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Abstract

YP460N/mm?’ class heavy thick plate with excellent brittle crack arrest toughness for mega
container ships has been developed. Prior to development, the effect of metallurgical factors on
arrestability of high strength steel and a method to quantify the effective grain size were studied.
On the basis of these findings, we have found the optimum chemical compositions and TMCP
conditions to achieve high arrest toughness. Superior arrestability of the developed steel was also
demonstrated in large scale fracture tests that simulate the real structure. In addition, simple

method to evaluate arrestability in replace of conventional ESSO tests was established
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Typical chemical compositions of steels developed
(mass%)

Thickness
(mm)
80

Si |[Mn| P S Others Ceq”

0.09 (0.10 | 1.61 | 0.008 | 0.002 | Mo, Nb, V, Ti, B

Cu, Ni, Mo, Nb, V,
Ti, B
"Ceq=C+Mn/6+(Cu+Ni)/15+(Cr+Mo+V)/5

0.38

90 0.09 {0.18 | 1.62 | 0.009 | 0.003 0.44
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Mechanical properties of steels developed

Thicknes | Tensile test (v4) Chjz;y(xl)’ 2SSO fest
(mm) YP TS El |VE .. [ave/min]| Kca_ .
(N/mm?)|(N/mm?)| (%) 0 (N/mm'*)
80 499 592 27 293/289 8292
90 500 587 28 282/272 10226
Specification| =460 |570-720| =17 =53/37 =6000
#oOH % & #4005 (2014)
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Microstructures of steels developed
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Welding conditions and mechanical properties of welded joints
. Tensile test Charpy impact test (t/4) |Deep notch
Thickness . . ..
Welding consumable Welding conditions TS Fracture vE_ .. [ave.] (J) Ke ..
(mm) 20°C 20°C
(N/mm?) | position | WM | FL [FL+Imm| (N/mm'?)
80 SF-47E"(1.2mm¢) Groove angle: 40 Gap: 5mm 633 Base plate | 104 139 157 5234
90 SB41 *(backing material) | 300A, 31V, 290 mm/min, 1.9kJ/mm, 100% CO,| 676 Base plate | 105 108 165 -
Specification =570 — =53 =3580
*Nippon Steel & Sumikin Welding Co., Ltd. WM: Weld metal, FL: Fusion line
30 -
20 i ©40=t<60mm ’,"O
| | 060=t<70mm ,/' I ,
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Macrostructure of welded joint
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