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The Comparison of Thermal Characteristics in FCAW & Hybrid Welded Joint for
Fillet Welding of Ship Structure A-Grade Steel
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ABSTRACT Recently many research are going on in the field of application of Laser-Arc hybrid welding
for superstructures such as ship-structures, transport vehicles etc. However, the study on heat distribution
and welding residual stress of hybrid weld by numerical simulation leaves much to be desired. Therefore a
Finite Element based numerical comparison of heat distribution and thermal history in both the FCAW
and Hybrid welding been made in this study. Based on this thermal outputs from the present model could
be sequentially coupled to suitable mechanical models to predict appropriate mechanical characteristics such
as residual stress.
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Table 1 FCAW Welding Condition

Voltage 32V
FCAW Current 300 A
Welding speed 50 cm/min
Wire electro diameter 1.4 mm
Material A-grade steel
Joint type Fillet
Gap 1nm

Table 2 Hybrid Welding Condition

CO; Laser | Power 12 KW
Voltage 28V
GMAW Current 260 A
Welding speed 1.5 m/min
Wire feeding speed 9 mm/sec
Material A-grade steel
Joint type Fillet
Gap lom
Shield gas He50%, Ar28%, C0:12%
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Fig. 1 Temperature Dependency of Material

Property

108, Fat KWS 2006-Autumn
ey L
ﬂl’f{ 1
N

I.‘mnI ISnmI
T | T 3
! 300mm i I 300mm M
(a) FCAW (b) Hybrid welding

Fig. 2 Schematic of Weldments
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Fig. 3 Finite Element Model of T-Jjoint
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Fig. 4 Contour of Heat Distribution
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(b) Hybrid Welding (left side)
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(c) Hybrid Welding (right side)
Fig. 5 Thermal History Graph
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