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Reserch and development of ultrafine grained steels and its practical application

S5 SR

Shiro TORIZUKA

Synopsis: A submicron ferrite structure can be formed by single pass warm deformation of ferrite phase when the strain

exceeds approximately 3. Based on this fact, multi-pass caliber rolling in warm temperature range has been

developed to obtain 18mm x 18mm x 20m bar steels with 0.7um ultrafine ferrite grain structure (UFG). We have

found that UFG steels have superior mechanical properties, especially, the reduction in area - tensile strength

balance, which is far better than the conventional ferrite+pearlite steels and even superior to martensitic and bainitic

steels. Further, commercially applicable production process which consists of continuous warm rolling technology

has been developed to produce steel wires with ultrafine or nanostructured structures. Several application examples

produced by these nanostructured steels such as small screws and shafts are explained. The advantage of

nanostructured steels are not only in strength but also in formability. The applications take advantages of these

unique features of nanostructured steels properly and they are at the stage of mass production.

Key words: ultrafine grain; warm rolling; high strength; reduction in area; formability; screw; steel wire; continuous rollung; CO2 reduction
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