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Abstract

In this paper, the exploration and advance in tungsten inert gas (TI1G) and metal inert gas (MIG) welding of various materials are
basically looked into from alternate points of view. Gas tungsten curve welding have been utilized to research the weld-capacity of
high quality composites. Some vital procedure parameters of TIG and MIG welding and their consequences for weld quality are
talked about. The mechanical properties of welded joints, for example, rigidity, hardness, and other vital basic properties are
additionally assessed. The point of this examination paper is to survey the ongoing advancement in TIG and MIG weldings of
various materials and to give a premise to take after on inquire about.
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Introduction

Welding is material joining processes in which at least two
sections are combine at their reaching surfaces by a reasonable
use of warmth and additionally weight. Numerous welding
forms are proficient by warm alone, with no weight
connected; others by a mix of warmth and weight; and still
others by weight alone, with no outside warmth provided. In
some welding forms, a filler material is likewise added to
encourage blend. Among all welding procedure gas tungsten
bend welding (GTAW) process is an exceptionally adaptable,
all-position welding process that is generally used to join Ni-
/Co-base composites. TIG welding created amid 1940 toward
the beginning of the Second World War. In GTAW, the
warmth for welding is created from an electric bend set up
between a non-consumable tungsten terminal and the work-
piece.

GTAW can be performed physically or adjusted to
programmed gear, and can be utilized as a part of creation and
in addition repair welding circumstances. GTAW is most
ordinarily used to weld thin segments of hardened steel and
non-ferrous metals, for example, aluminum, magnesium and
copper amalgams. The procedure gives the administrator more
prominent control over the weld than contending procedures,
for example, protected metal circular segment welding and gas
metal curve welding, taking into consideration more
grounded, higher quality welds. In any case, GTAW is
relatively more perplexing and hard to ace, and moreover, it is
altogether slower than most other welding systems. In show
disdain toward this, it has encourage more preferences over
different sorts of welding procedures and welds all metals
incorporating divergent ones with an extensive variety of
intensity supplies.

As of late, a few examinations have been done with the TIG-
MIG/MAG cross breed welding process. For instance,
Teixeira [** considered the impacts of parameters on the weld
dot geometry for the TIG what's more, MAG process pair and

customary MAG. Notwithstanding, the last outcomes showed
a contrast when utilizing a TIG light to preheat the base
material, yet factually, this distinction was not critical
amongst TIG and MAG forms couple and ordinary MAG for
the scope of welding parameters embraced. Kanemaru et al.
(13, 12] jnvestigated the impact of parameters (TIG and MIG
electric current, the edge between welding lights and the
separation between lights) on bend security and weld dab
geometry (the infiltration of the weld, the proportion between
globule width and dab stature).

In this examination, Kanemaru et al. ' 2 achieved the
accompanying conclusions: the TIG electric current must be
more prominent than the MIG electric current keeping in mind
the end goal to have a critical impact on the infiltration of the
weld, and they watched that TIG electrical streams of under
300 A kept the infiltration of the weld for all intents and
purposes consistent; on expanding the separation between the
welding lights, the electric bend winds up insecure; and the
variety of the points between the welding lights did not
demonstrate a striking variety in the weld dot geometry (width
and dab stature). Chen et al. 8 furthermore, Mishima et al.
(171 created numerical reproductions of the TIG-MIG/MAG
half breed welding process in order to break down the warm
conduct of the welded joints. The numerical reproduction
appeared that there is the likelihood of advancing the
centralization of warmth produced by the electric bends by
changing the edge between the TIG and MIG lights.

Literature review

As of late, extensive research work has been done all through
the world for foreseeing the quality and other mechanical
properties of various types of materials welded by gas
tungsten curve welding (GTAW) or tungsten idle gas welding
(TIG) process. A brief and particular survey of the significant
accessible data is displayed under the accompanying headings.
The accessible writing is arranged in the accompanying
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expansive territories:

= Based on impact of process parameters. Based on
advancement system.

= Based on lingering pressure development amid welding
process. Based on microstructure impact.

= On the Basis of Effect of Process Parameters

Gadewar SP et al. ™ examined the impact of process
parameters on dot geometry of welded joints. TIG welding
was performed on 3 mm thick 304 tempered steel. The test
outcome demonstrates that, as the welding current and gas
stream rate increments with the thickness of the work piece
the front width and back width esteem over the weld was
likewise increments from 3 to 5 mm for 1 mm thick work
piece and from 4 to 6 mm for 2mm thick work piece which
influence the mechanical property of welds with incredible
degree.

