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An Investigation For Anti-Stress Corrosion Cracking of SUS 304
Stainless Steel In MgCl, Boiling Solution

Uh Joh Lim* and Young Sik Kim**

ABSTRACT

The anti-stress corrosion cracking method by current density of cathodic protection was
studied for the stress corrosion cracking of SUS304 austenitic stainless steel in th environment of
42% MgCl, boiling solution,

The correlation between the critical current density for antistress corrosion cracking and
the initial crack intensity factor was inspected in the base metal and the welding heat affected
zomne,

Main results obtained are as follows:

1. The critical initial crack intensity factor KIiSCC can be controlled by the current density
of cathodic protection.

2. The correlation between the critical current density of cathodic protection for anti-stress
corrosion cracking i (uA/cm?) and the initial crack intensity factor Ky (kg. mm'3/2) is
illustrated by the following formulas.

In base metal ; i=0.0689 K; — 0.238

In heat affected zone ; i=0.0724 Kp; — 4.8353
3. In condition of additional below the critical current density of cathodic protection for anti-

stress corrosion cracking, the stress corrosion cracking is appeared to be inter-granual fracture.

i
[1d

1. & &l A #9 (Stress Corrosion Cracking : LA'F SCC

o 2 ofAE) HME 2 FA v HEse dt
29 AHIvo]ER vl A HWE FIFEY #E o] Bw 5| 1 glophre

. e e B BRBiClA S SCC R4 (RREBEE
o g2 oforel & 2 ol BBIE ook Bl olo] WE EgHql o




S8 304

dolall A~ #Ffe] vle MgCl &8 ol 4] 2)

12 R R M R R B A

A cf el gy slofel & slofrf

Mafbdy WAk BED pell el oo meiviolr g A

dielal e §ikel SCcC Mg 8ol aEt iy
dtobad ghovh o (ZEERE 1o el wlel 4 el
.ot BNy, MUY el HIvest faH
BLPCHL B <l ey S wsbgo] fIY ik
of alss MRl SCCol gk gt 409l
ol F-2f A x| gbcpere

flsel 2@ Awvtolu g AwHglall A i £
fiol sk mladigat e &R g -

4] (IHE 4 2 SCC el ol 9o !m
WA= el ol el elal obit Hige] glrpe

PTHEED el A, el ofondlg B»*’.“fgiow
of .o zHvbe B f AElolAl A WF el SO
BEERE S RIE T Mhniel <) HEgske] Jn o wl e

Akl ek £ Yol ol Al £

<1
4

_1 -

)
ol s ul Q=)
] ol T = 0T

O S uhsl ) olepe

ARl AT diEel A frd R ANRE o
Fo2 e sdvbol e g selgldl A Mk S w)E of 5}
vhadlge Gl 412] SCC & o shr] 913
hew Emipia b ’fh‘-ﬁs'.uii!s;ﬂu‘f‘if A Al kol (i
IEfol ob& RA HaEREIL S ﬁﬂ)]o}oﬂw

w3 o] @ikfe] S Rol glofdel SCC A
BoSId INW pif iR e 8 “T’—"l By 4y
Phafe 2 lfr g b oh Al Eggebel o}

WEERE X WA

2.1 ABsmrt H REBH

AR difiE REH Y FA 3mmel (i
o SUS304 29 AHvfel B8 ~ulglall A 3
TARTE) S BN TS Table 1ol 2olv)

Table .1 Chemical compositions and mechanical properties of used material

Chemical Compositions (%)
Material _
C Mn Si P S Ni Cr
SUS 304 0.05 0.83 .59 0.027 0.015 8.42 18. h6
Mechanical properties -
Temperature 0.2% proof stress Tensile srength Flongation

(kg /mm?; (kg /mm?) gl = 25mm (%)

R. T 25.0 60. 1) 60. 0

43 C 14. 0 44. 7 71.0
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Fig.1 Dimension of test specimen
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Fig. 2 Schematic diagram of test apparatus
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Fig. 4 Current density of cathodic protection Vs.
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