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ABSTRACT

» Control of heat affected zone (HAZ) width is ve
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INTRODUCTION

» Submerged arc welding (SAW) is a high quality, high d
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» For the case SAW joint, engineers repeatedly face the problem to
select the appropriate process control parameters fo
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» The bead width and depth of penetration, meas
thermal imaging technique (IRTI technique), wer
in aility of SAW process [5].
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» The identification of the confribution of each pr,
ity or performance of a SAW joint,
in this area and demands
Since the HAZ width is ¢
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EXPERIMENTAL PROC

» MEMCO semi automatic welding machine wit
retifyer type power source with a 1200-A ca

2l plates 30x15x2cm. An ESAB
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d. The experiments we
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DEVELOPMENT OF
MATHEMATICAL MODEL

» Let HAZ width can be expressed as
Y=0O o F+0,S+a,N+a.V4+aF?+a,
+Q,,FN+a, ,SN

denote Arc Volta
d Stick Out respe
e a; coefficients (wi
AT LAB and tabulated in table-3.
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TABLE-3: Regression coefficient ¢




PARABOLOID HEAT
SOURCE:

» Heatinputis the key parameter for the change
on heat distribution/fransient femperature dist

been assumed as para

purce, in which heatis
out the heat source
Ity (X, v, z) at a point{X;

(1)
m heat density and paraboloid heat
fively.




» If Qgis the total heat input, from fig-1,it can be written as

> Q=115 )y a2

g voltage, the current and the arc

dr submerged arc welding process, as




INDUCED TEMPERAT
FIELD

» Heat conduction in a homogeneous so
thediaear parfial differential equati

source,p Is the den
the thermal conductivi
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» The fundamental solution of equation {5) is the
le.

ermal diffusivity.

perature increment at point{x, y, z) and
taneous unit heat source applied at
assuming the body to be infinite with an
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» Then, due to the linearity of equation (5), the temperature variation

induced at point(x, vy, z) at time t by instantaneous heat sour f
magnifude
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» Then the temperature induced by the oval he
by equationis

ody was initially at th
rature field is defined
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» Applying expansion of function theory we get-
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Prediction of HAZ wicC
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OPTIMIZATION OF HA
WIDTH

» HAZ width is a function of the process paramet
and these, in turns, depend on the heo’r input

idth and heat input fro

e heat input and HAZ
,in the form :

3 Where y=HAZ width

from figure 3.




CONCLUSION

» A good agreement between the predicted an
of HAZ width has been achieved by ignoring
by the welded plate. The ¢
merged arc welding in t
setting of input vari
e the HAZ width.




Table 1. Chemical compos
C-Mn steel work piece (in %)

0.36 1.58 0.023 0.027 0.06 0.03 0.01 0.04 0.05




Table-2: Observed V&
of HAZ width
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Table-4: Calculation of Variana
testing the adequacy of the mod€

SS DF SS DF SS DF SS DF FRATIO RRATIO

1.18 4 0.4 10 0.08 10 0.03 6 1.9 5 ADEQUATE
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