Wang Q et al. 2 examined the impacts of process parameters
of TIG curve welding on the microstructure, tractable property
and crack of welded joints of Ni-base super-amalgam. For
welding, plate width of 1.2-1.5 mm, welding current in the
scope of 55-90 A,with variable welding speed in the range
2100-2900 mm/min was utilized. From test result it was
watched that, the warmth input increments with increment of
welding current and diminishing of welding speed.

Raveendra A. et al. [®l performed analysis to check the impact
of beat current on the attributes of weldings by GTAW. The 3
mm thick sheet of steel were tried utilizing diverse
frequencies. More hardness found in the HAZ zone of all
weldings might be because of grain refinement. Higher
rigidity found in the non-beat current weldings. The analyst
watched that UTS and Y'S estimation of non-beat current were
more than the parent metal and beat current weldings. The
geometry of the weld example arranged by the creator is
appeared underneath in Fig. 1.
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Fig 2: Tensile Stress-Strain Curve of Weld Metal [,

Mathur An et al. ] examined the properties of gas tungsten
curve weld of AISI 304 hardened steel of 6 mm thickness.
Welding was performed with current in the range 48-112 An
and gas stream rate 7 - 15 I/min. From the investigation it was
inferred that, because of the nearness of different alloying
components and post weld warm medicines the elasticity and
malleability of the base metal is altogether higher than the
weld globule.

Khoushid AM et al. ! examined the mechanical properties of
welded aluminum 6061pipe utilizing three unique sorts of
welds. Weldings with revolution speed (1800 RPM) and travel
speed 4mm/min of MIG, TIG and Friction welding were
thought about. The microstructure of the welds, including the
piece zone and warmth influenced zone, has been looked at
and presumed that the small scale hardness esteems are higher
in the weld locale of FSW joints contrasted with MIG and
TIG. Moreover, FSW welds show higher quality qualities
contrasted with others.

Kumar CR An et al. [l considered the impact of process
parameters i.e. current, welding pace and gas stream rate of
316LN tempered steel utilizing TIG welding. The reaction
surface procedure is utilized to build up the experimental
relationship. Utilizing the Finite Element investigation
numerical information created because of process factors on
weld-dab geometry, relapse models relating the weld-dab
shape parameters with the procedure parameters and the test
result demonstrates that the welded steel joint is at 95 %
certainty level.

Singh N et al. 8 performed TIG welding of review 202 AlISI
treated steel and think about the single V butt and twofold V
butt joint at various current rates by keeping different
parameters steady. Based on elasticity, smaller scale hardness
and microstructure of weldings it was gotten that the twofold
v joint got at high current has more rigidity, hardness and
sturdiness than the single V joint.

Methodologies used in these processes

Figure 3 outlines the exploratory framework utilized for the
half and half welding of test examples. This framework
comprises of an ESAB TIG 2200i AC/DC (ESAB-Brazil,
Contagem, Minas Gerais, Brazil) welding source with a high
recurrence drive, an ESAB MIG/MAG Warrior 500i DC/CV
(ESAB, Contagem, Minas Gerais,) welding source with
programmed wire feed, a table with mechanized dislodging
also, the gas chambers utilized (argon, CO2 and Atal 21 — gas
blend of 21% CO2 + 79% Ar). For the TIG welding process,
an AWS EWTh-2 cathode which was 2.4 mm in distance
across and had a 60° summit edge was utilized. The extremity
utilized as a part of the TIG procedure was DCNE (Direct
Current Negative Electrode) 1%, that is consistent electric
current with a negative terminal. The situation of the TIG burn
was 0° to the vertical. The separation from the tip of the
cathode to the workpiece was 3 mm, that is the length of the
electric circular segment was 3 mm. For MIG/MAG welding,
an AWS ER70S-6 wire 1 mm in measurement was utilized.
The extremity utilized as a part of the MIG/MAG process was
DCPE 2 that is a persistent electric current with a positive
cathode. The tendency of the light in connection to the vertical
was 45°. The separation between the contact tip and the
workpiece was 10 mm, and the separation between the
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cathode (TIG) what's more, the wire (MIG/MAG) was 4 mm.
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Fig 3: Schematic diagram of TIG-MIG/MAG hybrid welding.

