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Introduction

The heterogeneous structure (the so-called bimodal structure) having dispersed micron-size grains (1-3 um) in a matrix of nanosize grains (<
300 nm) in pure Cu produced by multipass equal-channel angular pressing and annealing showed a significantly improved ductility while
maintaining its strength [1]. Ductility is significantly enhanced in the bimodal microstructure of hot-extruded plain carbon steel: the manufacture
of heterogeneous fine-grained microstructures such as a bimodal structure using a production process similar to that used for steel strips will
be an important step toward realizing advanced high-strength steel sheets for lightweight construction. Nonetheless, additional researches are
required because the mechanism on formation of the bimodal structure in the steel has not yet been clarified and mass production for steel
strips is difficult in this process [2]. The aim of this investigation is to establish a manufacturing process for formable high-strength steel strip
sheets with a bimodal microstructure by the heavy-reduction controlled rolling process.
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