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Abstract

In this paper, the arc beam is considered as a moving disc heat source with a pseudo-Gaussian
distribution of heat intensity. The solution for temperature distribution on welds is derived by using the
image heat source method and the superposition method. It is general solution in that it can determine
the temperature-rise distribution in and around the arc beam heat source, as well as the width and depth
of the melt pool (MP) and the heat-affected zone (HAZ) in welding short lengths, where
quasi-stationary conditions may not have been established. As a comparative study, the results of this
analytical approach has been compared with that of the finite-clement modeling. As a result, The
theoretical analysis presented here has shown good consistency and is more time/cost-effective method

compared with FEM.
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Fig. 2 Schematic of the heat-transfer model of the
welding process showing primary (HSo) as
well as image heat sources (IHS;~IHSs)
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Fig. 3 Moving disk heat source showing the rela-
tions between spitial & temporal parameters
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Fig. 5 Analysis model

Table 1 Data for the Arc Welding Process

Welding voltage, E 80 voltage
Welding current, 7 900 ampere
Arc efficiency, 7 0.97
Welding arc speed, v 4 2mm/s
Arc beam radius, ry 8.0mm
Filler wire, d, 2mm,

Wire feeding speed, v ,.; 10.5cm/s

Filler droplet temp. 2300K (20237C)
Ambient temp. 25T
Thickness of weld plate, H 15.9mm
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