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An Analysis on the Temperature Distribution at the Circumferential Weld Zone

Chai-Kwan Namkoong*

jl Abstract I

The study of the solidification process of welded metal is carried out using the finite element method, which is
the basic study for optimal design. In the analysis of temperature, the welded zone is cooled as the result of heat
conduction to the base metal and heat transfer to the circumference. In the early phase of the temperature in base
metal zone is little changed. But after the rise in temperature the whole area is cooled gradually and uniformly with

the lapse of 10 seconds, and a temperature change is hardly occurred in the radial direction but in the axial direction.
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Table 1 Chemical compositon and mechanical properties of pipes.

C Si Mn P S Ipner Thick- Yield Tensile Elong—
%) %) %) %) %) dia(®) ness(t) stress  |strength(c)| ation(e)
0 0 0 ) 0
(mm) (mm) | (kg/mm’) | (kg/mm’) (%)
0.12 0.12 0.72 0.015 0.008 142 4 374 472 30
Table 2 Welding conditions of each pipe
Welding Diameter of No. of Specific
Current(A) Voltage(V) velocity(v) electrode(d) ass ) heat input( £)
n
(cnv/min) (mm) p (J/em)
100 25 15 2.6 2 10000
t - i
| -
Fig. 1 Schematic illustration of pipes used in this study
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Fig. 2 Dimension of model Fig. 3 The Boundary condition of model
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Fig. 4 Mesh screen used for temperature calculation in model(elements=135 node points=224)
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Fig. 5 Boundary condition(Heat flux)
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Fig. 6 Boundary condition(Temperature)
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Fig. 7 Flow chart for temperature calculation of weld
zone and work metal
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Fig. 8 Temperature variation of model according to
cooling time at boundary face of z-directiong
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Fig. 9 Temperature variation of model according to
cooling time at center face of z-directiong
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