In this welding framework, the welding sources were driven
all the while, i.e., the electric, TIG furthermore, MIG/MAG
bends were begun at a similar minute by methods for an on/off
switch. Moreover, in this framework, the welding lights stayed
settled, and the table moved consequently. The test examples
were made of AISI 1045 steel, 8 mm thick, 38 mm wide and
200 mm long, for which dab on-plate welding was utilized 1%,

Plan of Experiments

What was at first characterized were the attributes of the weld
dot geometry that would be examined. In this way, the
investigation of the accompanying yield factors (reactions)
was set: weld infiltration, the warmth influenced zone (HAZ),
weld width and weld stature. The coveted attributes comprised
of acquiring more prominent infiltration and less globule
stature. For the weld width, improvement was arranged for a
bigger width because of a conceivable use in surface covering
forms, though for the HAZ the littlest territory was wanted.

In view of a hypothetical establishing, the components that
would be fluctuated in this investigation were characterized.
The components picked were: the gas compose (MIG/MAG),
voltage (MIG/MAG), wire feed (MIG/MAG), electric current
(TIG), gas stream rate (TIG) and welding speed [61,

Why both TIG & MIG welding

While both final products of MIG and TIG Welding are the
same, in that the metal sorts or parts are joined out by
warming the surfaces to the point of softening, there are
extremely particular distinction in both appearance and
method. Every one of the 13 weld station at A-1 Fabricators
and Finishers is outfitted with a MIG and TIG welding
machine.

The mig procedure is utilized to weld most metal composes.
In situations where weld quality isn't basic the Mig procedure
is quick, taken a toll proficient, and produces comes about that
are more than satisfactory for most assembling and
manufacture needs 1€,

MIG welding was created in 1940's, and is considered semi-
mechanized. Representing the aptitude of the welder, the
nonstop filling of the joint being welded through the MIG
welding machine, takes into account longer weld dots and
expanded profitability.

Three things are required for the MIG weld process, power to
deliver warm, a terminal to fill the joint, and protecting gas to
shield the weld from the air. The wire goes through the liner,
which likewise has gas bolstering through a similar link to the

point of bend, which shields the weld from the air. MIG
welding is finished utilizing a little anode that is encouraged
persistently, while the administrator controls the measure of
weld 119,

TIG welding is generally utilized for basic weld joints,
welding metals other than regular steel, and where exact, little
welds are required.

It is a manual welding process that requires the welder to
utilize two hands to weld. One of the real contrasts of TIG
welding process is the way the circular segment is made and
how the filler metal is included. Amid the TIG Welding
process one hand is utilized to hold the TIG burn that creates
the curve and the other hand is utilized to add the filler metal
to the weld joint. Because of two hands and the coordination
required to weld TIG welding is the most troublesome of the
welding procedures to learn. The TIG welding process is the
most adaptable with regards to welding of various metals and
creates the higher nature of weld, when executed
appropriately, however the procedure is moderate.

TIG welding requires three things, warmth, protecting, and
filler metal. The warmth is delivered by power going through
the tungsten anode by making a circular segment to the metal.
The protecting originates from a compacted container of gas
that streams to the weld region to shield it from air. The filler
metal is only a wire that is dunked by hand into the curve and
liquefied 7,

The marriage of the three required components starts with the
welder turning on the gas stream, either by or a valve or on the
TIG burn itself. The gas starts to stream and begins shielding
the weld region from the air. The light is held over the weld
joint sufficiently far for the light not to contact the metal. The
welder at that point presses a foot pedal and the TIG lights
tungsten terminal begins a curve. Once the circular segment is
begun the two bits of metal start to soften by making a puddle
of metal. Once the puddle is built up the welder with the other
hand begins filling the joint by physically plunging a welding
wire into the circular segment to fill the joint. At last this
procedure makes a solitary bit of metal.

Conclusion

The above areas, assesses the region where a few research

work completed on TIG/MIG welding before. By considering

a few parts of consumption opposition properties,

microstructure, divergent metal welding and Optimization of

various welding process utilizing test and numerical

methodologies. A portion of the outcomes are specified

underneath:

= Using higher welding speed with higher current improve
the mechanical properties of the weld metal.

= Welding velocity antagonistically influences the dot
geometry of welded joints.

= Alternating protecting gas utilizing as a part of the TIG
weldings increments rigidity, diminishes split porosity and
pliability of the weld.

= Under wuniaxial weakness stacking the weariness
disappointment moves from weld toe to weld root.

= During business TIG welding the lingering stresses
changes from external to internal surface from
compressive to pliable.

= The size of warmth affected zone is less when low warmth
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input is utilized while welding treated steel utilizing
GTAW process.
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