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The Prevention of The Longitudinal Deformation due to Fillet Welding
by using Induction Heating
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Abstract

Longitudinal deformation is produced by filiet welding during the fabrication of built-up beams and decreases
productivity and quality because it needs an extra correcting process. The deformation is caused by welding moment,
which is the value multiplied the welding shrinking force by the distance from the neutral axis. This welding moment
can be offset by generating a moment in the same magnitude and in an opposite direction by induction heating. The
location and quantity of the induction heating are decided via experiments and simple equations. This study, first,
clarifies the creation mechanism of the longitudinal deformation with FEM analysis. Then, we presents the preventive
method of this deformation by induction heating basing on the mechanism and verifies its validity through analysis and
experiments.
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Table 1 Spécimen dimension and analysis conditions
Flange plate(mm) | Web plate(mm) i
Model Length Healt ;nput of Ni Niw
nduc.
name Fw Ft Ww Wt | L(mm) 3 {mm) (mm)
(cal/mm” - sec)
Al - - -
A2 0.640 90 60
18 250 11.5 3.000
A3 150 0.932 90 60
A4 0.448 90 60
A5 22 300 11.5 3.000 0.640 106.5 71
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Fig. 3 Shape of longitudinal deformation
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Fig. 4 Longitudinal deformation by welding(Al)
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Table 2 Specimen dimension and experimental conditions
Model | Flange plate(mm) Web plate(mm) Length | Temperature | __.
; Ni(mm)
name Fw Ft Ww Wt (mm) (T
El 390 200
E2 430 200
E3 470 200
E4 150 18 450 11.5 20,600 430 145
E5 ‘ ! 165
E6 7 205
E7 i 225
E8 150 22 500 11.5 20,200 430 240
E9 150 18 450 11.5 20,600 " 225
*: temperature of web plate on the location of 100mm away from coil after induction heating
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