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The Influence of Marine Environmental Factor on the Corrosion Fatigue
Crack Growth Behaviour of SS41 Steel( 1)
(About growth behaviour of surface crack length and crack depth)
Won—Yeong Kim - Jong—Moon Lim - Uh—Joh Lim
Dept. of marine Eng. Korea Maritime University
Dept. of Automobile Pohang College

Dept. of Mechanical Eng. National Fisheries University of Pusan

Corrosion fatigue test was performed by the use of plane bending fatigue tester in marine
environments having various specific resistance from 25ficm to 5000Q22cm in order to investigate
the effects of marine environmental factor on the corrosion fatigue crack growth behaviour of
5541 steel,

The main results obtained are as follows;

1. Corrosion sensitivity of initial stage crack and corrosion fatigue life in the marine environment
is about 1.17-2.20. Corrosion sensitivity of initial stage crack is more susceptible than that
of corrosion fatigue life with decreasing the specific resistance.

2. The behaviour of corner crack propagation shows that crack depth is growing faster than surface
crack at initial stage crack, but the surface crack propagates faster than crack depth as the
crack grows.

3. The faster surface crack growth than crack depth was more pronounced in natural sea water
than that in air.

4. The characteristics of corner crack growth rate shows that surface crack growth rate (da/dN)
is increasing with the surface crack growth, while, the crack depth growth rate (db/dN) is

decreasing.

1. B

£

EHE ERFHRS HEAH2 AL @F o
ol 7hal Felo] kB WME W ol 9% K
Fof o) el web 7hE HENE, e Y AL el g wol e 4 ek



146 gh=r 54 3 8] 4]

A19W  A333 1990

w8 gl W EEEEd A EATE L Sle
gehm el gl M EALE L e MM 2Eln
7 BEREY SO EEERRTY EEET
s BafERol deojviz, ol &S] WE
-2 EE (48, SmormE, oH, B8, Bk &
ol &, Wik, R, #% WHEW W KES K
3l ak, M2 &Esa v EMEERA
SEEEme BA BMENS HEibfEHd o
& a2 oA s+ EERWBHARELSE GFHE
sl lek B

olof o] iEFBE o REAS MERKEKE
olgt MEAMIEA B R LBHEEM e AE
WhiEel S Wb sl 8l

aela ol E £ ZBHEEMC] ol AHEHs
Mk e WMe 4 RES 9Es e Aol FiL
£ vladol BhikEe ZHo4 Fod oulE ZA
Hep?

olel g MEfhIE Lol Heted 19174 Haighol 213
e EEE Pl REMES Worng ) MG
b A LTk Ao dEld et 0, 2
L% AR BERER S FA o % sho] REARRIESS
M EgEd B SR HEIT g5t fho
v, igiRIERE ol A SS414K o) MehIESBBR KE
goll o] A& EEREEETY B A e S
& ghel A 9dA gdep Y

S, FLRE EEEE SSAIH-S EEH ol
A A e ek A8 ek o] #ie fiRRE
sHBoR S48 HAamd T Y BEESS
2 oldte] —AYHEMOEEEY, WA W BEREY S
of = iHMEZF b

abeb 4] & RS Kkigke KNS Bt
A7l mERRIE Rl A SS4lgRel Fuind MK
REES sle) A EMM S HEeIE SRR R RE
S B, @xstdct

o] EEpe) RER L gFREhelA IR
o Mpol wE eSO ©3 GMUKEHRHE
REH Q) ol o BBEAERH I LS F
73 1% MRS o Tebal, MEARK

4.5.6.7)

y

BEY KRB BRI v A= BEI W
gel MEHNTE TWIozd WHF7 A=
HE L B EEE R A LS5 SSHLEH el B
BIE A4 EIE] ol EEERITERE A Feisly A
geh.

2. ABA % MBHE

2-1 BEH

* Ehrol AH£E HEMET —wEER RILE
H(SS4DE 2 LBy my #e S Table
13} 2ok

Table 1. Chemical compositions and mechanical
properties of used material

Chemical C Si Mn P S
composition [ )
(Wi %) | 0115 | 020 | 059 | 0015 | 0.01

Tensile Yleld { Elongation
. strength strength
Mecham.cal (ke /72?) (kgf, m?) (%)
properties C
‘ 42.4 25.8 32
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Fig. 2 Schematic diagram of test apparatus
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Fig. 4 Surface crack length vs number of stress
cycles in air and various specific resistance
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