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Behavior of Stress Corrosion Cracking in Structural
Steel under Acid Fog Environment

Lim, Yong Ho - Kim, Min-Gun™

ABSTRACT

The tests of stress corrosion cracking in structural carbon steel were carried out under the conditions

of acid fog and general water. As the result of measurement SCC rupture time under acid fog was

observed to be much shorter than that of general water at the same stress level. Therefore, acid fog

drops the SCC strength in structural carbon steel due to strong corrosion. In the SCC process by

acid fog, crack initiation was caused by pit corrosion and local stress concentration, and distinctive

feature of crack growth shows branching since crack grows to the corrosion direction. Moreover,
corrosion products were observed by clevage corrosion on the crack. surfaces.
.M = S Abgsted, HTol Aol wEgte u
- = SOx, NOx, 7|€} 7|29 &R Fo] wrFe=
g dEHA, olHE trleEELL tr]Fd

HIT AYsE2 A8 #F FA L4, £, 3
E, W71 T EH7dA ZEF dules gy
AR #FAAA AlEEHE AEERY $£9Yo| g5
2 d7IA EE dgéo] wAEE=H ol2d 38
¢ Aol A FEdd 4L 7AAH F=E A
A71E B97t o, olue] AR uyg 87
gets F 2

BHA FE AL EW KEHEMER (Stress
Corrosion Cracking ; SCC), XKFKiMEzy
(Hydrogen Embrittlement Cracking ; HEC)¥} b
B3lFol 9§ KAl (Corrosion Fatigue ; CF)
ol oy, B4 FagAFe ese) o
2ol 4= EFsA ggsigo] gopb
3% 74 983 Aol RAuiAe HEH AFS
o] 2AA F&o] HHE SHFEAFIS
s 4 9g?

RN o)RolF AMol} FRELS FRI} 2
7] Wl AAHA FHAAN gukH TRE&F}

* Aot 7 A F e AL
o ZrAdieta 7 A FetH ag

A ssrurg] o oz Wsel Zasteu
N A4FHEY mBo] s BARAY ¢
gol Bom ¥ & ik
AAFEHEAE A 2
o, 1% AhZol maq-a%
2o gAd 3 olfe Aol &
e M s Fols opuael HrtuEe
2 2370 250 o8 AAWRE, et e
EAZ gol5A AT Az FAHES
£ F7] wFoloh

$AR RG] BF AT7 Bol HIHT
o, 44 Al BSvlel 2@ 7A T2
of e $ERNTFAY AFE obF Fol
glo.

e, & ArAds 2 AR -7
24 79 SMEC tstel &4 A @A B
AzAGIN SHRATFY NPE FBse], A4

S59E

%Y Pg

-

o ¥

el ETHE vhES RAEA) HHewm
g5 FuHE SCCY Bol# AS e
o,

- 291 -



2. AU

2.1 AN E
B AYPoHE JNATFEE &@2%9 SMEECE
Agatgon, 383 AHELE Table 13 Zow,

fs e i e

7 AH QAL Table 2 o YT

Table 1 Chemical composition (wt.%)
Material} C Si Mn P S
SM55C| 058 | 017 | 070 | 0.01 |0.0003
Table 2 Mechanical properties

Material Oy Ors ) Hv
SM55C | 468 828 12 312

oy © Yield Strength(MPa)
ors © Tensile Strength(MPa)
8 : Elongation(%)
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Fig. 1 Micro-hole notched specimen
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Fig. 2 Circumferencial V-notched specimen
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Direction of crack growth

Photo 2 Distinction of SCC rupture surface by
acid fog

Photo 3 Distinctions of boundary of SCC ruptu
re surface and tensile rupture surface

Stress=533MPa, Time=31Zhr

Photo 4 Boundary of SCC rupture surface and
tensile rupture surface under general

water conditions
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