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Abstract

Innovative steel plates have been developed to answer social needs getting severer, such as tensile
strength, toughness in cryogenic use, fatigue property, corrosion resistance, and expanded use of
heavy gauge steel plates. It is necessary to propose welding consumables and welding technology
suitable for base metal when newly developed steel plates are launched. As examples of the latest
welding consumables related for newly developed steel plates; such as steels for high strength
shipbuilding, steels for cryogenic atmosphere, high strength steels, corrosion-resistant steels, fire-
resistant steels are described. And low temperature transformation welding consumables and high

efficiency welding process for extra heavy steel plates are also described.
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Welding consumables used exclusively for newly developed steel plates

Type of steels Developed steel plates Developed welding consumables: Product names
High strength steel plates for shipbuilding EH47 FCAW : NSSW SF-47E, EGW : NSSW EG-47T
Steel plates for LPG gas carrier B36F, NV4-4 SMAW : NSSW N-12SN, SAW : NSSW NB-55LS x NSSW Y-3NI
NSFR™400 GMAW : NSSW YM-40FR, NSSW YM-50FR,
Fire-resistant steel plates NSFR™49 O’ FCAW : NSSW SF-50FR, NSSW SM-50FR,
SAW : NSSW YF-15FR x NSSW Y-DFR etc.
Seawater-resistant steel plates MARILOY™
SMAW : NSSW CT-50N, NSSW CT-60N, GMAW : NSSW YM-3N,
Ni-added weathering steel plates NAW-TEN™15 FCAW : NSSW SF-50WN, NSSW SM-60WN,
SAW : NSSW NF-320M x NSSW Y-3NI
L . SMAW : NSSW ST-16M, FCAW : NSSW SF-1ST,
Sulfuric acid-resisting steel plates S-TEN™1 SAW : NSSW Y-1ST x NSSW NB-1ST
Sulfuric acid-resisting steel plates S-TEN™2 SMAW : NSSW ST-16Cr, FCAW : NSSW FC-23ST
Corrosion resistant steel plates for crude oil NSGP™. ] FCAW : NSSW SF-1-GP, NSSW SM-1F - GP
tanker bottom plate
High tensile steel plates for building structures BT-HT440 SAW : NSSW YF-151 x NSSW YM-55HF

HTUFF SOkKHT steels for building structures BT-HT355C-HF

ESW : NSSW YM-55HF x NSSW YF-15I,
SAW : NSSW Y-DL-HF x NSSW NSH-53HF

HTUFF 650kHT steels for building structures BT-HT440C-HF

ESW : NSSW YM-60HF x NSSW YF-15I,
SAW : NSSW Y-D-HF x NSSW NSH-60HF,
GMAW : NSSW YM-60C - HF

High-yield-point steel plates for bridges SBHS700 (W)

SMAW : NSSW L-82, GMAW : NSSW YM-82C

= 2 1 1
950-980 N/mm? class high tensile steel plates WEL-TEN™980

WEL-TEN™950,

SMAW: NSSW L-100EL, GMAW: NSSW YM-100A,
SAW: NSSW NB270H x NSSW Y-100
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. . . CVN .
. . Wire Preheat Heat Tensile properties . y-groove weld cracking test
Welding | Welding consumables di . nout properties
ia. emp. inpu
process product names P P 0.2%PS TS VvE-40°C |Heat input | Critical preheat temperature
(mm) (°C) (kJ/mm) | (N/mm?) | (N/mm?) ) (kJ/mm) (°C)
SMAW NSSW L-100EL 4.0 100 1.7 919 980 62 1.7 100
NSSW NB270H
SAW ) - 100 34 892 997 93 35 100
NSSW Y-100
GMAW NSSW Y-100A 1.2 120 1.8 889 1019 52 1.7 75
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Properties of welding consumables for fire-resistant steel plates

Plat Tensile properties CVN

ate

Welding . Shielding . Wire dia. | Heat input | Room temperature 600°C properties

Wire type thickness
consumables gas YP TS YP TS vE0°C

(mm) (mm) (kJ/mm) | (N/mm?) | (N/mm?) | (N/mm?) | (N/mm?) )

NSSW YM-50FR Solid 100% CO, 40 1.4 29 584 660 446 541 111

NSSW SF-50FR FCW 100% CO, 20 1.4 1.8 564 621 297 337 59

NSSW SM-50FR FCW 100% CO, 20 1.6 22 604 666 337 366 86
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Chemical compositions of weld metal with NSSW SF-1ST 9

Welding | Product Chemical compositions (mass%)
consumables | name C Si [Mn| P S | Cu| Sb
NSSW
FCAW 0.05 | 0.60 | 1.41 10.012/0.013| 0.39 | 0.10
SF-1ST

7 10.5%-80°CDIEEEIC 24 BEEEE L /- ER K I
Cross section of welded joints after 24 hour immersion in
HCI 10.5% 80°C

8 20%-40°COEIERIC 24 BEfERE L -5 F fE
Cross section of welded joints after 24 hour immersion in
H,SO, 20% 40°C
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Chemical compositions of materials used and p factor of fusion line and base metal

Material Chemical compositions (mass%o) px107°
C Si Mn Cu Ni Cr Mo \% Py Fusion line | Base metal
Cu precipitation steel | 0.06 0.25 1.33 1.17 1.47 0.60 043 0.036 0.28 4.45 1.96
Steel A 0.11 0.24 0.85 0.17 - 0.78 0.42 0.031 0.24 2.55 242
Steel B 0.18 0.25 1.52 — — 0.45 — — 0.29 224 12.2
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