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ABSTRACT

Welding is a manufacturing interaction that joins materials, typically metals or thermoplastics, by
utilizing high warmth to liquefy the parts together and permitting them to cool, causing combination.
Welding in particular from lower temperature metal-joining methods, for example, brazing and
fastening, which don't liquefy the base metal. Tungsten Inert Gas (TIG) welding, otherwise called
Gas Tungsten Arc Welding (GTAW) is a curve welding measure that creates the weld with a non-
consumable tungsten anode, with the assistance of that building item made solid and high precision
for work. Be that as it may, Gas Tungsten Arc Welding (GTAW) moderates interaction welding. In
our proposed work, Gas Tungsten Arc Welding (GTAW) was performed with and without filler
material on a 4 mm thick gentle steel plate. After that, we attempt to explore morphology with the
assistance of SEM and attempt to examine mechanical properties like elasticity, compressive
strength. Likewise attempt to discover the variety of recurrence, current, and voltage during welding
measure with the assistance of temperature examining tracker. We recommended that the result like
the base material.
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I.  INTRODUCTION

Welding is a creation cycle whereby at least two sections are combined through warmth, pressure,
or both shaping a join as the parts cool. Welding is typically utilized on metals and thermoplastics
yet can likewise be utilized on wood. The finished welded joint might be alluded to as a weldment.
A few materials require the utilization of explicit cycles and procedures. A number is considered
‘unwieldable," a term not generally found in word references yet helpful and expressive in design.
The parts that are joined are known as the parent material. The material added to assist with shaping
the join is called filler or consumable. The type of these materials may see them alluded to as parent
plate or line, filler wire, consumable anode (for curve welding), and so on consumables are generally
picked to be comparable in the organization to the parent material, consequently shaping a
homogenous weld, however, there are events, like when welding weak cast irons, when a filler with
a different creation and, in this way, properties is utilized. These welds are called heterogeneous.

or then again mix of variables like pressing factor, warmth, and filler material utilized.
1.1 Types of Welding Process

Welding processes are broadly divided into two types;

1.Pressure Welding Process

2.Fusion Welding Process:

In the pressing factor welding measure: In this welding joining is finished by the use of outer
pressing factor or power at the space of contact, which causes pretty much plastic misshaping of
both the contact surfaces. The confronting surfaces are warmed partly to allow or to work with
lasting holding.
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Normally, the warmth utilized during this welding interaction is significantly less than the dissolving
point of the base metal. More often than not extra filler metal isn't needed during these sorts of
welding procedures. Obstruction welding and Diffusion welding are the instances of the pressing
factor welding measure.

Fusion welding process: In this welding, joining is finished by dissolving the base metals in the
space of contact. No outside pressing factor or power is needed during combination welding
measures and regularly filler metal is additionally utilized. The curve welding measure is perhaps
the most well-known welding measure, which has a place with the group of the combination welding
measure. Usually utilized combination welding measures resistance welding and Diffusion welding
are the instances of the pressing factor welding measure

(a) Arc Welding

» SMAW (Shielded Metal Arc Welding or Stick Welding)
GMAW (Gas Metal Arc Welding or MIG welding)
GTAW (Gas Tungsten Arc Welding or TIG Welding)
SAW (Submerged Arc Welding)

FCAW (Flux Cored ARC Welding)

PAW (Plasma Arc Welding)

Carbon Arc Welding

» Stud Welding

(b) Oxyfuel Gas Welding
(c) Electron beam welding
(d) Laser beam welding
(e) Thermit Welding

(f) Electroslag Welding

YVVVVYVY

1.2 Tungsten Inert Gas welding

Gas tungsten circular segment welding, otherwise called tungsten latent gas (TIG) welding, is a
curve welding measure that utilizes a no consumable tungsten terminal to deliver the weld. The filler
metal is added from an outside source, normally as an exposed metal filler bar. The weld pool region
is shielded from the environment and conceivable pollution by a protecting latent gas, like argon. A
filler metal regularly is utilized, albeit a few welds, known as autogenous welds, don't need. TAW
is most appropriate to weld meager segments of tempered steel and light metals, like aluminum,
magnesium, and copper compounds. The interaction permits the administrator more noteworthy
authority over the welding cycle than different strategies, which brings about more grounded, high-
uprightness welds. The weaknesses are that GTAW is more mind-boggling and slower than
numerous other welding procedures.

1.2.1 Principle of TIG welding

The rule of TIG welding is equivalent to bend welding. In the TIG welding, the extreme focus curve
is delivered between the tungsten anode and work piece. The curve produces enormous warmth
energy which is utilized to join the metal plate. The safeguarding gas is utilized and it shields the
weld surface from oxidization. The TIG interaction utilizes the warmth created by an electric bend
between the metals to be joined and an infusible tungsten-based terminal, situated in the welding
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light. The curve region is covered in a dormant or diminishing gas safeguard to secure the weld pool
and the tungsten terminal. The filler metal as a bar is applied physically by the welder into the weld
pool.

Tungsten
electrode

- (Gas nozzle

atmosphere m

Fig.1: Representation of all parts of TIG welding
Il. Literature Review
TIG welding is widely used for different types of metal & alloys and still lots of research work

is going for better performance by the TIG welding process.

Krishnan et al. [1] and his team experiment perform on a mild steel plate by TIG and we conclude
that if the welding was done by TIG then finer grain size was obtained at weld metal and heat-
affected zone. This welding on 12 mm thick mild steel with 200 A, current 19 V voltage, and 100
mm/min welding speed.

