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Abstract

A hot-rolled steel sheet and a cold-rolled steel sheet have been newly developed which have both
workability and high strength consisting together, by making the metallographic structure a ferrite single
phase and in addition by practically applying copper phase decomposition by means of temperature control.
These sheets constitute characteristic features of having copper added more than 1 mass % in extra-low-
carbon base steel, of hot-rolled steel sheet having workability equal to or higher than that of SAPH440 and
its strength after working and short-time heat treatment being increased by about 200N/mm? and of
cold-rolled steel sheet having an extremely high F-value, 1.90, which is of 590N/mm? class steel sheet. The
strength of the steel can be changed widely by varying heat treatment condition. In our study, observation
of copper precipitation phase in the sheet was carried out by using the high resolution analytical electron
microscope and the atom-probe field ion microscope. When the steel indicated the maximum strength, the
precipitation of almost pure copper with 3nm in size was observed in its metallograghic structure.
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Copper added 0.0038 0.01 0.25 0.013 0.003 0.049 0.050 0.0005 1.26 0.44
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Copper added 507 610 24.4 1.90 Copper added 2.28
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