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Development of Thermo-Mechanical Control Process (TMCP)
and High Performance Steel in JFE Steel
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Abstract:

Thermo-mechanical control process (TMCP) is one of microstructural control techniques, combining controlled
rolling and controlled cooling, to obtain excellent properties of steel plates, such as high strength, excellent toughness
and weldability. JFE Steel has continued efforts to develop TMCP technologies, ever since JFE Steel started operation
of the accelerated cooling equipment, OLAC® (On-Line Accelerated Cooling) , in the plate mill at West Japan Works
(Fukuyama) in 1980, which was the first industrial accelerated cooling system in the world. OLAC" has continued to
evolve to Super—OLAC® and Super—OLAC®-A, in 1998 and 2011. In 2004, HOP® (Heat-treatment On-line Process) was
also installed in the plate mill at Fukuyama. S#per-CR enabling quite unique cooling patterns during controlled rolling
has also installed at East Japan Works (Keihin) in 2009. This paper describes features of those leading facilities and

the recent development in TMCP with some examples of new products in JFE Steel.
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Fig.1 Layout of on-line accelerated cooling and heat-treatment
facilities of West Japan Works (Fukuyama)
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Fig.2 Layout of plate mill of East Japan Works (Keihin) and
new controlled rolling process by Super-CR
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Table 1 Chemical compositions of YP460 MPa class steel plate
Thickness Chemical composition (mass%)
Grade - - -
(mm)l ¢ Si Mn Nb Ti Others  Ceq
YP460| 60 1005 0.07 155 001 0.01 b NECE 039

*Ceq = C + Mn/6 + (Cr + Mo + V/5 + (Cu + Ni)/15

=2 &R YP460 MPa MR DM 1G]
Table 2 Mechanical Properties of YP460 MPa class steel plate

Grade YP (MPa) TS (MPa) El (%) vE-10 (J)
YP460 508 654 21 282
YP: Yield point TS: Tensile strength
El: Elongation vE: Absorbed energy
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Fig.3 Charpy impact properties of electrogas arc welding
(EGW) welded joint of YP460 MPa class steel plate
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Table 3 Lineup of thermo-mechanical control process (TMCP)
steel plate HBL" for building structure

Grade Thicf;‘;fls) (Jsa) (I\Lfa) YR (%) | vEo ()
HBL"325 | 40=/=100 | 325-445 | 490-610 | <80 | =27
HBL"355 | 40=/=100 | 355-475 | 520-640 | <80 | =27
ﬁgiigg? }giélég 385-505 | 550-670 | <80 | =70
HBL®440 | 19=/=100 | 440-540 | 590-740 | <80 | =70
HBL®630L | 12</= 40 | 630-750 | 780-930 | <85 | =70

YS: Yield strength
YR: Yield ratio

TS: Tensile strength
VE: Absorbed energy
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Fig.4 Schematic illustration of microstructure change by
HOP" for dual phase microstructural control
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Table 4 Available strength and thickness of steel plates for
offshore structures

YPG\C/I?:; Charpy te({)gp). (EJH%D (Ices)t Thickness (mm)
355 —40 -10 =101.6
20 —40 -10 =101.6

- 60 -40 = 764
500 —40 — =108
550 —40 — =108
620 —40 — =108
690 —40 — =180

YP: Yield point CTOD: Crack tip opening displacement
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