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要旨 : 
極低炭素ベイナイト組織と制御圧延による析出制御技術を組み合わせた新しい組織制御技

術(thermo-mechanical precipitation control process)により高強度・高靱性非調質棒鋼の開

発に成功した。従来技術では，太径棒鋼で SCM435 焼入れ焼もどし材と同等以上の強度と

靱性を達成することは困難であった。鋼成分を極低炭素化することにより，常温で

250J/cm2 以上の衝撃値を達成した。また，切削時の工具摩耗が抑制されるため，大幅に被

削性が向上した。極低炭素ベイナイト組織を母相中にナノオーダーで微細分散させた Cu 析

出物で強化することにより，ベイナイト型非調質鋼の問題点であった低降伏比の問題を解

消し，85％以上の高降伏比を達成した。 

 
Synopsis : 
A non-heat-treated high strength steel bar for machine structural use through a 
thermo-mechanical precipitation control process (hereafter, referred to as TPCP) has 
been developed. The newly developed TPCP is a technique for controlling the strength of 
the steel by precipitation hardening effected with the benefit of an extremely low carbon 
bainitic microstructure. The carbon content of the steel in decreased to below 
0.02mass% for realizing the proper microstructure, which improves both the notch 
toughness and machinability. In order to make the microstructure bainitic and to obtain 
effective precipitation hardening, some micro-alloying elements are added. The 
developed steel manufactured with these advanced techniques showed a higher impact 
value, higher yield strength and better machinability than those of the quenched and 
tempered SCM435 steel. The impact value of the steel is 250J/cm2 or more at room 
temperature. The problem of the reduction in yield ratio, inherent to non-heat-treated 
steel, was overcome by strengthening the extreme4 (t) 1 (e) -2 (a) -3 (te) -2 (d)  8n



was also achieved. 
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