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要旨 : 
Ｘ65～Ｘ80 級高級ラインパイプ用制御圧延材の機械的諸性質に及ぼす Nb，Ｖ量の影響を

調べるため，これらの成分を変えた実験用鋼塊を溶製し，制御圧延を施した。これらの鋼

板を用いて，母材特性，平板継手の溶接部の靭性および溶接熱サイクル再現装置による熱

影響部の靭性について，応力除去焼鈍後の変化も含めて系統的に実験を行った。含 Nb 鋼で

の Nb やＶの増量は破面遷移温度を損わずに強度をあげる。また Ar3 変態点低下成分であ

る Mn や Cu は Nb，Ｖの炭・窒化物の析出硬化作用を助長し，母材の強度をいっそう増す。

Nb の増量は母材の粒径を細かくし，溶接熱影響部の細粒域を拡大するが，0.06％以上の

Nb は溶接熱影響部の粗粒域および溶接金属の靭性を著しく劣化させる。この脆化度は同量

のＶに比べて大きく，また応力除去焼鈍後さらに顕著となる。 

 
Synopsis : 
Effects of Nb and V contents on the tensile and Charpy impact properties of high quality 
line pipe have been investigated laboratory-malted and controlled-rolled plates, their 
simulated HAZ(weld Heat-Affected Zone), and their submerged-arc welded joints. Effect 
of stress-relieving on those properties has also been studied except for the case of 
simulated HAZ. An increase in Nb and/or V in Nb-bearing steel raises strength without 
deteriorating impact transition temperature. Addition of Cu or Mn which lowers Ar3 
temperature of steel accelerates precipitation hardening of niobium or vanadium 
nitrides and carbides, thereby improving strength of Nb-bearing steel. Higher Nb 
makes qrain size of controlled-rolled plate finer and expands fine-grained region of HAZ, 
but more than 0.06%Nb deteriorates toughness of coarse-grained region of HAZ and 
weld metal. The deterioration in this case is larger then that in the case of the same V 
content, and turns more noticeable after stress-relieving. 
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