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Abstract

The corrosion fatigue test were carried out to evaluate the fatigue characteristics of

accelerated cooled (ACC) TMCP high tensile strength steels and weld joint with high heat

input by one side one run submerged are welding.

In this paper, the fatigue crack growth behaviors were investigated with the center

crack tension specimen of base metal and heat affected zone n substitute sea water and

air, respectively

Main results obtained are summarized as follows!

1.

D

The fatigue crack growth rates in sea water faster than those in air environment for
the different heat input values. crack growth rate of base metal is very fast and effect
of heat input 1s not remarkable.

In HAZ (82k]/cm, 116kJ/cm), the crack branching phenomena were observed in

both alr and sea water environment,

3. In SEM  observation, the corrosion effect on base metal was larger than that on HAZ
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Table 1 Chemical composition of TMCP HT50

(Wt%6)
P sl aml Pl oslaaal Tl ceg
01410329 | 1214 [0.022/0004] 0,027 0.010\ 0357

Ceq=C+Si/24-Mn/6+Ni/40+Cr/5+ Mo/4+V/14(%)

Table 2 Mechanical properties

Yield strength;Tensile strength Elongation! Hv
(MPa) (MPa) (%) | (30kgy
363 560 24 1454
Table 3 Welding condition
Thickness | Current(A) | Voltage(v) } Speed(cm/m) Heat
. ’ i Input(kJ/cm)
0 | 90 % | 1 116
6 [ oo | x| 0» 8
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HAZ HaZ

LWeld metal

Fig. 1 Center notched specimen(CCT) and notch
position for fatigue test
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Fig. 2 Schematic diagram for one side one run
SAW process
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Table 4 Chemical composition of substitute sea

water
Compound Concentration, g/liter ‘
NaCl 24.53
MgCl. 5.20
Na:S0; 409
CaClz 1.16
KCl 0.695
NaHCO» 0.201
KBr 0.101
HaBOs 0.027
SrCle 0.025
NaF 0.003
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Fig. 3 Corrosion fatigue test equipment
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Fig. 7 Behavior of corrosion fatigue crack
growth for base metal and heat affected
zone of TMCP steel, including in air
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(c) (d)

(e) ()

Fig. 8 Micrograph of {a) weld metal (b} fusion line (¢) fusion line+3mm (d) fusion line+Smm (e) fusion

line+8mm (f) base metal



(b) Notch tip+3mm in B.M.
(4K=354.71MPa Vm)
N

TMCPBS5 1S5.8kV

(d} Notch tip+3mm in HAZ(116kJ/cm)
(AK=354.71MPa Vm)

(e) Notch tip HAZ(82k]/cm) (f) Notch tip+*3mm in HAZ(82k]J/cm)
(AK=354.71MPa Ym)

Fig. 9 SEM of notch tip and notch tip+3mm in air



(b) Notch tip+3mm in B.M.
( AK=354.71MPa ym)
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(d) Notch tip+3mm in HAZ(116k]/cm)
(AK=-354.71MPaVm)

MCP12 15.8kYV X1.86K 16.7»

(e) Notch tip HAZ(82k]/cm) (f) Notch tip+3mm in HAZ(82k]J/cm)
(4K=35471MPa Vm)

Fig. 10 SEM of notch tip and notch tip+3mm in ssw
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