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A Study on Corrosion Fatigue Characteristics Based on Welding
Methods of Structural Steel

Keyoung-Dong Park*, Hyoung-Ju Ryu”

ABSTRACT

The security of stability for fractures of all sorts of parts and structure has become a first subject these days.
We have need to organize fatigue characteristics of weldment because fatigue break out suddenly without a
change of shape. In this study, we execute the fatigue test according to different of the welding method at the
same materials. It was investigated about a fatigue limit according to welding methods of SMAW, FCAW and
SAW at normal temperature and a frequency of 10Hz. The important results of the experimental study on
fatigue characteristics of weldment are as follows: The fatigue limit of welding methods became low in the

order of SMAW, FCAW, SAW.

Key Words :
(W23 %), Fatigue Life(®] 251)

l- A-I —

2% REol} PEE FRPWOD SHUL B
of AHgEI Uk T} e FRHOE VAL
o 7bg, WA WEe] SHRE WY FHo] B
W, SAF Amel 7S] A TEEe o
A9ele] H3 Yok EF, AFPt g, T
289 A% v2d) 9% AAMaE AH £4 9
Q&AL 2 & Ak 58 FxA0 9o
AE Wz 2 R4} 1 AR FEE AP

B 71AE -
AAA : RAUER oL A LA RE T
E-mail : galmaegi05@nate.com

Fatigue Characteristics(¥ Z5-4), Welding Methods(£&- ), Weldment(£7 %), Fatigue Limit

FH 7ol 2y Mz Ade el ws
g A9l $uskA gx v} AA] dojupng 2
Aol fele] HE Aol WrkdY wipel 33 W
ARG SRR Ago] WAT FEo| wob
A 434 B QelA A TR AR A
3 ek ole R B 4% 2719, 2
4 ¥, WRAF, AR, GGFT AQY ¥
49 Goh 5 BAG okFAA, QoA HHS AY
3 Q) Wil agw oed FAZ AE &4
Bo R0z s wzol d FYHe BE B
& ol

e Agsatr] g8 SRl Be 2 g2y
Ao AN gRTe) FANAASH W25YS

58 -



AT F=H7AZEEE A A5A, A%

Bkstas Ak E=E 2
239z A% FHAm
A7 AAT BT

st

etal fr A EHE

7] 8 A};

AE

-t

oo
N
X

1 H

2 Ao AMRH AZEe 728 FoZ AL
273JIS G 3456) 0.2 A Bl 3etA ARy 7
A AL Table 1, 22k eV E 22 A}
o] 40°7} =5 AFHE 71F3ate] 1GAA (e R 7]
)R RS AAstdeH, AldHs 7hEete A
ol =-8%(Shielded Metal Arc Welding : SMAW)Z}
ZY2~F-8H(Flux Cored Arc Welding : FCAW) %
B R =0l =3-8F(Submerged Arc Welding : SAW)
< AABAI 72 el e &A1Y 51EHA
R} 71AH J2L Table 3, 49 YeRAAT g
3 7 SHE SEAIFEE 817] As A1EHY] 3
A

F7 X+E Fig. 101 JERY AT

2 4
o %

N

™

Table 1 Chemical composition of the base metal

Material C Si Mn P S

JIS G 3456 | 0.15 | 0.19 | 0.65 | 0.016 | 0.005

Table 2 Mechanical properties of the base metal

Material Tensile Yield Elongation
strength(MPa) |strength(MPa) (%)
JIS G 3456 443 309 29

Table 3 Chemical composition of filler metal(wt,%0)

Material Cc Si Mn P S

SMAW 0.07 0.53 0.98 0.014 | 0.010
FCAW | 0.040 | 129 0.49 | 0.010 | 0.009
SAW 0.07 1.45 04 0.013 | 0.012

Table 4 Mechanical properties of filler metal

Material Tensile Yield Elongation
strength(MPa) | strength(MPa) (%)
SMAW 558 490 32
FCAW 582 548 28
SAW 540 440 31
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Fig. 1 Dimension of specimen (unit:mm)
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Fig. 2 Result of Rockwell hardness test
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Fig. 3 Fatigue test results of Base Metal and SMAW

Stress amplitnde (MPa)

Fig. 3904 o o)A #17} dojux] &= gRse
7P 2] 7ol 1520k0] 1, SMAW-EH 9] 7ol

= 148IhE 2R FzZEgo] & 27% AT =4 U
E‘rb}i Vs & F7F Ak FCAWEH ] F$-olle
Fig. 4ol 49} Zo] W Z23=7} 14812 SMAWS-H 1}

e WRHEE YU SAWER )
Fig. 5141 <} 7L°] 14502 BA) ol B3l oF 4.6%9] %
& WzrYe Byt Ae8 AELL S
HE v & 73‘?‘ (s} =

e UeEhfle

Bel=

JIS G 3456
| 10Hz 25°C

150

Strezz amplitude (MPa)

= Base Metal
50 4 FCAW

10 10° 10 10

Number of cycle fracture N,

Fig. 4 Fatigue test results of Base Metal and FCAW
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Fig. 5 Fatigue test results of Base Metal and SAW

b Ao vs)A SMAWS FCAWSH & e
HE2FEE YA SAWZE 7P we dEde
S eI Fig. 62 ZF &5 HE A8-82 3 3
259 WAE vag Ao2A ¥ e =
F=o] o7t A e A Fe AE & F
Atk oo} e A %X‘j*l 44 %‘% v} %E f‘é
ol X A ge] gt ¢
= §& ATelA Aest E ?&E}.

- 60 -



D S AT RS A AlbA, A3s

250

200

&
=
T

100 -

Stress amplitude (MPa)

S0 + SAW
o 10 10 w0
Mumber of eycle fracture NI

Fg. 6 Fatigue test results of according to welding methods

33 27 ol o2 24l
R e A s AE el tﬁi‘r%— ot
71 98l 27) o2 gRMeR Ad A

FeCls, 3.5% NaClol|A4] 180 7F 2] 271 & w2438

< Fgsta, 2 AHES Fig. 7~12¢] =AEHATH

250

i s G 3486
7 10Hz  25°C

=

=

=
T

wm
=
T

=1
=

Stress armp litnde (MPa)

50 -

1
10 10° 10° 107
Number of cycle fracture N,

Fig. 7 Fatigue test results of SMAW
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Fig. 10 Fatigue test results of Base Metal
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Fig. 12 Fatigue test results according to NaCl
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