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ABSTRACT

Austenite stainless steel was produced by arc welding with current 6504, voltage 50V and welding
speed 10cm/min. It was post-welded and then heat treated at 1,050C for 120min. And then it was
immersed in water or in air. The microstructural changes, ferrite contents, mechanical properties, and
stress corrosion cracking(SCC) were investigated. The SCC was studied in 42wt% boiling MgCl»(1407C)
under the constant stress using SCC elongation curve. The results showed that;

1. The as-welded spedimen seemed to increase é—ferrite content largely, and revealed continuous
network of lathy and vermicular type. The post-welded heat treatment changed the morphologies of
ferrite from continuous type to island type.

2. The as-welded, air and water quenched specimens had the -ferrite content 9.7%, 3.2% and
2.1% respectively. We also showed that é-ferrite was Cr-rich and Ni-poor by EPMA.

3. The time of failure on the SCC was measured and it was used for corrosion elongation curve.
The condition of SCC was investigated under 35kgf/mr load and the results were as follows:

ts(min) [ elongation(mm) tw(min) | elongation(ms)
base metal 340 0.154 water quenching 80 0.024
as—welded 210 0.034 air cooling 360 0.172

4. The intergranullar cracking by stress corrosion was most distinct in weld metal while the
transgranular cracking occurred in the air cooled specimen.



1.M 2

2ol E ARl A7 WAdo] 431
2% EUE, 4 87]. 438 FUE Fo B
A3 AHg-E 1 gleH, e §H3 A4F 7
ZEl| o] o|&3tx AUot. §3] 2HAe 27 I
AE 52 I A= FAA 29971004 AHeE
AT 845 38 FAFEE doy7] AL EH
< 7R3 Jen TEE] Bég 7S AAE &4
2 B8 A3 A9&do] LR & o6&
AAgo] a7

S FAAE g FEB PP =M e U-
bend stress corrosion test, C-ring stress
corrosion test, Bent-beam stress corrosion test,
AAAY AEE. 9% A& A¥S AP, 39
qete o] &3 AP Fol Aoy o= WA &
g o g sla, ol AIZRIE A
FRoz & A dA e dF3}17] oYt 1
2t HZ ol&H1 e FA AN F 4 (corrosion
elongation curve)& o] &% 2HEAAIH L Hy
o718t A A3t mrE AAl-&(elongation)2 4]
ZHeeg JEelo] vlA] creepFA T FARE A&
3 Brlol o] &-3t= Wgolt}. o] FideA AlZtel
tsle] AAgo] AP Aoz dojurlr x|t HF
o 2 Holg e Al 829 o £HEA
s i

E dFdde A5 304208 272 B3
& F 1.050ColA &3 sl YztEmd me
L7l FHslE 2ARL, F24]A4 F4 (corrosion
elongation curve)& ©]83ld FAz]d & &8
FAFE B4E A7He N FHAZARE AA
Bhe Hlol 2 5Ao] it

2. AEuy

£ Aol AHEE AlRAEE AlRF W
2H|Ae] 2 ZFHE AHE-SIAH.

MEEREEt 0%, 1% 1996/85

Table 1ollA= & Yol AHSE AlHS] A E
< Jeln, 8PP arc £He2 AF
650A, gt 50Vola 8H& = 10cw/mino 2 3
A A= T 12mE o] &3l 7] 13 83 F
sl 5] 9J3le] 180T ol3tz W F 23
43S AA3

£ A7 A A¥IE 71E SRR
e o] 851 Y& cantilever typed Th: HEA|
A Azt 4L 1Y F UEE a, ¥
2] cell2 pyrex glassZ Ajz}tslgon, AlHe 49
FollA Hajo] JFHo g dojd 5 ULES 3] 9
3l rodu} gripe SiZ insulating st B
A3tF oA AARL diagaugeE o] 83l 23
FA L, FEAE ZFE 5 USE Eo||E B3
3tdck. 43 gt AU FH (corrosion
elongation curve)& ZHJ3le], ¥4 sl o
A& ARl dig 2 el d4E sEAz
o] A¥A AAE Yehlle A7 & &3 -2
Ui oz 33l

2] B9718t0A A gl el A 852 ¥-5tE
o elongation& AJ3tel| w2} Fig. 13} Lol A 7l9]
FHo2 FEE F Jon, o] F4& 2 creepell
A Jehde 343 {4 R. Nishimura, K
Kudo®-2d)] o]dpd, #1992 elongation rate’}
Fadta g F52 FH(stress dominated
region) &2 4F85E 78I Z7)q vepte @
422 o] 9YelA elongation AF& 3l I
o)&sta E9rlde 7o Aoz WY crack
3 holeo] A= ke A g AEIE &
& drt.

