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Abstract

TMCP steel has been widely used to construct ships and offshore structures.
When it comes to ship and offshore structures, corrosion fatigue damages caused
by sea water and fatigue occurred by wave-induced forces usually go on occurring
simultaneously. So the fatigue life in corrosion environment is decreased markedly
in comparison with that in air. The fatigue crack in corrosion easily initiates on
welded joints of structure like as the fatigue crack in air. Therefore it is very
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important to study the fatigue properties of those of their welded joints as well as

steel plates.

In this study. rotary bending fatigue tests have been performed to investigate
fatigue crack initiation and behavior of fatigue crack growth on CO2 gas weld HAZ
of TMCP steel. The fatigue test used the specimens with various stress
concentration factors in air and 3% NaCl solution
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Table 1 Chemical composition and
Mechanical properties

B Thick

ase ¢ Chemical composition(%)
metal | (mm)
AH32 20 C Si Mn P S
TMCP 0.147 | 0.246 | 1.030 {0.020{0.004

Mechanical properties

YP.(MPa) | T.S.(MPa) | EL.(%)

395.9 532.1 20.0
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9] A4 Fig. 13 Zov, 100% CO: #5844
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Fig.1 Shape of welded joint

Table 2 Welding conditions

Weldi .
Base | Welding Current|Voltage| ¢ [Heat input
metal |wire Dia.| *> | ) | o0 | 0 | Gey/em
ire Dia.
(cm/min) J/em
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Unit : mm

K,=1.00, smooth speci.
K,=1.72,r=19,t=0.3
K=2.43,r=0.5, =0.5

R=72

Fig.2 Shape and dimension of specimen
and notch location
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Fig.3 Schematic configuration of corrosion
- fatigue test system
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Fig.4 S-N curves on HAZ of TMCP steel in
and 3% NaCl solution
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Table 3 Fatigue life rate in air and 3%

NaCl
S.(MPa) > ;l F. Nt/Nra (96)
K=1.00 24
260.3 K=1.72 61
K=2.43 77
K=1.00 36
300.7 Ki=1.72 76
K=2.43 89

Table 4 Regression analysis egquations
and correlation coefficients in
air and 3% NaCl

Regression analysis|Correlation

SCF. equation coefficient
f Sa=C(ND™ | 7|
100 | S.=151(Npo 0.981
Inair| 172 | S,=204(Npy*® 0.971
243 | S.=518(Np*=" 0.973
100 | S,=1320(Np)o** 0.958
I;aif 172 | S=2111N9°= | 0949

243 Sa=3593(Ny) *™ 0.952
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Fig.5 Behavior of fatigue crack growth in
3% NaCl solution
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Fig.6 Behavior of fatigue crack growth in
3% NaCl solution
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Fig.7 Behavior of fatigue crack on
smooth specimen in 3% NaCl
solution(K;=1.00,S,=144.8MPa)

Fig.8 Behavior of fatigue crack on
notch specimen in 3% NaCl
solution(K;=1.72.5.=144.8MPa)
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Fig.11 Stress concentration factor(Ky) vs.
constant(C. m)

Table 5 Correlation of experimental date
and estimated formula

Correlation
Test s. CF coefficient
environment K. L7
K:=1.00 0.919
In 3% NaCl _K:=1.72 0.910
K=2.43 0.927
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