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Synopsis : 

Basic and applied investigations have been  performed to develop high strength full 

steels with superior notch toughness at the weld bond with a large heat-input. A new 

steel, so-called "BD" or "bond ductile" steel with a 50kg/mm2 tensile strength and 

microalloyed with rare earth metals and bo ron, shows as excellent notch toughness 

even at the weld bond with a heat-input of  527kJ/cm. For example, the weld bond in BD 

steel shows as absorbed energy higher than 10kg•m at 0 �¥  and a fracture appearance 

transition temperature lower than 0 �¥  in V-notched Charpy impa ct test in any case of 

electrogas, one-side submerged arc, and elec troslag welding. Electrogas welding joints 

in BD steel also show good performances in brittle fracture tests such as the deep notch 

fracture test and the large scale ESSO test. Toughness improvement at the weld bonds 

in BD steel is attributed to the acceleration effect of boron nitrides on the nucleation of 

fine ferrite grains inside prior austenite gr ains. Rare earth metals form very fine 

oxysulfide inclusions and provide easy nuc leation sites for such boron nitrides. 
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