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Abstract

A prediction of penetration and heat affected zone by using Finite Element Method in CO, Arc Welding
has been discussed this paper.

The temperature distribution of a base metal produced by the CO. arc welding processing is analyzed
by using a three dimensional finite element model.

The common finite element program ANSYS 4.4A was employed to obtain the numerical results.

Temperature dependent material properties, effect of latent heat, and the convective boundary conditions
are included in the model.

Numerically predicted sizes of the penetration and the heat affected zone are compared with the experime-
ntally observed values.

As a result, there was a slight difference between numerical analysis values and experimentally observed
values.

For in the case of heat affected zone, it was not considered a precise forced convective coefficient value,
and in the case of penetration, it was not, considered a arc force.
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Fig.1 Specific Heat versus Thermal Conductivity
Depending on Temperature for Mild Steel
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Fig.2 Coordinate System for Analysis of
CO; Arc Welding Process
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Table.1 Data used for Numerical Results
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Ambient Temperature=20C
Solidus temperature=1427C
Liquidus temperature = 14827
Latent heat of fusion=273790 J/kg
Density of M.S.=7870 kg/m®
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0 74.00

227 65.31

727 52.25

1227 36.92

1677 3135

1727 60.00
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477°1%4 66838

&PHYg=25v

SHAF=220A

OFZAE=067

| HEE=625cm/ses

°tZ beam %4 =4mm
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Table.2 Specification of CO. Arc Welding Machine and
Speed Control Unit
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