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要旨 : 
シャルピー衝撃試験の破面遷移温度が 2100｡C 以下であり，NRL 落重試験の TNDT が 
285｡C 以下という非常に高靭性で亀裂伝播に対して十分な抵抗性が要求される板厚 75 
mm，YP420MPa 級の氷海域仕様の海洋構造物用厚鋼板を，低 C-低 Si-Cu-Nb-1.1％Ni 系
の成分系で MACS プロセス (multipurpose accelerated cooling system) 適用により開発
した。開発鋼の母材および K 開先，入熱 5.0 kJ/mm のサブマージアーク溶接継手部特性
を調査した結果，母材および溶接継手部の破壊靭性は HAZ 靭性と同様に非常に優れてい
ることが確認できた。母材靭性は T 方向の 1/2 t 部のシャルピー衝撃試験の破面遷移温度
で 295｡C，NRL 落重 TNDT は表面部および 1/2 t 部で 2120｡C，290｡C である。一方，
溶接継手部の CTOD 値は 260｡C において CGHAZ 部で 0.38 mm 以上，SCHAZ 部で 
1.20 mm 以上，WM 部も 0.52 mm 以上であり，240｡C においては，上記のすべての部
位において 1.60 mm 以上の値が得られた。 

 
Synopsis : 
A 75 mm thick YP420MPa class steel plate has been developed for arctic offshore 
structures where required are high toughness and crack arrestability such as 50％ 
fracture appearance transition temperature (FATT) lower than 2100 ｡C and the 
temperature of nill ductile transition (NRL TNDT) lower than 285｡C, respectively. The 
steel plate was designed of low C-low Si-Cu-Nb and 1.1 mass％Ni addition type and 
manufactured by MACS (multipurpose accelerated cooling system). The excellent 
fracture toughness of the base metal and the welded joints were verified by 
fundamental testing as well as HAZ toughness evaluation for the 5.0 kJ/mm K-bevel 
submerged arc welded joints formed with straight fusion line. The featured values are, 
as follows: As for the base metal, the 50％FATT was 295｡C and the NRL TNDTs were 
2120｡C and 290｡C at the surface and mid-thickness positions, respectively. As for the 
welded joints, the minimum CTOD values for the essential portions in the weldments 
measured at 260｡C were 0.38 mm, 1.20 mm, 0.52 mm for the coarse grained (CG) HAZ, 
the sub-critical(SC) HAZ, and the weld metal, respectively. All the values at 240｡C for 
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those portions exceeded 1.60 mm. 
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