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(Fatigue Crack Propagation Characteristics in HAZ of A106 Gr B Steel Weldments)
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Abstract

With HAZ of Al06 Gr B steel weldment,
fatigue test in air, electrochemical polarization
test and corrosion fatigue test in 3.5wt.% NaCl
solution were performed changing load ratio.
Obtained results are as follows.
1) Ko, was independent of Kmax and load ratio in
fatigue crack growth.
2) In variation of load ratio, the scatter band of
crack growth curve was reduced by half
considering crack closure
3) In the result of electrochemical polarization
test,
when potential was
potential.
4) Fatigue crack growth rate in corrosive

increased abruptly

than

current density was

larger corrosion

environment was markly higher than the rate in
air because of corrosion characteristics of the
material and anodization of inner surface crack.
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Table 1. Chemical composition of A106 Gr B

+ | Ni+

AI6GrB | C |Ma|Si| P | s [N (1\:;01:::1
GTAW | WELD | 0.08 |0.96{0.33]0.011 | 0.006 | 0.08 [0.05|0.36
+ HAZ |0.09]0.86(0.21]0.009 | 0,004 | 0.10 {0.050.38
SMAW | B/M | 010 |0.86/0.21]|0.010 | 0.004 | 0.10 |0.06]0.39
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Table 2. Mechanical properties of A106 Gr B
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Fig. 2 Axial residual stress distribution on
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Table 3. Welding conditions and process
GTAW+SMAW
A Gi
106 Gr B GTAW SMAW
Gas (%) Ar 9999 Ar 9399
flow rate (€ /min) 15~20 15~20
Filler Class ER70S-G E7016
metal Dia.(mn) 20 3.2
C Type polarity DCSP AC/DCRP
Range(A) 80~140 110~180
Volts Range(V) 9~13 22~28
Travel speed{(ca/min) 6~9 3~7
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Fig. 1 FEM model for residual stress analysis
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Fig. 7 Comparison of crack opening point
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Fig. 9 Potentiodynamic polarization curve
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