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Abstract

Driven by the global shift toward a decarbonized society, demand for Liquefied Natural Gas (LNG) as an
alternative fuel is surging, making 9% Ni steel a critical material for storage tanks. Given the projected need for
production of a large number of fuel tanks, enhancing welding productivity is becoming a matter of urgency.
This study investigates the challenges of improving Heat-Affected Zone (HAZ) toughness when applying electro
slag welding to vertical joints in marine fuel tanks. Our research demonstrates that optimizing the base metal,
specifically by adding Mo and reducing Si, is an effective means of improving toughness. These findings offer a
path toward the commercialization of 9% Ni steel that maintains exceptional strength and HAZ toughness even

under high-heat input conditions.
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Table 1 Chemical composition of conventional 9% Ni steel

Chemical composition (wt.%)
C Si Mn P S Ni
0.05 0.22 0.67 0.002 0.001 9.16
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Fig.1 Toughness of welded joints in conventional 9% Ni steel
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Fig.4 Amount of MA constituent in HAZ
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Fig.7 Effect of Si addition on toughness and
MA fraction (simulated ICHAZ)
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Table 2 Example of chemical composition of prototype steel

Chemical composition (wt.%)

C Si Mn P S Ni Mo

0.05 0.05 0.65 0.002 0.001 9.26 add.
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Table 3 Mechanical properties of prototype steel plate

Tensile property Charpy impact property
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Fig.8 Toughness of ESW welded joint in prototype steel
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