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390 MPaYield Strength Steel Plate for Large Heat-input Welding for Large Container Ships
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Abstract

L arge container shipsrequire steel plates with lar ge thickness, high strength and high HAZ tough-
ness. In order to satisfy these requirements, authors have developed Y P390 M Pa grade steel plate for
lar ge heat-input welding. HTUFF® technology was utilized in this steel which preventsaustenitegrain
coar sening at high temper ature with fine oxide particles. This plate can be used for 1 pass electro-gas-

arc-welding.
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Target properties

Base metal properties Welded joints properties

Thickness YP TS El vEow  Welding TS vEozo
(mm) (MPa) (MPa) (%) ) method (MPa) )
65 0390 510- 020 O 41(a\{e.) 1pass O 41(a\{e.)
650 0 29(min.) VEGA 0 29(min.)
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Heat input (kd/mm)

Va4
Plate t/;/'ckness gnm)
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Development goal
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0 Vibratory Electro Gas Arc weldingtD O 0000000 dogg
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Chemical composition

C Si Mn P S Others  Ceq

012 028 140 0.009 0.003 Nb,Ti 0.36
11 Ceq = C + Mn/6 +(Cu + Ni)/15 + (Cr +Mo + V)/5
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Mechanical properties

Tensile test Charpy impact test
Strength  Thick
rengin TRICKNESS 7y p TS El E_at0400
class (mm) Vv Tave
(N/mm?)  (N/mm?) (%) (@)]
YP390 65 433 563 28 300

HAZ toughness

Reduction of brittle structure
(MA cementite)

- :
Fine grain size
| (Prevention of grain coarsening)

Loreeenareessssaaees f .............................................. ,T.

TMCP

Controlled alloying
(Ceq (C,Si,Mn),Nb,Ti)
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HTUFF

Development concept of YP390 MPa steel plate for large heat-input welding
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Conditions of VEGA welding

Groove preparation Electrodes Weldin Arc Weldin Shielding gas
Thickness prep 9 9 Heat input 99
(mm) Groove  Root gap No. Wire type current voltage speed. (kylem) type Flow-rate
angle (mm) (A) V) (mm/min) (I/min)
1st Flux cored wire 410 41
65 200V 8 — 50 39 Co, 30-35
2nd Solid wire 400 40
350

Oscillatory direction

300

3

3
o
Molten pool < 250 ;
|
X ® 200 .t
A @ i/"/ T
2nd electrode % 150
1st electrode o /
L~ 8 100
C = e
— — I Shielding gas S
Welding -2 50
direction
0
Sliding WM FL HAZImm 3mm  5mm
copper Notch position
shoe :<— 00 OOO0OVEGADOOOOO
Backing| | Cooling water Toughness of welded joint
material
N“’/‘\N\_/'
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Schematic of 2P-VEGA welding

Micro structure of welded joint

10mm
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Macro structure of welded joint
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Tensile test of welded joint

TS (MPa)
588

Fracture position

Mother plate
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