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Influence of Dissolved Oxygen on the Stress Corrosion Behavior
of 18Cr-8Ni Austenitic Stainless Steel

Ryohei TaANAKA, Kyupa NAGASAKI, and Tingkwei Hsu

Synopsis:

In order to study the behavior of oxygen dissolved in corrosives which has been reported to influence the
stress corrosion cracking of austenitic stainless steels, the specimens of the steel were stressed and exposed. to
429 MgCl, solution or 40% FeCl, solution under nitrogen or normal atmosphere, and the change in ductility
and hardness during corrosion, and fracture time were measured.

The results obtained are summarized as follows:

(1) In 429 MgCl, solution without dissolved oxygen, the stress corrosion cracking occurred both in case
of whole immersion specimen or half immersion specimen.

(2) 1Itwas concluded that the dissolved oxygen is necessary for pitting to occur in high temperature sodium
chloride solution, but, after the initial pit forms, the crack propargation may depend on hydrogen embrittle-
ment which is resulted from the phenomenon that low pH FeCl, is filled in the pit by electrochemical reaction.

(3) The stress corrosion mechanism seemed to be illustrated from the standpoint of crevice corrosion me—
chanism, and consequently it was concluded that not oxygen but hydrogen plays an important role in stress

corrosion cracking processes.

(Received June 14, 1969)
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Fig. 1. Stress-time curves for half immersion

18-8 stainless steel in 429;,; MgCly, solu-
tion at normal atmosphere and nitrogen
atmosphere.
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Fig. 2. Change in ductility and vickers hardness
of half immersion specimen’s various
portions in 429, MgCl; solution under
18:4 kg/mm? at normal atmosphere and
nitrogen atmosphere after 1-5hr stress
corrosion.
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Photo. 1. Out-view of half immersion 18-8 steel
specimen in 429, MgCl; solution with

10 kg/mm? stress after 100 hr stress
corrosion at normal atmosphere.
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Fig. 3. Stress-time curves for half immersion and whole
immersion specimens in 429;MgCl; solution
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Fig. 5. Stress-time curves for 18-8 stainless steel
in 429,MgCl; solution under normal
atmosphere and in 409%FeCl, solution
under nitrogen atmosphere.
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Photo. 3. Surface and cross sectional views of cracking
on 18-8 stainless steel in 429, MgCl, solution
with 18-4 kg/mm? stress at normal atmosphere.
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Fig. 6. Variation of time to fracture with con-
centration of FeCl, solution and MgCl,
solution under 30 kg/mm? stress.
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ductility of the 18-8 stainless steel.
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FEMED B 5%, £ Dfth NaCGl @ & 5 7c chiiE DL is
JETET VI Y DFRMCE2TE sy  BHIETE S &4
LERE®L, BRI VB IBEy PARRTERLES,
S RBDOEIENEC &I TS 2 3BT 51 E A > Tw
VDT, By FOREBREIZLNE LDOWRE®DL H
B. ORIV THRIEHASIT 70°C o> NaCl 53z ep
EEFTDALE Y MCXBHXT v L AHOILERKE B
HPEIICERNCTHRETL, 7/ — FERONERIIAE S
LYy PAKOES, pPH & HICEBMICETL, Eh
IR —0°25V (SCE) 1, pH 13§9 30min TIF
EAEO S ETELT D LHE L T 53D,
BlEDZ &b €y FEEBLU THEGNICENSETS
D BB AN UTO X kb LB BREIN
B Y Cl- A X IRE LIEHFEERIRE OMEER T
K2T, HB T U oWl HIEIK ek T A BIRE B 18 ARk i
SNy M3FEAT 538D, 257 L AMWO X S 1 FE
DI TER OGS, Bo - RERE CREE IS S
COEMBELZT 500, BERFEESATHEEy b
DHCETLETD. 20X LTHERITIE Y FHIC
EEIEE &N, ERENCEEREEINSZ 1T, ¥
v hO ESZW B BROSACL2TH SIS T
LW, vy PARBIBEEBTEML, AOREE
DIEFET B L FIRFIC, & O S I DR & DFR
ROV EEC L % &, BEE B OB Cl- 4 % o
WHEBLEN S X 5Kl 5. D% b FeClp 254 ik X ump
AT 5720, BREEBISKPEEINS. AL RSk T
DEHBIIG (Y PRICHEYET %) & H - dHy—e-
T, ZORGEREER T, By & Unuie H5E~ T
DI DI, Yy MERD BT OREBK G OH+
e~ >O0OH- THaIEBELZLN, Yy MNEAEDLH
HIFRCEML CWARATHRRCEGE 7T, —7F,
vy MEEISIBILDOIREBRAETE T pPHAEL LS
DT, oy MEHHREECERASINSEEHBTIT HY e
—+H, 7 5EWMREHELL, ARET 5 Ehseih~o
IKERESNEEBHEZEA L, BSNRENEEsng
FRT 5. blaHCEEPBHRLE Y "RRET5EC

