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Transient Temperature Drstributions in a Adiabatic Plate
Due to Resistance Spot Welding

Hyochul Kim

Abstract

As the technique of resistance spot welding became more and more advanced the factors

hitherto considered secondary became more and more important. Among these factors the

distribution of heat and temperature during resistance spot welding is particularly important in

conjunction with thermal stress, strain and residual stress, strain problems.

The analytical investigations upon the transient temperature due to resistance spot welding

were made for the carbon steel plate and aluminum alloy plate. The numerical values obtained

by the analytical

investigation are nearly identical with the temperature distribution which

obtained by D. J. Sullivan and some other experimental data.

It was thought therefore useful to estimate the heat effect upon the material such as a

residual stress and strain, metalurgical change, change in physical properties and etc.
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Table 1. Comparision of the physical properties
for the low carbon steel and aluminum
alloy

aluminum
alloy

Young’s modulus (ps) | 30,000,000 10,000,000
density (Ibs/ft®) 487;[ 171

[ low carbon J

Physical property steel

specific heat(Btu/lbs-F) 1 0. 113‘ 0.22
gl sonditii g g
thermal, ciffwaivity " 01808‘ 0.1466
melting point(°F) ‘: 2700i 1220
anneg(l)il?)g temperature | 1500_1695\1 597
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Fig. 2-1 Transient temperature distributions in
a low carbon steel plate
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Fig. 2-2 Temperature histroies in a low carbon
steel plate

Fig. 3-1 Transient temperature distributions in
a aluminum alloy plate
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Fig. 3-2 Temperature histories in a aluminum

alloy plate
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Fig. 2-4 Transient cooling rate in a low carbon
steel plate

Fig. 3-4 Transient cooling rate in a aluminum

alloy plate
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