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Abstract

It was known that the fracture incidences of offshore structure were mostly originated from the
surface defects. Especially, in the case of the welded structures, since the welded region has some
defects and incomplete beads which are apt to behave like the surface cracks, it has been
necessary to evaluate the environmental effects on crack growth at HAZ for the design criterion
of the offshore structures. Therefore, this study was conducted to investigate the surface crack
growth behaviour at multi-pass HAZ for SWS41 steel under free corrosion and cathodic protec-
tion(—0.9V vs Ag/Agcl) conditions. The results are summarized as follows; (1) Crack growth
rate of the as weld in air was faster than that of the parent and PWHT specimens over all 4K
range. (2) In free corrosion test, surface crack growth rate of the as welded was decreased in
comparison with that of the parents. (3) In fatigue test under cathodic protection, cathodic
electric potential(—0.9V vs Ag/Agcl) for the SWS41 steel parent was effective, while for the as
welded ineffective. (4) There was a tendency that the exponent(m) of the Paris’ equation was
decreased in order of microhardness magnititude in air and under cathodic protection conditions
and vise versa in free corrosion. (5) Fracture surface has dimples and ductile striations in air test,
but transgi’anular cracks and brittle striations under cathodic protection test.
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Table 1 Chemical composition and mechanical
properties for SWS41 steel
(a) Chemical composition (wt%)

C Si Mn P S
0.19 0.06 0.64 0.012 0.014
(b) Mechanical properties

Yield strength |Tensile strength| Elongation
(MPa) (MPa) (%)
260 423 42.4

Table 2 Welding condition

Heat | Preheat- | Current | Voltage | Welding | Wire

input ing speed | diameter

tempera-| (A) (V) |(cm/min)| (mm)
(KJ/em) | ture
(0

30 200 700 35 49 4.0
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Fig. 1 Welding plate configuration and specimen
dimensions for fatigue test
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Table 3 Micro vickers hardness value of HAZ

Parent (1/4hr PWHT|10hr PWHT | As welded

162 178 168 185
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Table 4 Constant and exponent values of Paris’
equation for SWS41 steel in air and
synthetic sea water

Condition | Environment A m
As welded Air 1.94%107° | 2.0
1/4hr PWHT Air 5.12x107*} 2.3
10hr PWHT Air 1.95X107" | 2.4
Parent Air 8.43x107'*{ 3.0
As welded Synthetic se |1.1 X107° | 2.22
17ane PWHT| 2 720 [Lg2x10- | 2.2
10hr PWHT " 3x107° | 2.0
Parent " 9.28x107° | 1.93
As welded Cathodic |2-24%X107" | 1.70
1/4hr PWHT (P_'r(;’f;\c,tis;‘ 1.23%x10°¢ | 1.74
10hr PWHT | A8/A2CD 1 09x 10 | 1.76
Parent " 4.85%107% | 1.83
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