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YP690 N/mm? Class Heavy Gauge Steel Plates
with Extreme Low Temperature Toughness for Offshore Structure
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Table 1 Available strength and thickness of steel plates for
offshore structure

YS Class Charpy temp. | CTOD test Thickness
(N/mm’) (°C) temp. (°C) (mm)
—40 - 10 =<101.6
355
- 60 —40 =76.2
—40 - 10 =101.6
420
- 60 —40 =76.2
—40 =10 =75
500 —40 — =150
- 60 — <150
—40 — =108
550
- 60 — =63.5
620 —40 — =180
—40 — =210
690
- 60 — =210
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Table 2 Target properties of developed steel

Grade YS , TS El VE (ave.)
(N/mm’) | (N/mm’) | (%) )
ABFQTO/ | _ L=16 | .| (1)=69
VL FO690 | =00 | 770940 | > 14 | 00°Cl (1246

Tensile specimen: 14 ¢ X 70GL

YS: Yield strength, TS: Tensile strength
El: Elongation, VE: Absorbed energy
L: Longitudinal

T: Transverse
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Table 3 Chemical compositions of developed steel (mass%)

Thickness C Si Mn S Other elements CET
(mm)
210 0.13 0.21 1.12 0.006 | 0.0004 | Cu,Ni,Cr,Mo,V,B | 0.43

CET = C+(Mn+Mo)/10 + (Cr + Cu)/20 + Ni/40
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Table 4 Mechanical properties of developed steel

. . Charpy impact
Thickness Pgsitiqn, Tensile properties prcfgertiss
(mm) Direction 3 3
YS (N/mm”) TS (N/mm®) El (%) VE-c0c(J)

1/4t-L 769 849 21 225

210 1/4t-T 762 847 21 165

1/2t-L 750 843 20 210

1/2t-T 736 843 21 166

YS: Yield strength, TS: Tensile strength, El: Elongation, vE: Absorbed energy
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Table 5 Mechanical properties of welded joints of developed steel
. Welding procedure Tensﬂ'e Charpy impact
Thickness properties properties
M| Method | Groove sh Welding conditi s Positi E-gre())
etho roove shape elding condition (N/mm?) osition VE -¢0°c (
WM 86
Welding consumable: FL 93
SAW | ___ 40 7y US-80LT (4.0 ¢), PFH-80AK 819 HAZ: 2 mm 180
105 Heat input: 50 kJ/cm HAZ: 5 mm 177
¥ HAZ: 20 mm 179
210 i 10
WM 89
95

—1T40° v Welding consumab}e: FL m
GMAW MGS-88A (1.2¢) 930 HAZ: 2 mm 202
Heat input: 15 kJ/cm HAZ: 5 mm 140
HAZ: 20 mm 176

TS: Tensile strength, VE: Absorbed energy

WM: Weld metal, FL: Fusion line, HAZ: Heat affected zone
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