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YP690 MPa Class Heavy Gauge Steel Plates
with Low Temperature Toughness for Offshore Structure
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Table 1 Specification of YP690 MPa class high strength steel

plate
Grade (le(sa) TS (MPa) | El (%) vE (ave.) (J)
ABEQ70/ | o . > ane (L)=69
DNV E690 =690 | 770-940 | =14 40°C (C)=46

Specimen: 14¢ X 70GL
Y'S: Yield strength, TS: Tensile strength, El: Elongation,
vE: Absorbed energy
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Table 2 Chemical compositions of developed steel AB EQ70/DNV E690 (mass%)
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Grade Thickness C Si Mn P S others Ceq Pem
(mm)
AB EQ70/ 155 0.12 0.19 1.13 0.006 0.0005 | Cu, Ni, Cr, Mo, V, Ti, B 0.74 0.31
DNV E690 180 0.12 0.19 1.13 0.006 0.0005 | Cu,Ni, Cr, Mo, V, Ti, B |  0.75 0.31
Ceq=C+Mn/6 + Cu/l5 + Ni/15 + Cr/5 + Mo/5 + V/5,
Peyv = C + Si/30 + Mn/20 + Cu/20 + Ni/60 + Cr/20 + Mo/15 + V/10 + 5B
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Table 3 Mechanical properties of developed steel AB EQ70/DNV E690
. Tensile properties Charpy impact properties Drop weight properties
Grade Thickness Posi Posit
mm osition, 0 osition, o .
(mm) Direction | YS MPa) | TS (MPa) | El(%) Direction VE-s0c (J) Twor (°C)
1/4t-L 206
1/4t-C 745 815 19.8
1/4t-C 187
155 —65
1/2t-L 118
1/2t-C 733 814 16.2
AB EQ70/ 1/2t-C 74
DNV E690 1/4t-L 201
1/4t-C 749 821 19.3
1/4t-C 153
180 - 60
1/2t-L 183
1/2t-C 739 821 17
1/2t-C 222
AB EQ70/DNV E690 Specification: YS=690, 770=TS =940 MPa, E1=14%, RA=35%, VE-40c=69 J (L), 46 (C)
YS: Yield strength, TS: Tensile strength, El: Elongation, VE: Absorbed energy
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Table 4 Typical welded joint's mechanical properties of developed steel AB EQ70/DNV E690
Thick Welding procedure Tensile Charpy impact properties
Grade IC( nes; properties
mm
Method Edge preparation Welding condition TS (MPa) Position VE -40:c(J)
Welding consumable: 312 wM 108
SAW US-80 LT (4.0 ¢), PFH-80AK * FL 131
Heat input: 50 kJ/ 810
eat input: cm HAZ 292
155
Welding consumable: 367 WM 114
GMAW MGS-88A (1.2 ¢)* 260 FL 149
AB EQ70/ Heat input: 15 kJ/cm HAZ 24
DNV E690
Welding consumable: 312 WM 86
SAW 5y US-80 LT (4.0 ¢), PFH-80AK ™ 206 FL 133
%0 Heat input: 50 kJ/cm HAZ 260
180 —vv,
N\ 80 Welding consumable: 372 WM 109
GMAW 4 MGS-88A (1.2 ¢)* FL 115
Heat input: 15 kJ/cm 875
put: HAZ 177

SAW: Submerged-arc welding, GMAW: Gas-Metal arc welding
TS: Tensile strength, vE: Absorbed energy, WM: Weld metal, FL: Fusion line, HAZ: Heat affected zone

*Kobe Steel, Ltd.
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