


JFE TECHNICAL REPORT No. 18 (Mar. 2013) 67

High Strength Steel Plates with Excellent Toughness for Tanks and Penstocks Applying Thermo-Mechanical Control Process (TMCP)

A537, wide application as TMCP steels is expected in 
the future. The strength classes of these steels are 
SA-841 Gr. A Cl. 1 steel (TS of 480 MPa class; TS: Ten-
sile strength) and SA-841 Gr. B Cl. 2 steel (TS of 
550 MPa) (Table 1).

2.1.2 EN 10028-5

Thermo-mechanical control process-type steels are 
also registered in the EN standard as EN 10028-5, and it 
is possible to omit heat treatment of N type steel (EN 
10028-3) and Q-T type steel (EN 10025-6) (Table 1).

2.2 Omission of Heat Treatment  
by Application of TMCP

A comparison of TMCP and the conventional heat 
treatment process is shown in Fig. 1. Application of 
TMCP makes it possible to omit conventional heat treat-
ment processes such as N and Q-T. Under the EN stan-
dard, normalizing rolling (NR) is recognized as a pro-
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respectively. In all cases, joint strength satisfying the 
speciýed values of the base material under the ASME 
standard and the corresponding EN standards (P355ML2 
and P460M, P460ML2) and high welded joint toughness 
are obtained, and the steels display excellent welded 
joint performance.

4. Conclusion

Steel plates for tanks and penstocks manufactured 
using state-of-the-art TMCP technology provide excel-
lent weldability and base material/welded joint proper-
ties, while also reducing costs, shortening production 
lead time, and increasing supply capacity. Wide-ranging 

application of these steel plates as a substitute for con-
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