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要旨 : 

近年，活発化しつつある氷海域のエネルギー資源開発のための船や海洋構造用鋼材として

大入熱溶接に耐えうる低温用 YP 36 kgf/mm2 鋼(板厚 32 mm)を MACS 設備を用いて製造

し，その母材および溶接継手部特性を調査した。母材じん性は，1/2 t 部 C 方向の vTrs で

－100℃以下，C 方向の COD 試験の－60℃の限界 COD 値で，1.0 mm 以上，C 方向の ESSO

試験のKcaが 600 kgf/mm3/2を示す温度で－60℃と脆性破壊の発生およびき裂伝播停止特

性とも安全側にある。両者一層溶接や片側二層溶接継手部のじん性は，溶接各位置とも vE

－60で 7 kfg･m以上で，ボンド部の－60℃の限界COD値も 0.3 mm以上と良好であった。

また斜 y型拘束割れ試験の断面割れ阻止予熱温度は，0℃未満であった。 

  

Synopsis : 

Arctic use of the YP 36 kgf/mm2 class structural steel plate for high heat input welding 

was developed by using Multipurpose Accelerated Cooling System (called "MACS") 

which was established in April 1983 at Mizushima Works, Kawasaki Steel Corp. The 

characteristics of the steel (32 mm in thickness) are summarized as follows: (1) Fracture 

appearance transition temperature at middle thickness in the transverse direction was 

lower than －100℃, the COD value(δc) at －60℃ was higher than 1.0 mm, and the 

corresponding temperature to a crack arrest toughness (Kcs) of 600 kgf/mm3/2 was －

60℃. It can be concluded from the above that the material has sufficient properties for 

brittle crack initiation and crack arrest. (2) At a high heat input to the one side two 

pass/each side one pass welding joint. vE－60 was more than 7 kgf･m at any notch 

position and δc at －60℃ notched on the fusion line was 0.3 mm or more. (3) The 

preheating temperature for crack prevention was confirmed to be below 0℃ by the y-

groove, large scale fillet restraint weld cracking test. 
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