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TPCP
New Extremely Low Carbon Bainitic High-strength Steel Bar Having Excellent

Machinability and Toughness Produced by TPCP Technology

(Hase, K.) (Hoshino, T.) (Amano, K.)

(thermo-mechanical precipitation control process)
SCMA435

250J/cm2
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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.

(c)JFE Steel Corporation, 2003
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New Extremely Low Carbon Bainitic High-strength Steel Bar
Having Excellent Machinability and Toughness
Produced by TPCP Technology
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Table 1 Chemical compositions of steels examined

(mass%)

Conventional low alloy steel (SCM435) 0.34 0.22 0.80 0.016 0.014 0.026 1.08 0.21 —




TPCP #4#i1- k BBl - B8N ARRORRE 3

‘,"‘ C
:

Py -
N F:




i p—— I4.,i-»,_, j__:_‘www-jtdm‘ R e 8 e HY e
’f—j
o

...

Table 3 Mechanical properties of the TPCP steel bar and the quench-tempered SCM435

P B T oK p—

Steel Position 0.2%PS (MPa} TS (MPa) YR (%) El (%) RA (%)
Surface* 730 840 87 26 74
TPCP steel 1/4D 708 818 87 25 72
/2D 689 813 85 22 66
Surface* 644 820 79 23 62
Quench-tempered SCM435 1/40 638 811 79 22 59
172D 636 807 79 20 52

*15 mm inside from surface
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