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Temperature Distribution and Thermal Stresses of Infinite
Plate due to Tandem Arc Welding

Hyochul Kim - J.Y. Lee

Abstract

In shipyard production processes, lots of steel plates are assembled by welding.

Some rectangular steel plates are buttwelded to build a large "block in panel production lines,
There are some advantages to take the tandem arc welding in butt joints of rectangular plates
with respect to welding speed.

Hence, the thermal stresses and the temperature distribution of the tandem arc welding are
studied in this paper.

The solutions in the case of the finfinite plate with two instantaneous point heat sources have
been obtained. And then the solutions have been extended to the case of two moving heat sources
corresponding to the tandem arc welding with the aid of Duhamel’s superposition integral.
1t was found that the temperature distribution was good agreement with the results of the experi-
ments by Rosenthal and Park and the thermal stresses calculated were acceptable with respect to
a physical phenomenon.

These solutions are able to be applied to the problem such as a line heating.
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A: instantaneous point heat source point
p(r,8): arbitrary point

Fig. 1. Coordinate system
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A, starting position of heat source A

A, arbitray position of moving heat source A
Ajp: present position of heat source A
P{z,y): arbitrary point

Fig. 2-1. Coordinate system for moving heat source A
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B;: starting position of heat source B

B,: arbitrary position of moving heat source B
B,: present position of heat source B

P(z,y): arbitrary point

Fig. 2-2. Coordinate system for moving heat source B
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Fig. 3-1.

Stress components of P in polar and rectangular form due to heat source A
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Fig. 3-2. Stress components of P in polar and rectangular form due to heat source B
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