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要旨 : 
成形性に優れた，容器用の軟質および硬質極薄鋼板（めっき原板）を高能率な連続焼鈍プ

ロセスで製造する方法を開発した。T1 から T2 グレードの軟質材は，極低炭素鋼を適用す
ることで急熱，急冷の連続焼鈍プロセスでも成形性に優れた鋼板を製造できることを，ま

た T2.5 から T3 のやや硬質な鋼板は，同じく極低炭素鋼に固溶強化元素である Mn を微
量添加することで同様に製造できることを明確にした。本開発鋼板は深絞り成形性，伸び

フランジ特性に優れ，これにより素材の薄肉化に寄与できるものと期待される。T5 以上の
硬質材は N を添加することで安定的に製造することができる。添加した N は固溶硬化お
よび歪み時効硬化現象により缶体強度の増加に有効に寄与し，素材の薄肉化が可能となる。

円筒成形時のフルーティング（折れ模様）の発生は製缶プロセスの加工履歴条件を有効に

活用することで回避できる。 

 
Synopsis : 
A method which uses a highly efficient continuous annealing process for manufacturing 
hard- or soft-tempered ultra-thin steel sheets (tin mill black plates), having excellent 
formability, for cans, has been developed. It has become clear that soft-tempered black 
plates of T1 to T2 grades, having excellent formability, can be manufactured by the use 
of an ultra-low carbon steel, even with a rapid heating-and-cooling continuous 
annealing process, whereas, a rather harder T2.5 to T3 grade black plates are similarly 
manufactured by adding a small amount of a solid-solution strengthening element, Mn, 
to the same ultra-low carbon steel. These newly developed black plates are superior in 
deep-drawing formability, elongation and flanging property and are expected to 
contribute to the lessening or material sheet thickness. Stable production of hard 
tempered black plates of T5 or greater grade can be conducted by adding N. The added 
N, by its solid-solution hardening and strain-aging hardening phenomena, effectively 
contributes to the increase of can-body strength and this enables the reduction of 
material plate thickness. Fluting (bending pattern), occurring during cylinder-shape 
forming, has been found to be avoided by effectively using the history of the working 
conditions of canmaking process. 
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