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Development of New Steel Plate with High Crack-Arrestability
for Large-Heat-Input Welding and Low Temperature Services
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Abstract

In order to further improve the safety of structures in such low temperature services as LPG carriers, and
to enhance productivity in their construction, a new type of steel plate for low temperature services with
high crack-arrestability and sufficient fracture toughness for large heat input welding has been developed.
The newly developed steel plate possesses both excellent crack-arrestability against unstable brittle
fracture, and high fracture toughness in the joints welded with large heat input. A steel bearing titanium
and boron was selected in order to ensure fracture toughness in welded joints, and subsequently varrious
studies were carried out to improve the crack arrestability of the plate. It was found as a result, that the
random orientation of adjacent ferrite grains is as important as the refinement of the ferrite structure to
improve the crack arrestability of the plate. The new steel plate with high crack arrestability has been
realized by means of heavy-reduction-rolling immediately above the Ar, temperature. It satisfied all the
mechanical properties requirements for application to LPG carriers.
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