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ABSTRACT

Now a days there are numerous types of weldingnigales are used according to the application irckviie
major part of industries employed g@rc welding process is one among the severalrdiffetypes of welding process.
CO, arc welding process overcomes the restrictionsifigismall lengths of electrodes. The present vieganned to
carry out by experimental work to analyze distarsidike angular distortion and transverse shrinkaghe welded joints
due to the heat input by varying welding speeddlifierent butt joints keeping other parameters léc voltage, welding
current and electrode extension constant, using @Owelding process. The different butt jointsdugethis process are
Single V-groove butt joints, Bevel groove butt jmirand double V-groove butt joints. Distortion irelding can be
classified as (1) angular distortion, (2) transeeslrinkage. Distortion can often controlled byt a suitable sequence
of welding. A correct welding sequence which redutte distortion to minimum does not remove or lothe locked up

stresses. Further reduced heat input results srdisgortion.
KEYWORDS: Experimental Investigation of Angular Distortion

INTRODUCTION

Welding is a reliable and efficient joining procéssvhich the coalescence of metals is achievetubipn and is
used extensively in the fabrication of many streesubuildings, ships, pressure vessels, automutullgstries, etc., due to
many advantages it has, over the other fabricgtionesses. Localized heating during welding, foldvby rapid cooling,
can generate residual stresses and distortion. Hawdistortion is a problem faced during welding fon uniform
heating and unequal cooling of metals. The presehdestortion in weldments poses problems in ferthssembly. Now a
days there are numerous types of welding techniqeesrding to the applications required in which thajor part of
industries employed CQarc welding process is one among several differges of welding process. G@rc welding
process overcomes the restriction of using smaljtles of electrodes as manual metal-arc welding auadcomes the

inability of the submerged-arc welding process &dan various positions.

Distortion is caused by the unequal heating andirngof a metallic body during welding. It is alsaused by the
contraction of weld metal during solidification andoling to room temperature and the contractionhef surrounding
parent metal as it cools from high welding tempaetvhen those portions contrast they try to phdl parts together and

results in distortion.

The CQ arc welding is the process in which the sourcéedt is an arc formed between a consumable metal

electrode and the work piece, and the arc and tiieempuddle are protected from contamination leyatmosphere with
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an externally supplied gaseous shield of,@as. The quality of weld in GQarc welding process is influenced by
independent variables such as welding current,valtage, welding speed and electrode extensions. gradiction of
process parameters involved in £&c welding process is a very complex with respedistortion. So there is a need to

predict distortion produced during welding.

CGO, gas is used as the shielding gas in MIG weldingteél plates. The flow characteristics of Qe such that
the gas issues in a non-turbulent manner from th@e §tin. With CQ shielding gas the metal transfer will be globw@ad
non-axial at low current densities. Hence therel Wi considerable spatter. The non-axial trans$ercaused by
electromagnetic repulsive force acting on the bottf the molten drop. MIG/COwelding with spray type arc (current
density 350 amps) is best suited for welding reddyi thick parts. For thin sheets dip transfer téghe is used with low
arc voltage (16 - 22 V) and low current (60 - 18@a). The low arc voltage results in a reducedeargth and the molten
droplet gets transferred into the weld pool by aimontact. With pure argon or a mixture of argoa0f6 CQ, the metal
transfer is globular at low current density, buaioes to spray type when the current density iseedn the spray type
transfer the metal travels across the arc in the fof fine droplets which is induced by the magnébirce acting on the
molten electrode tip. 100 per cent pure argon Eduf®r almost all metals except steels. Helium higder thermal
conductivity. So it gives higher arc voltage fogigen current and higher heat input. However, melhaeing lighter (than
argon and air) rises in a turbulent manner andstéaddisperse into air. So higher flow rate will feguired in helium
shielding. CQ is widely used for welding of mild steel and ivgs sound weld deposits. In these the electrodé¢ mus

contain appropriate balance of deoxidizers.

The present work is planned to carry out by expenital work to analyze distortions like angular alisbn and
transverse shrinkage in the welded joints due ¢éohiat input by varying welding speed for differbuatt joints keeping
other parameters like arc voltage, welding cur@md electrode extension constant using @@ welding process. The
different butt joints used in this process are Binggroove butt joints, Bevel groove butt jointsdadouble V-groove butt
joints. Distortion in welding can be classified (@3 angular distortion (2) longitudinal distorti¢®) transverse distortion.
Distortion can often controlled by adapting a shlgasequence of welding. A correct welding sequengieh reduces the

distortion to minimum does not remove or lower ltheked up stresses. Further reduced heat inpultsasuess distortion.
Experimental Setup

In the experimental work, GOArc Welding machine and different equipment hasrbased for the welding of
mild steel specimens. The specimens were fabriazad) CQ arc welding process by considering different lieptit by
varying process parameters. This ¢ Welding machine has the provision to vary pinecess parameters like welding
current, arc voltage, electrode diameter, and mldet wire speed and electrode extension. The Siigjmove, bevel
groove and double V-groove butt welded joints withrying welding speed keeping other parameter eohsivere
prepared in single pass by using £fc welding process. Welding consumables liketadde and C@gas were used in
this welding process. The electrode used was lowgaraese copper coated with wire diameter of 1.2 thenwire feed

rate of 3 m/min and 6 mm electrode extension.

