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Steel Products for Construction, Industrial Machinery and Plant
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Abstract:

O In the field of construction and industrial machinery, the use of extremely high strength steel is promoted in view of the

needs for reducing weights. JFE Steel has been developing and manufacturing steel plates, steel bars and welding materials

having properties suitable specifically for the above-mentioned fields. In the field of power generation plant, materials

applicable to highly efficient power generation is required. High Cr alloy steel pipes having improved high-temperature

strength and resistance to oxidation have been developing and manufacturing for the heat recovery steam generator. With

high appreciation in the market, the production amounts of these products have been increasing. In this paper, the product

design and the properties are discussed.
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Table 1 Specifications of JFE-HITEN780LE

Lx

Thickness YS TS VE —40 Ceq
(mm) (MPa) (MPa) J) (mass%)
6 19 | _ _ =0.40
= - =4
o132 685 780-930 0 =043

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

Table 2 Typical Chemical composition of JFE-HITEN780LE

(mass%)
C Si Mn P S Others CeqL
0.15 | 0.38 | 1.18 | 0.012 | 0.002 [Nb,V, Ti, etc.| 0.39

— O — Conventional steel
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Fig.1 Mechanical properties of JFE-HITEN780LE
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Table 3 Bending test results of JFE-HITEN780LE (Bending

radius: 1.5t)

- - - X
T}?I(T:]kga)ss Spec1m?rr1nillz)e, rxw Direction | Result
. L Good

X

128 (Full thickness)x38 C Good
(Full thickness) X200 C Good
. L Good
320 (Full thickness)x38 C Good
(Full thickness) X200 C Good
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Table 4 Specifications of JFE-EH360LE and 500LE

. L
Grade Thickness HBW Ceq

(mm) (10/3 000) (mass%)

6 -19 =0.40
JFE-EH360LE 361-440

19.1-32 =043

6 -19 =0.55
JFE-EH500LE TN 477-556 —0.5%

Charpy absorbed energy value is guaranteed at —40°C
*Ceg=C+Mn/6+(Cu+Ni)/15+(Cr+Mo+V)/5
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Table 5 Typical chemical composition of JFE-EH360LE and
EH500LE

mass%)

Grade C Si Others Ceq™"

EH360LE
EHS00LE

0.15
0.26

0.41
0.31

1.20
1.33

0.013
0.010

0.002
0.002

Nb,V,Ti,etc.
Nb,V,Ti,etc.

0.39
0.53
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Fig.2 Brinell hardness test results and Charpy impact test

results of JFE-EH360LE and EH500LE
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Table 6 Permissible variation

Tolerance of outside diameter (mm)
ASME 450 Super hot
OD Tolerance OD Tolerance
=508 +0.25
+0.4
=101.6 =76.8 +0.30
—0.8
=101.6 +0.40
Tolerance of wall thickness
OD Wall thickness SA450 Super hot
(mm) (mm) (%) (%)
=24 0/+40 0/+35
=3.8 0/+35 0/+28
=101.6 =46 0/+33 0/+24
4.6< 0/+28 0/+22

ASMEA450 : Standard specification for general requirements for carbon,
ferritic alloy, and austenitic alloy steel tubes

Super hot : Hot-finished seamless tube with narrow dimensional
tolerance

Production (1 000 t)
[=)}
I

i

1998 1999

2000 2001 2002

Year

Fig.3 Supply trend of modified 9Cr steel pipe
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Table 7 Chemical composition of T23

(mass%)
C Mn P S Si Cr Mo \% Nb w B N Al
0.04- 0.10- Max. Max. Max. 1.90- 0.20- 0.20- 0.02- 1.45- 5- Max. Max.
0.10 0.60 0.030 0.010 0.50 2.60 0.30 0.30 0.08 1.74 60 ppm | 0.030 0.030
0 47 0 JFEO O No.2020030 1100
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Table 8 Tensile properties

T23 T22
YS TS YS TS

(MPa) (MPa) (MPa) (MPa)

Spec.(RT)| =400 =510 =205 =415
RT 505 613 286 495
400°C 434 558 280 498
550°C 403 455 249 395
600°C 354 401 199 298
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Table 9 Chemical composition of NH48MV

(mass%)
C Si Mn P S Cr \%

0.46- 0.10- 1.30- 0.020-
0.50 0.30 1.60 0.050

=0.020 Added Added

JFEO DO No.20 20030 1100 0

Table 10 Mechanical properties of NH48MV (¢ 60-190 mm)

YS TS El Hardness Impact energy
(MPa) | (MPa) | (%) (HB) (J/em®)

610- 930- 16- 270- 40-

670 990 22 284 64
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290 —
280 —
270 —
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Hardness (HB)
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Distance from center in cross section (mm)

Fig.4 Hardness distribution in 190 mm¢ bar
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Fig.5 Result of tool life test in cutting
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Table 13 Low spatter welding wires

Table 11 Examples of chemical composition of bainitic JIS 73312 Shielding gas Strength Brand name
microalloyed steels (st YGW-11 CO: 490MPa | KC-50DH
> YGW-18 CO2 540 MPa KC-55G
Steel C Si Mn P S Cr Ti v YGW-15 Ar-20%CO2 490 MPa KM-50SH
TBHS00 | 0.18 | 0.29 | 1.78 | 0.016 | 0.025 | 0.59 | Added | Added YGW-17 Ar-20%CO0: 420 MPa KM-508
TBH900 | 0.25 | 0.20 | 1.89 | 0.016 | 0.058 | 0.59 | Added | Added
100%CO2
300A, 33V, 40 cm/min
Table 12 Examples of mechanical properties of bainitic _
microalloyed steels 4 _Spatter diameter (mm)_
Hard- Charpy c) I:' .
. YS TS | El | RA impact E 3t L] o
Steel Size Ness, | value, vExo E) . 01
(MPa) | (MPa) | (%) | (%) | HB | (/em?) g 48% '
TBH800 @ 60 mm| 566 820 21 51 247 78 g 2
[}
TBH900 @ 60 mm| 683 930 18 | 49 | 287 64 ;J
g1 42% /2%
- 56%
0 _- 10% — 22%
300 " TQF700 (a) Non-pulse (b) Pulse (625Hz)
---O-- S45CQT . .
— —A— — S45C ordinarily rolled Fig.7 Spatter generation in non-pulse and pulse COz arc
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Fig.6 Example of hardness distribution in @ 85 mm bars
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