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of Welded Joints in Steel

G. S. Kim, J. K. Lim, S. H. Chung

Key Words; Stress Ratio(-%#v]), Fatigue(-83 %9 =] 23}3)), Residual Stress(FH-33)
Sub-Critical HAZ( ek, PWHT(EAF 43 =)

Abstract

Post weld heat treatment(PWHT) is usually carried out to remove the residual stress and to improve
the microstructure and mechanical properties of welded joints. By the way, welding structure tran-
sformed owing to PWHT and reheating for repair loads the random cycles fatigue as offshore welding
structure of constant low cycle fatigue as pressure vessel, and then, pre-existing flaws or cracks
exist in a structural component and those cracks grow under cyclic loading.

Therefore, the effects of PWHT and stress ratio on fatigue crack growth behaviors were studied on
the three regions such as HAZ, sub-critical HAZ and deposit metal of welded joints in SM53B steel.

Fatigue crack growth behavior of as-weld depended on microstructure and fatigue crack growth rate
of HAZ was the lowest at each region, but after PWHT it was somewhat higher than that of as-
weld. In case of applying the stress (10 kg/mm?) during PWHT, fatigue crack growth resistance
tended to increase in the overall range of 4K.
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Table 1. Chemical compositions and mecha-
nical properties.

(a) Chemical compositions (wt %).

C Si Mn P S Sol-Al
0.16 0.46 1.44 0.02 0.005 0.29
(b) Mechanical properties.

Tensile strength Yield strength ’ Elongation
Chgs/mm?) Ckgr/mm?) (%)
57.2 | 42.2 | 27
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Fig.1. Welding plate configuration and extraction Fig.3. Schematic diagrams of heat treatment
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Table 2. Welding condition (Submerged arc welding).
Heat input fg;;};iittilfri Current Voltage Welding speed I Wire dia.
(K]/em) °0 A W) (em/min) I (mm)
28 | 200 ] 700 40 j 60 | 4.0
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Tabel 3. Experimentally determined coefficients for da/dN =C(JK)m

Parent ’ HAZ I Sub-critical HAZ | Weld metal
m cC | m C [ m c m c
R=-1 i 6.7 2.32x10°15 7.2 1.16 % 1016 ' 7.5 5.14x10-17 5.9 7.3x10"14
R= 0 2.5 4.46 x 10 3.0 1.02 x 1071 2.1 8.85x 10~ 3.2 8.48 x 10~11
R=0.3 * 2.06 4.46x10"8 2.78 6.86x10"1° 2.4 8.37 x 1077 2.25 7.33x107°
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