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Recent Activities in Research of Shapes, Bars, and Wire Rods
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Synopsis :

The main research issues of H-shapes, bars and wire rods steels based on the market
needs are a new TMCP for H-shapes, an advanced TMCP and micro alloying for bars, a
fatigue control of bearing steel, a metallurgy of carbon steels, and strengthening of bars.
These researches have enabled the development of many useful H-shapes and bar and
wire steels. The outcome of the development includes 80 mm thick heavy gauge
H-shapes, new non-heat-treated high strength bars produced by the newly developed
TPCP (thermo mechanical precipitation control process), a new bearing steel at a low
production cost, graphitized steel, which has an excellent machinability and cold

forgeability.
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The main research issues of H-shapes, bars and wire rods steels based on the market needs are a new TMCP for H-
shapes, an advanced TMCP and micro alloying for bars, a fatigue control of bearing steel, a metallurgy of carbon steels,
and strengthening of bars. These researches have enabled the development of many useful H-shapes and bar and wire
steels. The outcome of the development includes 80 mm thick heavy gauge H-shapes, new non-heat-treated high strength
bars produced by the newly developed TPCP (thermo mechanical precipitation control process), a new bearing steel at a
low production cost, graphitized steel, which has an excellent machinability and cold forgeability.
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Fig. 1 Market needs, research issues and developed H-shapes, bar and wire rod products for the last ten years
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Fig. 2 Schematic illustration of newly developed TMCP for H-
shapes
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Fig. 3 Weibull distributions of contact fatigue lives of KUJ7 and
SUT2, Maximum Herzian contact stress: 5230 MPa,
Testing temperature: 180°C
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Fig. 4 Relation between cooling ratc and hardness of

conventional and newly developed ultra low carbon
bainitic sieels

Table 1 Mechanical properties of TPCP and quench-tempered
SCM435 steels of 170 mm in diameter

Steel [ Y5 (MPwy TS (MPa) El (%) ub+20 (i/em)
TPCP 717 847 25 320
SCM435—QT* ) 605 788 22 146

*Quenching: 870°C x 1 h — oil-guenching, Tempering: 600°C % 1 h
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Fig. 5 Relation between tool life in turning test and limil upset
ratio in cold forging test
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