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On the Arc Welding Temperature in a Metal Tube

Hyochul Kim - Jong Eun Park

Abstract

In a recent year, welding is known as a most powerful process in production of pipe. For the

conventional purpose, pipe is welded in axial direction to minimize the welding cost. And for the

high pressure pipe, welding is done in helical direction to increase a allowable hoop stress.

An analytical welding temperature distributions in a metal tube are obtained as a two dimensional

case in quasi-stationary state. Numerical values which have been obtained by the analytical

investigation shows a good agreement with the isocromatic lines which have been appeared at

oxidized zone along the welds.

Therefore it is thought that the analytical result can be used in eatimating the heat effect

upon the material such as a residual stress and strain, metalurgical change and etc..
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Table 1. Temper Colors
(Approx. temp. at which color forms
Color o e i e e
| oF “C
light straw 400° | 204
tan 450 \ 232
brown 525 274
purple 575 302
dark blue ; 600 316

427 and higher

black 800 and higher
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arc welding
V=27 volt
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Table 2. Imput Data for Calculation of Tempe-
rature Distribution

properties and condition i data
density (lbs/ft?) ] 487
specific heat (Btu/lbs - F) ! 0.113
thermal conductivity (Btu/hr-{t-F) ( 25
thermal diffusivity (in®/sec) j 0.01808
axial welding speed (in/sec) ‘ 0.094
circumferential welding speed(rad/sec) 0. 126
mean diameter of pipe (inch) 2.656
mean thickness of pipe (inch) 0.148
filler metal consumming rate (inch®/sec) 1 0. 002
total heat input (Btu/sec-inch) 0.624
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V=27 volt

t=90, 148 inch

w=0, 126 Rad/sec

I=80 amp a=1,328 inch
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