The base plates made up of mild steel was usedvédding using above equipment and consumables and
prepared specimens of three different grooves siglsingle V grooves, bevel grooves and double \o\g@® on a

specimen size of 250x250x8 in mm

Impact Factor (JCC): 3.8967 NAAS Rating.02
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Variables Selected

The process variable like welding current is selédbr conducting experiments for different grooliks single
V groove beveled groove and double V groove spetsmier varying heat input by varying welding speéther
parameters like electrode diameter, arc voltage edectrode extensions were kept constant. Thitseo$specimens were
selected for different grooves. Each set contaifimg specimens were chosen to weld by varying ingldpeeds and
time is recorded.

Preparation of Specimens

Length and width of the specimens taken was 250 amoh thickness of plate was taken 8 mm for all the
specimens. Root face of 4 mm in single V groove lagnkel groove, and 2 mm in double V groove butttiwere used.
Groove angle of 45in single V groove and double V groove and 22bbevel groove were used. The compositions of
mild steel base plate and electrode are given belitlvtheir different composition. Single “V” Groevbutt joint, Bevel
Groove butt joint and double “V” Groove butt joeate as shown in Figures 1.2, 1.3 and 1.4.

250 mm

Figure 1.2: Single “V” Groove Butt Joint

250 mm

Figure 1.3: Bevel Groove Butt Joint

250 mm

Figure 1.4: Double “V” Groove Butt Joint

The chemical composition of mild steel base plates given in table 1.1, percentage of carbon, maess
sulphur, phosphorous, silicon, aluminum nitrate@mposed and rest of the part is composed ofdtadtiron in the mild
steel plate, which is being welded. Where R in@isdhe rest of the part

Table 1.1: Chemical Composition of Base Plate

0.18] 1.06| 0.03 0.0 0. 0.045 0.0p4

The composition of electrode wire is as shown bigal.2, which is composed of carbon, manganesdphsu
phosphorous, silicon, aluminum, nitrate with resppecpercentage are composed and rest of the past@mposed of Fe
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that is iron, and this is used as filler metal ielding.

Table 1.2: Chemical Composition of Electrode

0.08/ 05 | 0.01§ 0.018 0.017 0.32 0.004

Table 1.3: Process Parameters Recorded for SingleGroove, Bevel Groove and Double
V Groove Bultt Joints for Different Specimens

1 100 20 1.09 1.07 1.05
2 100 20 1.26 1.22 1.25
3 100 20 1.54 1.59 1.55
4 100 20 1.87 1.93 1.9
P
F, :

[

Figure 1.5: Specimen Welded Using COArc Welding
RESULTS AND DISCUSSIONS

The experimental work was carried out by weldinddnsieel plates using G@\rc Welding process and studied
on the effect of heat input with respect to angdiatortions and transverse shrinkages. The resbiined are discussed
and presented for angular distortion and transvehsmkage for bevel groove, single V groove, andhlde V groove

welded butt joints.
Angular Distortion

The effect of heat input on angular distortion $argle V-groove, bevel groove and double V groou#t fmints
are presented. The surface profiles for all thesigpens are also given. The angular distortiongffferent butt joints are

compared.

Impact Factor (JCC): 3.8967 NAAS Rating.02
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CONCLUSIONS

The experimental studies on distortions on the aeldlates for mild steel plates with increasingtheput by
varying welding speed for different butt joints hbden carried out using G@rc welding process. Following are the

conclusions drawn within the scope of the invesitiga

* As heat input increases, the angular distortiomeiases in single V-groove, bevel groove and dowWkdeoove

butt welded joints.

e For same heat input angular distortion is maximanbével groove welded joints when compared to thgles

V-groove and double V-groove welded joints and mimin for double V-groove welded joint.
e The distribution of transverse shrinkage is maximatrthe center of the weld and minimum at the endsngle
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V-groove, bevel groove and double V-groove buttdedljoints.

As heat input increases transverse shrinkagesasesein single V-groove, bevel groove and doubjgddve butt

welded joints.

For same heat input transverse shrinkage is maximudouble V-groove welded joints when comparedhi

single V-groove and bevel-groove welded joints emdimum for bevel-groove welded joint.
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