C 9] %A
Ay 10,000/\17&7}%] o8 AZE F AE AP
I A EAZE WStE st AR AIRE AFSE

A,
2. Alg dHH

o

A AsE L2EH U EA AISI 304 2EQIE] 2~
Zolth AlHe] 248 % 13 2ow f = 2% E8t
Zu} Ak B2 (ICP-MS)S. 2 2413l th Azt
ANEH AH mM2AS FFSH] 95l AlE AlHE
< 10mm x 10mm 7] 2 A9 & ofey FA5
o] &3ty A2 whEHEtY FHlE AT #E W
#2200 4 #20007FA] 71A1 A A0l & 1 yme] &FH]
U So) 2EE Aol el Avksiach dvd
o shopn) o A2 Fa ww 4 shglw, RA e
vl Az} Al K(Glycerol 45ml + Nitric acid 15ml +
Hydrochloric acid 30ml) -8} 0 2 Ao <k & 4
T @03 FANZ Z Aol Alste 33 dvnA
(Optical Microscope; OM, ZEISS AXIO Vert.Al), A}
ZA} dw] 7 (Scanning Electron Microscope; SEM,
AIS20000)©.2 #2355 ch

G2 ATt o2 Y 3H 94 BAE 5]
Hsted  AA &R W BEA 7] (Elecrtron  Probe

Micro-Analysis; EPMA)S *]’%3]'0‘:] B39} 7
Ak 15kv, ¥ AR/ 20nA, ®¥ 7] 1 ymZ 3t Ya
2Hg SAsA

Table 1 The chemical composition of AISI 304
stainless steel(wt%o)

C Si Mn P S
0.038 0.62 1.48 0.014 0.025
Mo Ni Cr Cu Fe
0.40 8.68 18.27 0.60 bal.
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Fig. 1 Heat treatment condition of AISI 304 stainless
steel showing austenitizing treatment at 1200 C
and artificial aging at 780 C with different aging
time
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Fig. 2 Optical micrographs of long-term degradation of AISI 304 stainless steel showing surface micro
structure at each aging treatment; (a) Oh, (b) 100h (c) 1,000h, (d) 5,000h and (e) 10,000h.
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Fig. 3 SEM micrographs of grain boundary precipitation of AISI 304 stainless steel showing generation and
coarsening of precipitation along grain boundaries; (a) Oh, (b) 100, (c) 1,000h, (d) 5,000h, (¢) 10,000h.
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Fig. 4 SEM micrographs of delta ferrite along grain boundary of AISI 304 stainless steel showing the
decomposition of delta ferrite with aging time; (a) Oh, (b) 100h, (c) 1000h, (d) 5,000h, (e) 10,000h.
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Fig. 6 The EPMA elemental mapping of AISI 304
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100h, (c) 10,000h.
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Fig. 8 MFM micrographs at each long-term aging time showing magnetic domain; (a) Oh, (b) 5,000h, (c)

10,000h.
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Fig. 9 OM micrographs at each long-term aging time showing sensitization induced martensite(SIM) of AISI

304 stainless steel; (a) Oh, (b) 5,000h.
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