A29 92 F2ol AujAQA FH (corrosion
dominated region) 2. ZAM ¥4 ol& T ze] 7+
a3le] ol Frtsle A T, ol
elongationg A|Ztd) wle} H@A o2 Zylele A
2 Jehfu], o] g9j|A] steady-state elongation
rate(ie) & ¥ & U2m. B2 crack® holeo] %
AEr}. o] g9l A elongation £97]o A ¢



86/304 2 2% S F4e] AAeld] e g7

Z3}3 crack tipell M AL Y AA L
Ao iyt TERYEEGG X J). F FENH
o oz} Lol 43 dFH A go] FrIeL).
o] 44 & YR Addd NE F=7](inducton
period) &} 3t}

A39YL elongationd] W& Z7}2 crack &
holec] =& Faolr 87} o] Byxom
g3t 3243 9 FAhanst ey 30
&o] AlFEE gHolnt. o] JH9 L $YF-AFLE A
¥7|3kel g} gt

Table 1 Chemical compostion of material (wt%)

STS304) C { Si | S {Mn| P | Ni | Cr| Mo

(wt%) | 0.04 | 0.57 10.007| 1.16 | 0.02 | 8.44 |20.32] 0.15

Fig. 13} 22 elongation curve22-€] A8} &
HENTFE ATE oldldte W 8¢ A 9
parameterg 2& + Uvt. F, AM2G QoA
steady-state elongation rate(i-ss), #]2% < dA
A3FH 22 HolAZHt.,), BEol] o)2E A)ZHEL) S

€ 7 Atk Jeu sikto] dojux) @& A
elongation curvedllA] #|399-& Jeh}x] goma
A T 22 5 Uk 71N GRS E (L)
Aro HFoEAH)T 2ol FHd 2 -85}
Al g8Er}.

o, T = constant

elongation /m

Al dAeld ot g dFdsr]
448F 1,050TeA 1208 B 44 F MY, 3
FYsld AR 4 AW viaPc} ANgs
10m! HNOs;+20m! HC1+10m! glycerolo] ¥4 %
BEnA ez duzxxg AP, SEM
(Scanning Electron Microscope)® EPMAE o] &
dto] e 23 2 JEEHE QT =@
ferrite scope& o83t} GAejol] wt& &322 3
2ol E Hslag it

2522 42wt% boiling MgCl, $-4]94(1407)
& AHEBl ARl AEEa, e
PEZAE PAQ) 30kel/me~ A0kg/mmS 7}5le] 218
ot SHFHAY A AlEL AvpA| 2 Al
EAAL7 Y] 98 2P a, AP A
TEE FHIAE F33h= 10%sec7tA] Algglct
3388+ steady-state dlongationo] Eile
AlZte g P31, SEMOZ HAENE 3l A}
FHE AU

3. al8gn W nE
3.1 9lMi==| (Microstructure)

Fig. 2& &334 drzAolt). (a)e @4
3R] e fHzA oz H¥AQ dendritez L
Yz glu, S4A vigdena s masct

fracture
x

-——— }——-- -

tertiory —-:
!
{

time /7 sec

tsg 1y

Fig. 1 Schematic representation of the corrosion elongation curve
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Fig. 2 Microstructures of weldment specimen
(a)as-welded (b)air cooled (c)water cooled
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Fig. 3 SEM structure and EPMA analysis of as-welded specimen
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Table 3 Mechanical proterties of specimens
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Base Metal 64 37
As-Welded 58 25
Air Cooled 60 23
Water Quenched 60 34
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