Raj and Varghese [2] foresee the mutilation created during TIG welding of low carbon steel. In
their examination, have created three-dimensional limited component model like longitudinal,
precise or cross over contortion. Contortion in welding is created because of non-uniform warming
and cooling. To approve the model welding was performed with welding current 150 A, anode hole
3 mm, gas stream rate 25 I/min, cathode measurement 0.8 mm, and Argon as protecting gas. They
presumed that, greatest mutilation happens at the surface inverse to the weld and along X course of
weld contrast with other two bearings.
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Abhulimen and Achebo [3] performed investigations to recognize the practical welding boundaries
utilizing the Response surface technique (RSM) during TIG welding of gentle steel pipe. Welding
Parameters considered were gas stream rate 25 to 30 I/min, welding current 130 to 180 A, bend
voltage 10.5 to 13.5 volt, and argon as protecting gas. Results showed that by utilizing TIG welding
of gentle steel greatest pliable and yield strength of 542 MPa and 547 MPa was accomplished
individually.

Mishra et al. [4] have examined mechanical properties among TIG and MIG welded different joints.
Gentle steel and tempered steel disparate material joints are extremely normal underlying
applications. These unique joints give a great mix of mechanical properties like destructive
obstruction and rigidity at a lower cost. Welding boundaries considered for MIG welding were
welding current 80-400 An and voltage 26-56 10volt. TIG welding was performed with 50-76 A
current and 10-14-volt voltage. TIG-welded disparate joints give better elasticity due to less
porosity. Both unique joints have the best pliability and yield strength for TIG and MIG welding

Fujii et al. [5] fostered a high-level initiated T1G welding strategy for profound infiltration of a weld
joint. Marangoni convection actuated on the liquid pool by surface strain inclination. To control
Marangoni convection limited quantity of oxidizing gas was utilized. Welding measure finished
with welding current 160 A, welding speed 0.75 mm/s, cathode hole of 1mm, and Ar-O2
safeguarding gas. They saw that Marangoni convection changes from internal to outward and weld
shape become wide and shallow.

Kuo et al. [6] explore the impact of oxide motions during TIG welding of 6 mm thick disparate joint
between gentle steel and tempered steel. The Cao, Fe203, Cr203, and SiO2 motions were utilized
in the powder structure. These powders were blended in with CH3)2CO to create paint. Before
welding, a dainty layer of motion was brushed onto the outside of the joint to be welded. TIG
welding was performed with welding speed 150 mm/min, welding current 200 An, and gas stream
of 12 I/min. The outcome shows that the surface appearance of T1G welds created with oxide motion
shaped lingering slag. TIG welding with SiO2 motion powder can expand joint infiltration and weld
to profundity proportion

Vikesh et al. [7] examined the impact of actuated transition on TIG welding measures. They zeroed
in on the impact of entrance in gentle steel by TIG welding measure. In contrast with another circular
segment, welding measures it having little profundity of infiltration. An enacting transition powder
is utilized to stay away from this issue. Taguchi advancement is utilized to advance welding measure
boundaries utilizing initiating TIG welding technique on gentle steel. They see from the exploratory
outcome that works on inside and out of the entrance at weld zone with increment weld current. The
profundity of infiltration is contrarily relative to the movement speed.

Pal and Kumar [8] considered the impact of initiated TIG welding on wear properties and
weakening rate in medium carbon steel welds of 12 mm thick plate. TiO2 and Cr203 motions were
utilized in powder structure. Motion powder was consistently blended in with CH3)2CO and brushed
onto the outside of the joint to be welded. DC and straight extremity were utilized with consistent
welding speed. A solitary pass TIG welding was performed with a 180A welding current. The
outcome showed that TiO2 motion-covered weld expanded the weakening on base metal as contrast
with Cr203 transition covered weld.
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Nayee et al. [9] considered the impact of oxide-put together motions concerning metallurgical and
mechanical properties of the weld joint. Tungsten latent gas welding measure is utilized to deliver
welds between 6mm thick gentle steel and treated steel plate with enacting motion. In this
examination ZnO, TiO2, and MnO2 powder were utilized. Welding measure performed with
welding current 200 A, curve voltage 12.5 V, and welding rate of 55 mm/min. Most elevated width
to profundity proportion get under TiO2and ZnO transitions contrast with traditional TIG welding
measure. Among each of the three motions, TiO2 shows the most minimal rakish twisting.

III. METHODOLOGY

Mailed Steel

During welding Welded product

Fig.2.Line Diagram of proposed process

IV. Objective of Work

» To perform autogenous TIG welding of a5 mm thick mild steel plate without using any filler
rod and study the effect of welding current and welding speed.

» To study the weld depth and width and microstructure of the weld area obtained after TIG
welding for different welding conditions.

» To study the effect of various welding parameters like arc voltage, welding current, and
welding speed.

» To perform TIG welding of a 5 mm thick mild steel plate using a layer of TiO2 coating
(activated flux).

» To perform TIG welding of 5 mm thick mild steel plate by maintaining the different gap
between the plates to be welded.

» To measure the tensile strength of the weld joint.
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» To measure macro-hardness of welding zone

V. Conclusion

» The Expected results of the conventional TIG welding process performed show that
maximum depth of penetration was proposed to obtain with the parametric combination of
minimum welding speed and maximum current.

» The same procedure is repeated with additional utilization of TiO2 flux, depth of penetration
proposed to increases in comparison to the conventional welding and seen the effect of flux.

» The constant welding speed, another set of experiments proposed by maintaining a gap
between workpiece to be welded. And observation of the effect of welding with proper
material flow proposed to the joint for higher welding current.
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