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Development of New Weathering Steel for High Salinity Environment
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Abstract:

The new high performance weathering steel was developed with less nickel content than conventional Ni added
weathering steel to be applicable in the region of large amount of airborne salt. It was verified that the developed steel
had almost same corrosion resistance as conventional Ni added weathering steel (JFE-ACL-Typel, 1.5Ni-0.3Mo
bearing steel). The mechanical properties of a base material were satisfied the specification of conventional
weathering steel (JIS G 3114, JIS SMA) and the weldability and properties of welded joint were equivalent to JIS SMA.

Developed steel has an advantage in economical efficiency by applying the new alloy design reducing the amount of

expensive alloying elements.
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Fig. 1 Corrosion resistant mechanism of developed steel
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Fig. 2 Time-dependent changes of corrosion loss
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Fig. 3 Relationship between corrosion loss of developed steel
and amount of airborne salt
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Table 1 Rust composition of various steels

a-FeOOH B-FeOOH ¥-FeOOH Fes04 X-ray amorphous rust
JIS SM 18.4 10.1 12.3 0.0 59.2
JIS SMA 15.9 13.6 7.1 0.0 63.4
Developed steel 16.6 11.5 5.7 0.0 66.3
JFE-ACL-Typel 14.7 14.9 35 0.0 67.0
JFE $#1 No. 46 (2020 £ 8 A) — 46—
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Table 2 Chemical composition of developed steel

Chemical composition (mass%o)
Grade - - - - Ceq Pcm
C Si Mn P S Ni Corrosion resistant elements
400 MPa | 0.08 0.20 096 0.009 0.002 0.30 0.30 0.26 0.15
Developed "9 \ipa [ 008 0.53 162 0008 0003 032 032 1otalcontentof Nb, Snshallbeless |7 307 5
steel than 0.15 [ = -
570 MPa | 0.08 048 1.57 0.008 0.003 0.31 0.31 0.36  0.19
Ceq = C + Si/24 + Mn/6 + Ni/40 + Cr/5 + Mo/4 + V/14
Pcv = C + Si/30 + Mn/20 + Cu/20 + Ni/60 + Cr/20 + Mo/15 + V/10 + 5B
=3 FEIRSEOBMEREE
Table 3 Mechanical properties of developed steel
. Tensile test Charpy impact test
Grade Thickness YS (N/ 2) Test ¢ E
mm mm 2 . . est temp. v
(mm) 16 < t = 40 TS (N/mm®) | Specimen El (%) ¢C) )
400 MPa 25 354 JIS 1A 29 0 268
De:f;glped 490 MPa 25 471 JIS 1A 31 0 312
570 MPa 25 523 JIS S 39 =5 218
SMA400CW 16 <t=50 235 400 ~ 540 JIS 1A 21 = 0 47 =
JISG3IA - “oyiag00cw  16<t=50| 355< 490~610 | JIS1A 19< 0 47=
Specification
SMAS570W 16<t 450 = 570 ~ 720 JIS S 26= =5 47=

YS: yield strength, TS: tensile strength, El: elongation, VE: absorbed energy, Position of charpy impact test: 1/4t
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Table 4 Weldability of developed steel

Preheating

Welding  Welding  Thickness temperature to
Grade

process consumables (mm)  prevent root

cracking (°C)

SMAW LB-WS2CL — 2> 0
50 0
490 MPa > o
GMAW MX-50WCL
Developed 50 0
tecl
stee SMAW LB-W62CL — 2> 0
50 25
570 MPa > o
GMAW DW-6OWCL —_ o

SMAW: Self Metal Arc Welding, GMAW: Gas Metal Arc
Welding, Welding consumable: KOBE STEEL, Ltd.

UF 570 MPa i O BAFEH & FH >, JIS Z 3158 IZHEMLL Ty £
RN Y FME L 7R 2R3, v — FEIN I T
HEIZOCELIU2CTHY, RHEMEIIRIFTH S,
5125 [9RIRAT 490 MPa f), 570 MPa £ 0 B 788 D 1A+
T ORI OB 2R T, Bk TFIIZNZh=v Y7
NS JFE-ACL-Typel) FOAHEME 2 v T
BWEL Tz, BHFEM 2 A Lo ak T, JIS SMA 05 [4E5E
JiE 490 MPa £k 33 & U° 570 MPa fR iR 58 AE DB E 2 2,
PR L BAFCh 70, DI E s, HER~DOEHIC
BT, (ERERE RRR AR TS RETH L ¥ W R b,
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Table 5 Mechanical properties of developed steel

) ) ) ) Tensile test Charpy impact test
Grade Grade Weldeing Thickness Welding Heat input
process (mm) consumable  (kJ/mm) TS ) Test temp. Notch vEo
(N/mm”) (O] position J)
Weld Metal 121
490 MPa GMAW 25 DW-50WCL 2.0 556 0
HAZI1 257
Developed steel Weld Motal 86
US-W62CL e eta
570 MPa SAW 50 4.1 641 -5
X MF-38 HAZI 295
JISG 3114 SMA490CW - - - =490 0 - =47
Specification  SMA570W - - - =570 -5 - =47

GMAW: Gas Metal Arc Welding, SAW: Submerged arc welding, TS: tensile strength, VE: absorbed energy,
Welding consumable: KOBE STEEL, Ltd., HAZ1: Position of 1 mm from fusion line
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Fig. 8 Appearance of the bridge in which developed steel is
applied
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