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Heat Transfer Simulation and Temperature Measurement

for Heat Input Control in Orbital Welding
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Orbital GTA welding is used in the pressure pipe line of auto-mobile, LNG and

plant piping. To weld the pipe line safely, to some extent, the back bead must be formed in the
root pass. In the plate welding the back bead can be observed, but in the pipe welding, the back

bead can not be observed directly.

In the welding around circumference, the parameters such as

gravity, surface tension and arc force are different at each position. And then D/B for welding
condition at each position are required. We also studied about the setting of the optimum orbital

welding condition by controlling heat input.
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Table 1 Physical properties of materials

Thermal
conductivity,

K(20T)
05 W/mT

Properties Density,

p(207T)

Specific Heat,

Materials C(207)

Mild Steel 546 J/kgC 7.8 g/cm®
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Fig. 2 Heat cycle in orbital welding(same heat input)
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Fig. 3 Measurement of arc efficiency in TIG welding
(a) Calorimeter; (b) Increase of cooling water temperature
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Fig. 5 The result of the simulation and the welding
experiment at each section(same heat input)
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