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A Study on Analytic Method to Predict the Temperature Distribution

in Circumferential Pipe Inside Welding
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Fig. 1 Schematic diagram of GTA pipe inside
girth welding
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Fig. 2 Coordinate system of 3-dimensional plate
weldment with finite thickness
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(a) W plane

(b) Z plane

Fig. 3 Complex planes for mapping
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Table 1 Physical properties for materials used
in calculation

Property unit SUS 304

Thermal conductivity | W/mK 226

Specific heat J/kgK 582
Density kg/m3| 7900
Liquidus temperature °C 1450

Torch moving angle : 3.75°
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Fig. 4 Calculated FZ boundaries of SUS 304
steel pipe welds (Vw=2mm/s, Iw=120A)
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simulation result experiment result
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(c) Velocity = 5mm/sec

Fig. 5 Weld bead cross section changes according
to welding speed
(current=80A, torch rotational angle=180° )
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