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Sensitivity Appraisal for Lamellar Tearing of Box-Column of Ultra Thick Plate
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ABSTRACT: In case of the thick rolling-steel for a multistory building, a large oil-drilling structure, a large vessel, a bridge and so on, Lamella
Tearing around the welded joint zone is the one of the most serious problems. In order to prevent Lamella Tearing, not only is choice of material
important, but also the comprehensive investigation for the structural design and the construction. The Lamella Tearing that is a staircase-shape
occurs due to the contraction stress to the thickness direction of the plate and has the character that the cracks progress along the elongated inclusion
by rolling. In general, because cracks occur at the heat affected zone and around HAZ, it is necessary to establish the safety and the confidence of the
welded structure to restrain the welding defect such as Lamella Tearing. The mechanical approaches are the easier and more economical than the
approaches of the material and the construction method. In addition, the appropriate welding profile and the optimum welding condition contribute
toward the improvement of the productivity and influence on the standardization of the manufacturing technology. '
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Table 1 Welding conditions

Partial penetration 1pass | Zpass
Voltage(V) 40 40
web 45° Current(A) 1450 1450
Weld speed(cm/m) 30 30
Full penetration 1pass | 2pass | 3pass
Voltage(V) 40 40 40
web 35° Current(A) 1450 1450 | 1450
Weld speed(cm/m) 30 30 30
Table 2 Material properties
Mechanical properties
YP TS EL
SM490 36.8(kg/ mr) 52.9(kg/ mt) 29%
TMCP (PILAC- Chemical composition (wt%)
BT33) C Si Mn P S
0.137 0.274 1.37 0.018 0.002
Al Ti Nb N Ceq
0.03 0.017 0.015 | 0.0045 0.38
X T : 80mm
B : 500mm
y H : 500mm
z —_
H |
T
" — TI
B

Fig. 1 Model specimen
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(c) full web 35° 1pass (d) full web 35° 2pass

(e) full web 35° 3pass
Fig. 2 Mesh division for numerical simulation (Unit: mm)
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Fig. 3 Boundary condition for analysis of welding residual stress
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Table 3 Model size

Thickness of skin plate (T) 80 mm
Width of skin plate (B) 500 mm
Height of Skin Plate (H) 500 mm

Full Penetration 15
Web 35°
N 39°
Partial Penetration
45°
20°
Full Penetration
Fl 35°
ange
8 32°
Partial Penetration
41°
15°
Full Penetration
35°
Center
. 39°
Partial Penetration
45°
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(a) partial web 45° 2pass (b) full web 35° 3pass
Fig. 4 Distribution of temperature along width of skin plate
according to changing time (Length:mm)
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Fig. 5 History of temperature on the base metal, HAZ,
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(a) partial web 45° 1pass (b) partial web 45° 2pass
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(d) full web 35° 2pass
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(e) full web 35° 3pass
Fig. 6 Distribution of welding residual stresses (0x) along
Y-direction of skin plate(Y:mm)
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(a) partial web 45° 1pass (b) partial web 45° 2pass
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(c) full web 35° 1pass (d) full web 35° 2pass
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(e) full web 35° 3pass
Fig. 7 Distribution of welding residual stresses knees of skin
plate(Y:mm)
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(¢) full web 35° 1pass (d) full web 35° 2pass
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(e) full web 35° 3pass
Fig. 8 Distribution of welding residual stresses along width
of skin plate(Y:mm)
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