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Abstract

The effects of PWHT (post weld heat treatment) and stress simulating the residual stress during
PWHT in weld HAZ of low and high strength steels on corrosion factigue crack growth were evalu-
ated.

The obtaind results are summarized as follows.

1. Fatigue crack growth rate of HAZ in air and 3.5% NaCl solution was slower than that of

parent due to the singularity in weld HAZ.

2. In the case of HT-80, 3.5% NaCl soulution acts to accelerate the crack growth for all specim-
ens, and the sensitivity of as-weld to corrosion environment was the greatest among other PWHT
specimens.

3. Corrosion fatigue crack growth of parent, as-weld and PWHT specimens for $541 as well as
SM53B was retarded in comparison with the fatigue crack growth in air.

4. There was a tendency that crack growth of PWHT specimens subjected 10kgf/mm? was faster
than that of PWHT specimens without stress during PWHT.

5. The retardation phenomenon of crack growth in corrosion environment is attributed to the crack

branching, decreased 4K due to the corrosion products and muli-cracks
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Table 1. Chemical compositions and mechanical properties
(a) Chemical compositions (wt. %)

| ¢ | s Mo | p | s | W | sol al
Ss41 0.19 0.06 0.64 0.012 0.014 — —
SM53B 0.16 0.46 1. 44 0.02 0.05 — 0.29

| ¢ | si| | » | s , ca | i | or | Mo | v |
HT80 ( O.IOG(I 0. 25]1' 0.83' o0 00  0d o 0.46; 0.431[ 0. 04; 0.018

(b) Mechanical properties

’ Yield strength (kgf/mm?) 'Tensile strength(kgf/mmZ)J Elongation (%)
SS 41 26.5 { 43. 2 ‘ 42,4
SM 53 B 42.2 J 57.2 27
\

HT 80 77.6 l 84.5 ] 24
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Fig. 1. Welding plate configuration and extraction
of specimen

Table 2. Welding condition

Preheat- Current

Heat ling Voltage |Welding | Wire

speed diameter
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EJfempure | (ay | () | min) | Q)
30 ‘ 200 l 450 l 33

30 \ 4.0
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Fig. 2. Specimen dimensions and notch position
for fatigue test
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Photo. 1. Crack growth behaviour for as-weld in
corrosion environment.
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Fig. 8. Behaviour of corrosion fatigue crack gro-
wth for as-welds and PWHT specimens of
HT-80, including the air data
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Fig. 9. Crack length versus a number of cycles
for as-welds and PWHT specimens in 3.5%
NaCl solution including the air data
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