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Process Parameter Effect on Deformation of a V-groove Thin Plate for FCAW and EGW
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Abstract

Finite element analysis and welding experiments were performed to evaluate deformation aspect for Flux
Cored Arc Welding(FCAW) and Electro Gas Welding(EGW). Numerical researches of FCAW and EGW
were performed considering the difference of number of welding pass and welding direction to arc flow.

To perform the numerical study of FCAW and EGW, number of welding pass and welding direction to
arc flow were considered in the finite element model. FCAW process requires multi pass and its welding
direction is vertical to welding torch. On the other hand, EGW process requires single pass and its
welding direction is parallel to welding torch. The difference of welding direction and heat input was

considered in the finite element analysis.

In FCAW process, Goldak’s double ellipsoidal heat input model was adopted. In the EGW process,

Hemi-spherical power density distribution was adopted.

In the results of experiment and finite element analysis, angular deformation of FCAW process is larger

than that of EGW process.
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Fig. 1 Specimen shape

Table 1 Welding conditions

Process A \ speed Heat Input
lpass | 175 A | 21.5V | 0.14 cm/s | 26KJ/cm
FCAW
2pass | 190 A | 21.3V | 0.22 cm/s | 18KJ/cm
EGW | 1pass | 270 A | 23.4V | 0.17 cm/s | 37KJ/cm

Table 2 Characteristics of welding processes

Process Weld Pass Weld Orientation
FCAW Multi Pass Perpendicular
EGW Single Pass Parallel

i
Fig. 2 Weld orientation
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Fig. 3 Measuring system of deformation
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Fig. 5 Definition of angular deformation
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Fig. 6 Experiment of angular deformation
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Fig. 7 Characteristics of heat input models
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