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Formularization of Angular Distortion Induced by Multiple Heat Sources on the Same

Surface
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A preceding heat welding is proposed for reducing weld distortion. In this welding process,

MAG welding is followed by a preceding heating with TIG on the same surface side of welding.

The influence of a distance between heat sources of TIG and MAG on the angular distortion is

investigated by numerical simulation for a bead-on-plate welding performed using simulation
software (SYSWELD). From the calculated results, it is found that the angular distortion is

reduced and has a minimum value in the case where the distance between heat sources is shorter

than a certain one according to a welding condition. The reduction in angular distortion is

discussed in accordance with the heat input parameter and the distribution of mechanical melting

temperature region in the plate thickness section. In addition, the angular distortion induced by

preceding heat welding can be formalized by using the maximum depth of mechanical melting

temperature region in the plate thickness section as an explanatory variable.
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Fig. 1 Schematic illustration showing preceding heat

welding process.
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Fig. 2 Model used for numerical analysis.
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Table 1  Analytical conditions.
Air temperature [C] 20
Initial temperature [C] 20

Welding heat input (MAG) [W] | 2,850
Thermal efficiency (TIG) [%] 90
Thermal efficiency (MAG) [%] | 65
114,272

Number of elements

Table 2 Analytical patterns.

Thickness, Welding speed, | Preceding heat
h[mm] v[mm/s] input(TIG) [W]
800
4 15
1000
800
7
1000
6
800
15
1000
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Fig. 3 Influence of distance between heat sources on

angular distortion: (a) A=4mm,v=15mm/s,(b)

h=6mm,v=7mm/s, and (c) A=6mm,v=15mm/s.
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Fig. 4 Relationships between heat input parameter and
angular distortion: (a) TIG, and (b) MAG.
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Fig. 5 Influence of distance between heat sources on

maximum depth of mechanical melting
temperature region: (a) A=4mm,v=15mm/s,(b)

h=6mm,v=7mm/s , and (¢) ~=6mm,v=15mm/s.
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Fig. 6 Influence of distance between heat sources on

calculated and predicted angular distortion:(a)
h=4mm,v=15mm/s,(b) A=6mm,v=7mm/s , and
(¢) h=6mm,v=15mm/s.
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