DRSS 2MEYs (11 kg/mm?) BE1EH O I
PrbLbLTRETHEH, v MHBEREL THLEHIT
LETCORMIIENOKREIRHFETH DT 056D
LOEZHETHENXS.
BEOEFITOWTIX 0l ppm DL LM BEDOBE
BRRD I 7% & ICHIBEEINA Fk§ 532 2 &
5, ®5WIEMAOMEDEZRDOEE LM T S
b Lhicv. Fig.l OEFRFEAK S TOWM SR LRK
TN 5 Z &, ¥k XUFig. 2 0BERMAFTO
HALER LD BehnlsDd, HL5NAFORDTHD
B LI LA L, 0 iCfelic s vwokEDRd &
BHFBEFZEOBRITVFRRIZEI S E LTS, pH 2K01CiT
WIEFRDCLY, IKERAEBEBRTH L Z Tl ET b
<, BA—EREBICEIVTIE pH 2BV 7o BN
JCOERBIZAEHEIL, BRBRIKICLD. T4
b LEEFRRICIIKERE TN S TR WEBIREE » 14
REEDLRER, ERMICERILENRICPIMESI NS Z
&7)§$,*§é<:h,5. UnLic £ LINCOLN® [T X 5EFED%
AL IO TENFEGLERINDIFTEDL, HEVIIZD
RAAER DRI X B RWERCOIMECHEE T 5 & 4%
ZbhBh, ¥y bOREREMSEREOIRERERIC
X 5 LOFEDL, Fig. 1~2 OO X 510,18
TBECIPEEIILALALREWT L2 5, &R
TORTTRICIEAER L /- HY OB IEHETHE T &
BT 3.

4. & T U

DAlEDEREERYS BT, 42%# & 5 MgCly &
TOGNERENICE VT, LEEERR, Foanmst
BEfbd, KERILAIENEEEHhOBE P CTEER
WEIRRIZL T D EXHER SN, iR
EIKIEHE D% &  BINFE ARSI S 2 TR BiRE I
EHET 52, FAELENOEBICEL CRIBHRBREC
BRI  BBUKEDGLERAEE L EEE R L Tw
2bDTHD LEFHOTOLNS.

7, ZOBMBREYHERESRE LS HBERENEE
IO CLEREFH T COEHRP L BHINS. Li
LEELORELLIDOENBEREENOEBIIN LD
FUVRHERL L D5HDTHRL, ERFELHFL L7
SN L T 523, KR & L CEERD 2 BEREIR
ZRLL CTwvwiny. 4413 meniscus ¥y FANO pH,
BREE, BiiohoZb, BRERMOERL SR
HYeTZER & 0 B SN iE e S WiEETH S &
SiIcBbns.
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1. fEkib® GREL) KARBR

18—8 =25 o L A MO KERILAMRIRR AN X2 T
W R ?

2. JGEREGREUIERT M=
WOKREMEOHE, WMAICKFESBE SN TNL T

L9 % < OWE TRDLN TV S, KEROEE, ML
AAR T LB O K & ST S s D>

3. AEMSKE IR BT =

& g AR VT s BRI D R D 1 v 2>
A3 P R GE R S T e h e ?

4. AARERE B RARNE

Z D ERTIIARF O & BT E i ?

5. fERemait REMK

7egrh, He ODWIhTdh * = 2 B ADFFTHIIVAFE
T BDIE A = A HADIC HY A 4 LRI 5700
DD ?

(E&]

1. EIE®H BT 140~200°C TORENC X2 THE(L
BT DR EEAKEIKRFE & LTI T 2700 &%
2 TwD GRKELMITOWTIER 4 Z88).

2. JEib U 7cskh oo sk E VKSR E ik ¢ 17780
Fohs, FORERIC OV THERTIRY CTRHMSE~ T D>
LEM LIV, Tk B ZADHIE L UGFITIC oW T
DaRkEN 5 DO KRB MREE TS S OUWR & iz THIV
72. DarkeN 51 Xivid 80°C HZEIBIAIC X D 7KEH
B OEIE 90% 25 OKSRESIE T T S B L Eh
T DO TRFEFHE & AT bis D7

3. B S ISER OFBERE I EAEERETH D,
Xl kR L CEROE S oW TIATIRD 25
iz

4 FERSHE I X B IKEWILH & 42% MgCle ##ih T
DIGH @iﬁ*‘/ia) %II?}'r’IjﬁiﬁE’:)ﬂ:o\,\( X il A i
v, (11D EfEcolEf/ 3% — oo & b —
L, 7 OB BT £ £ OMER ) & ERA D/
SE o EFY R T D, FoiE L Z Dlalfioy
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