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One Dimensional Temperature Distribution in the Base Metal due to
Transient Arc Welding Heat

Jong Eun Park*

Abstract

The temperature distribution and cooling rate play an important role in the investigation of heat

affected zone of weldment. All the problems such as metallurgical changes, welding thermal stress,

welding residual stress and welding deformation in the heat affected zone of welded joint are due

to the temperature distribution and cooling rate.

In this paper, one dimensional temperature distribution and cooling rate due to transient arc

welding heat in the heat affected zone of the base metal are studied.

Heat transfer equation for one dimensional heat flow is formed,

and solution is obtained. Weld

heat input formula is also formed and used. Computed numerical results show a good agreement

with the experimented temper color.
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Table 1. Constants of Materials
T Material N low stamlecsl
- | carbon | | aluminum
Physical Propert‘y\\f>‘v steel ? steel
Specific Heat(cal/g.°C) \ 0. 136‘1) 0.120  0.214
Density (g/cm?®) ‘ 7,850 8,000} 2,700
Heat Conductivity ‘ 0. 130 0.050  0.500

(cal/cm.sec.®C)

Table 2. Welding Conditions
Qdmons\ fﬁ?‘éi t i]rg] IC:’;;?_ ‘weldmg ‘weldmg
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Matercals \I (cm) [(volt) '(amp )‘\cm min) process
low-carbon steel; | 'AC.
and 0.55| 27 | 94 | 18 |[stick arc
stainless steel | i | welding
' MIG
aluminum 0.635 26 | 185 68.6 ‘weldl[ng]
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Fig. 11 Specimen used

Fig. 12 Specimen welded
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