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要旨 : 
熱間圧延工場では，熱，水，衝撃という悪条件下において設備信頼性の維持と向上を図る

ことが重要課題である。特に圧延プロセスにおける材料噛み込みおよび尻抜け時の非定常

圧延領域で発生する衝撃負荷はバッチ式の圧延機では避けれないため，その発生メカニズ

ムの解明と定量評価は設備の設計と管理上非常に重要である。本稿では，非定常圧延時に

ロールが材料から受ける水平方向力を力学的アプローチにより定式化し，ロール挙動のメ

カニズムの解明とロールとハウジングの衝突により発生する衝撃力の定量化を行った。こ

の衝撃力を増幅する要因として，機械的隙間の存在が大きく影響することも力学モデルか

ら定量的に示された。また，隙間の管理を厳格に行うことにより衝撃力が効果的に低減さ

れることを示した。これらの知見に基づき，水平方向ロール拘束精度向上のための設備改

善を実施した結果，稼働安定に寄与した。 

 
Synopsis : 
In hot rolling process, it is a very important subject to improve and maintain the 
reliability of equipment under severe conditions arising from heat, water and impacts. 
Especially, the impact load, which appears at unsteady rolling of the leading and tailing 
ends of a strip, is an inevitable factor. So it is particularly important to analyze the 
mechanism of the impact load and estimate the impact load quantitatively, for the 
design and maintenance of equipment. In this paper, a formulation of the horizontal 
force to a roll, which is given by material at unsteady rolling, has been carried out by 
using a mechanical approach. Moreover, by using this formula, the mechanism of the 
roll movement has been made clear, and the impact load, which is produced by collision 
between roll chock and housing, has been quantified. In this analysis, it was proved 
quantitatively by using the mechanical model that a mechanical gap was one of the 
most effective causes of the amplification of this impact load. Furthermore, it was also 
shown that controlling the mechanical gap decreased the influence of the impact load. 
Based on the results of the analysis, improvement of the roll restrictive accuracy of the 
horizontal direction has been achieved and this improvement has contributed to the 
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operational stabilization. 
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