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In this study, corrosion fatigue test of SAPH45 steel was performed by the use of plane
bending fatigue tester in marine environment and investigated fracture surface growth
behavior of base metal and heat affected zone corrosion fatigue.

The main results obtained are as follows:

1) Fracture surface growth of heat affected zone (HAZ) is delayed more than that of base
matel (BM), and they tend to faster in seawater than in air.

2) Corrosion sensitivity to corrosion fatigue life of HAZ is more susceptible than that of
BM.

3) In the case of the corner crack by corrosion fatigue, the correlation between the
propagation rate of fracture surface area (dA/dN )and stress intensity factor range (AK)
for SAPH45 are applied to Paris rule as follows:

dA/AN=C(AK)™
where m is the slope of the correlation, and is about 6.60-6.95 in air and about 6.33-6.41 in
seawater respectively.
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Table 1. Chemical compositions and mechanical properties of used material.

(a) Chemical composition (wt %)

Material ] C Si Mn P S
SAPH 45 0. 146 0,07 1.08 0.016 0. 009
Welding Wire 0.120 0.039 2,57 0. 026 0.013
(b) Mechanical properties
Meterial Tensile strength Yield strength Elongatoin
(kgf / mm?*) (kgf / mm?) (%)
SAPH 45 54,6 38.4 23
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Fig. 1. Dimension of test specimen (mm).
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Fig. 2. Schematic diagram of test apparatus.
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Photo. 1. Beach marks of fracture surface(x3).

olofl o)l ATl FET Y FRUEME o
3 EAE SRV EEES HEE-AZ Y+
faZdo] Bixd Fig 33 - USRS =24
2] MBLEEFES Bolx ok, ZAE #3F)
RAERPEOl = #ibfe) FEol vebd wlxsta 744
o} arle FAYEE] et vlAekz 7pA e
2zl vlall o} 2 gEsRRE, o] AR
B wel EKiel Jehd v A=tz zlA g
2717} @3¢ olol Ve wlAnta zbA ] 27|
o wis HAHAl AR = Mmelct,

Surface crack, a .

]

Crack depth, bt

Thickness , t
7
7 ’
// "
Rl

Fig. 3. Corner crack growth of quarter elliptical.
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Fig. 4. Surface crack length vs number of stress
cycles in air and p =25Qcm.

e Holw v}, ez KRRkl w4
o] KE&EHRAC) a9 BEol 1A wlao, =R
Foll A e EERe] Kl @Bl kel
7ha eS| A e,

Fig. 5 Z§Eha kol HEHRERE
Nell thale] %S o @il o3 fktet &
el &7l bel HMEBENS JehH
7ol

SR Kexikepol A Bitrel s
o] @70l HIKRBEIS KEBRIAELE
e g Ao dA3 RBHERHS Holn
Ack, e KeKikrpolA fitel f@Eizlol o]
Bl 7Ha whend) iRl A AHEsE o)
B37) o] Fikel M EEEE oS R &
Aol gkal FAbslet,

Fig. 6& %% = gl o8 2 A zl@msd
ol oAl Biprel iEEms e e K
EERZE o] aoll H3F &FAol bl KEBES
vieRd Aol

olol ofalul AL} SRR o= Ho]
L AAg KEEREA 0] a2 mEol N3 &3
o] be] JE-X HiEH p=250.cmal KRk
oA B} Bl o ZA gikE 2
I EEAOlA BB &3 ol7 At
A BEE o, fokdelA Bibfel i



BEE AR S RSl

- O 8 in 25 Qs
12— @ M inair
A2 HAZ in 25 Qen
A : HAZ in air

Crack ¢ejih,  bisw)
=

- Oe.. A
@OQQ S’A%
@9

° 1 { IS S W I |
o s i2 16 20 24(x10%)

Nuaber of stress cycles, Nicycle)
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a) Base metal

Expe;imental constant
C m
Environment (Q.cm)
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b) Heat affected zone
Experimental constant
C m
Environment(ﬂ.cm)\
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in air [ 4. 44x10-7 | 6.95
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