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Abstract

The purpose of this study is to investigate the corrosion fatigue crack growth of PWHT
specimens(SS41, SM53B) which are the compact tension ones extracted from the muti-passed
weldment and weld block. The corrosion fatigue test was done at the cyclic stress frequency of 3Hz
in 3.5% NaCl solution.

The results are as follows.

1. Corrosion fatigue crack growth of as-weld was slower than that of base metal.

2. In the low AK region, the effect of corrosion environment on crack growth was obvious.

However, the corrosion effect decreased with the AK slowly.

3. The behaviour of fatigue and corrosion fatigue crack growth depended on the material, heat

treatment as well as experimental conditions.

4. Corrosion fatigue crack growth of PWHT specimens(SS41, SM53B) subjected to 1/4hr, was

increased compared with that of as-weld.

5. There was a tendency that the exponent value(m) obtained in 3.5% NaCl solution was

decreased in comparison with that in air, and the material constant(C) was increased for Paris
equation, da/dN =C((AK))", compared with that in air considerably.
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Table 1. Chemical composition and mechanical
properties
(a)Chemical composition,(wt%)

Sol
Al

SS541 0.19 | 0.06 | 0.64 {0.012]0.014| - -
SM53B [ 0.16 | 0.44 | 1.35 | 0.02 {0.003 |0.027 | 0.047

C!|{Si | Mn| P S | Nb

gezvt NEMoR S5 kol o Gl (b)Mechanical properties
A W ZHZ 9lgol dHAT Ye}, wGFA 4 .

. _ \(ield strength Tensile Elongation
TEEYCl N EH o BmEEE g Ay (kgf/mm?) | Strength %)
H7+E 3 ghow sl BV (kgf/mm?) °

7._]g Rl A= SS41 % SM53B ol sl % SS841 26.5 43.2 42.4
RS AAste Sk PWHTS 9% sk SM53B 38 4 267
Table 2. Welding condition

Heat input Pre-heating Current Voltage V‘;’;ggg Wire dia.

(KJ/cm) temp.(C) (A) V) (cm/min) (mm)

30 200 650 35 49 4.0
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Fig. 2. Schematic illustration of HAZs associated
with welding thermal cycles.
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Photo 2. Microstructures of various HAZs in midsect
ion for SS41 and SM53B weldment.
(a),(b)SS41 (c),(d)SM53B
(e),(f)SS41 (g),(h)SM53B
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Table 3. Hardness(Hmv) in HAZs
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Fig. 3. Compact tension specimen for fatigue test.
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PWHT 1/4hr PWHT 40hr
as-weld
1/2CT weld block 1/2CT weld block
Hardness value 250.6 217.3 223.6 195.5 198
Hardness value 294.3 254.4 258.1 225.1 239.9
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Fig. 4. Crack growth rate versus stress intensity
factor range for base metal and as-weld
(SS41) in 3.5% NaCl solution, including the
air data.
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Fig. 5. Crack growth rate versus stress intensity
factor range for base metal and as-weld
(SM53B) in 3.5% NaCl solution, including the

air data.
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Fig. 6. Crack growth rate versus stress intensity
factor range for PWHT specimens and as-
weld in 3.5% NaCl solution, including the air
data.
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Table 4. Experimentally determined coefficients for da/dN = C(AK)™
(a) ' SS41
PWHT(/4hr) PWHT (40hr)
As-Weld 1/2CT 1/2CT
Weld block Weld block
m, C m, C m, C
. 5.2, 6.1x10™ 1 3.5, 1.8x10°1
—11 ’ .39,
Air 31,9.1x10 4, 25%10-1 3.9, 2.6 10
. 3.7, 1.1x10-
- ~10 r e
Corrosion 2.9, 54X%10 34, 45% 1012
(b} SM53B
PWHT(1/4hr) PWHT(40hr)
As-weld 1/2CT 1/2CT
Weld block Weld block
m,C m,C m,C
. 3.7, 8.8x107'2 3.6, 1.2x10-"
—10 ' )
Air 29, 1.3x10 4, 22x10°0 3.6, 11x10°"
. 3.0, 2.0x10-1° 2.4, 6.0x10"1°
. 10 , 4,
Corrosion 2.8, 1.8x10 30, 16x10-1 28, 46%10-10
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