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Empirical Research on Application of High Strength Steel Plates to
Offshore Wind Power Structures
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Steel standard KD36-TM KE36-TM
Tensile properties YS: = 355
(MPa) TS: 490-620 -
Thickness (mm) 25 40, 50
Test temperature -20 °C in base metal -40 °C in base metal

of Charpy impact test 0 °C in welded joints -20 °C in welded joints

Welding method FCuB FCuB, EGW
F2 HEHMOIEER S
No. Steel C Si Mn P o] Others Ceq
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Thickness Welding conditions
No. Steel standard

D2 KD36-TM 0.13 0.22 1.18 0011 0.003 Nb,Ti 033 (mm) Position ~ Welding process  Heat input (kJ/mm)
E4 KE36-TM 0.11 029 130 0.010 0.002 Nb,Ti 033 D2  KD36-TM 25 Flat FCuB 16
E5 KE36-TM 012 029 131 0.008 0002 Nb Ti 034 E4  KE36-TM 40 Flat FCuB 31
Ceq = C +Mn/6 + (Cr+ Mo + V)/5 + (Ni + Cu)/15 ES KE36-TM 50 Vertical up EGW 28
3 HEEOEIRAIFMES
Tensile test Charpy impact test
Thickness
No. Steel standard Direction, YS TS EL  Direction, Temperature vE
(mm)
location ~ (MPa) (MPa) (%)  location (°C) Min./Ave. (J)

D2 KD36-TM 25 T, 1/4t 419 527 24 L, surface -20 291/310

E4 KE36-TM 40 T, 1/4t 429 557 28 L, surface -40 256/272

E5 KE36-TM 50 T, 1/4t 409 539 27 L, 1/4t -40 271/299

T: Transverse direction, L: Longitudinal direction, YS: Yield strength, TS: Tensile strength, EL: Elongation, t: Thickness,

vE: Absorbed energy.
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No. Steel Tensile strength (MPa)  Fracture position
D2 KD36-TM 540 Base metal
E4 KE36-TM 533 Base metal
E5 KE36-TM 577 Base metal
Class NK M 490-620 -
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Chemical compositions (mass %)

Mechanical properties

Thickness Vieid Tonsil m i .
C Si Mn P 1eld stress enslle streng ongation
(mm) ! (MPa) (MPa) (%)
75 0.09 0.29 1.51 0.013 0.002 564 623 20
0.09 0.29 1.51 0.012 0.002 584 657 19
50 0.10 0.05 1.42 0.009 0.004 527 620 19
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