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要旨 : 
炭素含有量を約 0.02 mass％ 以下に低減した極低炭素鋼は，合金元素の適正添加により広
い冷却速度範囲でベイナイト主体組織となるため，従来の非調質高張力鋼では不可能であ

った厚肉鋼板の圧延ままでの製造が可能となる。また，極低炭素化により溶接熱影響部の

硬化，大入熱溶接熱影響部靭性の劣化なども解消される。この極低炭素ベイナイト鋼を利

用して，JIS SM570TMC 規格の強度・靭性を満足する板厚 38 mm および 75 mm 鋼板
を非調質で製造した。開発鋼は，アークストライク条件においてもビッカース硬度が 280 
を下回る卓越した耐溶接硬化性，および 20 kJ/mm までの優れた大入熱溶接 HAZ 靭性を
示した。 

 
Synopsis : 
An extremely-low carbon bainitic steel with about 0.02 mass% or less carbon content 
can be applied to the manufacture of high strength heavy gage steel plates because of 
the unique features such as a granular bainitic ferrite microstructure independent of 
cooling rate after plate rolling. Being free from martensite transformation due to the 
decrease in carbon minimizes the hardening of heat affected zone (HAZ) and the 
deterioration of HAZ toughness at an increase in the welding heat input. A design to 
control the microstrucure for extremely-low carbon bainite was applied to develop the 
new high strength steel plate which can be manufactured with no heat treatments. TS 
570 MPa grade steel plates of 38 and 75 mm thickness were produced and the 
weldability was evaluated. The maximum HAZ hardness value was under 280 in 
Vickers number even under an arc-strike condition. The HAZ toughness at a heat input 
of up to 20 kJ/mm showed high Charpy impact energy. 
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