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By Using Finite Element Method in CO, Arc Welding
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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

YERRG e, 7oA kxxE x& wWako g9
dHxzoln C,& Hldolt)

2) & diFd & EWozRy waEd

3) A $H2xEE 1427C00 AYTR(HAZ)

o] 2x9 F4L% (eutectoid temperature)
ol Al A} olHel AFE uiglo g

FFEA ) ek 712e 1482C9 HeA

I FFER e AAE 727Ce FeMolgtn
HPAP,

9 83 wiredl #H7le ddd TS mR A9
822 modellingdll o1#-go] ooz QARg
off = A] ekt

5 49 5L F4Z0 sl o)),

=

6) BfE Fej wgo
3

Lo xR

7 EdL 23 ol Sy oz s 1/29ke] &)
Mg
8) otz del WM EA7t dAEER old s
2 §5E5EY 2EEXE 9 sy A
“dgefolm, upekA S Fujo FHAANE =
7448k el
Fig2ol CO, ot=2&4 43219 HF A} HH =<
NE=g Bgch
OFEERE Uoju= dufxe] 4L uje Bz
3EE o] B¥AYE W] 93 olmas()S A
83t FFEHE ANUAE FFFadn). Q=n -V -
© ok o3 FFE iR ZA o] M| Ha e
of of& £ Aol ne e 80% 2 7HRA
otz YAH = 2719 D (Heat Input) Z7& n
(F&)°] 08V(AP o] 25(V)elt [(AE)7} 220(A)



224

weliding tareh

Dltection of
welding

2
\

I /"llnM sowce

=5
&
L

)
s

Weld
S=

\
N5

[___]____J

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®

250 M2 eizel ¥NY Aol g

() (W/mC)

0 74.00

227 65.31

727 52.25

1227 36.92

1677 3135

1727 60.00
1727014 60.00
=250 M2 gizte) nig
T(C)  C(Jkg ©)
0 320

227 502

477 668.8
477°1%4 66838

&PHYg=25v
SHAF=220A
OFZAE=067

| HEE=625cm/ses

°tZ beam %4 =4mm

€3 wire A7=12mm

&3 wire $H%%=10cm/s
=2E-%% A =20mm
=& A% =18mm

=& 2te=(C
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F%=13 litre/min

dAY Al52=001655 W/mC

v 9 =851 J/kgC
FHAAS=149" 10"kg/ms
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Table.2 Specification of CO. Arc Welding Machine and

Speed Control Unit
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c -
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Numerical Value [Experimental Value Error Z 4 il
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] I
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7.4(na) x 3. Hma)—— o——— Size of Perelration

Penetration
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Fig.8 The Size of Penetration and HAZ measured from Nu-
merical Results(At 7 sec)
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