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Change in Fracture Toughness within Heat-Affected Zone
of SA-Welded 9% Ni Steel
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Abstract

As one step for the safety performance of LNG storage tank, the change in fracture toughness within
the X-grooved weld heat-affected zone (HAZ) of newly developed 9% Ni steel, which was submerged
arc (SA)-welded, was investigated. Both crack initiation fracture toughness and crack arrest fracture
toughness were evaluated by the crack tip opening displacement (CTOD) tests and compact crack arrest
(CCA) tests. As the evaluated region approached the fusion line, each test result showed different
tendency, that is, crack initiation toughness decreased while crack arrest toughness increased. The
results were discussed through the observation of the microstructural change.
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Table 1 Chemical compositions and basic mechanical properties of used mate ‘ial

Chemical Compositions (wt%) Mechanical Properties at F.T. (dt 77K)
C Si Mn P S Ni YS (MPa) | TS (MPa) | EL (% vE (J)
0.066 0.24 0.65 0.005 0.005 9.28 640 (910) | 710 (1140) | 36 (34 | 290 (210)
Table 2 Welding conditions used in this study
Filler Metal . Current Voltage Speed Heat input
Welding method Polarit .
& Type Size Y A) V) (em/min) | (Kicm)
SAW (flat) Inconel 240 DCEP 320~360 25~28 25~53 avg. 23
R — 60°
15mm
22 mm '
2mm
90° 5mm
2mm

Fig. 2 Schematic view of X-groove preparation
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Fig. 3 Schematic illustration of CTOD test setup
and specimen geometry
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Fig. 5 Schematic views showing (a) geometry of
specimen and (b) standard arrangement for
the CCA test used in this study
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