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Abstract— Welding is a non-flexible combination of two 

substances (usually metals) using a finite compound that arises 

due to the right mixture of temperature, weight and metallic 

conditions. Depending on the combination of temperature and 

weight from the maximum heat without weight to the 

maximum weight with the lowest temperature, a wide range of 

welding shapes have been created. There are different types of 

welding including Metal Arc, Submerged Arc, Resistance Butt, 

Flash, Spot, Seam and Projection. Although there are a variety 

of metallurgy processes, welding is a masterpiece among the 

most durable and fast-paced systems available. The process of 

welding the revolving metal part of the gas uses a solid wire 

terminal that is always based on the weld pool. The wire anode 

is corroded and converted into a filling metal. Its equipment is 

relatively inexpensive. Low initial cost, continuous welding 

ability, and the ability to retain the welding speed quickly, 

facilitates an attractive welding choice. 

Keywords— Gas Metal Arc Welding. 

I. INTRODUCTION  

Gas metal arc welding (GMAW) is often used in parts of 
the chassis, where it is important to protect the strength and 
durability of the joint. The system also has the freedom to 
assemble parts of various structures into building 
components such as pipes and brackets. Long fatigue life of 
the weld joint is a must. Spatter problems, fit-up and gap 
need to be addressed in parts built during welding. Certain 
component designs prevent the use of resistance spot weld. 
In addition, there are closed sections that can be accessed 
with resistance spot welding guns. For such applications, the 
GMAW process is preferred. 

The GMAW process is also known as inert gas or metal 
active gas welding. Carbon dioxide is a protective gas that 
works in this latest process. High-strength materials are 
selected to meet the material requirements of the joint 
equipment, but low-strength cables have been used to obtain 
mechanical properties by adding additional materials. One 
can refer to reports of the auto metal cooperating system in 
which the welding parameters and joint welding structures of 
various AHSS compounds have been reported (A / SP 
Joining Technologies, 2004). Useable ER70S3 cables and 
protective gas comprising 90% argon and 10% carbon 
dioxide produced acceptable temperatures. 

GMAW high temperature inserts cause HAZ to soften 
DP metals, which in turn affects fatigue features. Research 
has been done to link the effect of weld geometry and 
microstructure on the exhaust structures of AHSS butt welds. 
Some have shown that bead geometry and microstructure can 
serve as a starting point for the distribution and distribution 

of cracks under stressful conditions. The lowest point is in 
HAZ below DP590 steel, and many samples fail at this point 
during rigorous testing, regardless of bead geometry. 
Examples with large beads (convex profile with a maximum 
length to width) show a very short fatigue life, with fractures 
starting at the weld toe. Shallow beads, i.e., low-length / 
wide-sized, low-key design can improve fatigue performance 
in GMAW heaters. 

In AHSS welding galleries, wires with a low silicon-to-
manganese formulation are usually used with a welding 
angle of less than 30 °. The weld pool flows straight into the 
arc and prevents the formation of punching holes and 
porosities, which is a major problem during arc welding of 
zinc-coated sheets. The beads are flat and curved smooth in 
the toe area. In fact, welding thread with low silicon content 
and stainless steel with high silicon content provides the best 
bead profile. 

II. GAS METAL ARC WELDING  PROCESS 

GMAW was founded in the 1950s. In it, metal fittings are 
made by heating them at their melting points with an electric 
arc. A complete representation of the GMAW work sketch is 
shown in Fig. 

 

Figure 1. Schematic representation of the GMAW 
process [1] 

Advantages of GMAW 

 It can be used to weld all commercial metals and 
alloys 

 No restriction of limited electrode length as we face 
in shielded metal arc welding. 

 Due to the gas shielding, no additional flux is 
required for the protection of the molten pool 

 It can be used to weld in all positions. 
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 Higher deposition rates than shielded metal arc 
welding. 

 Due to the continuous electrode feeding 
mechanism, we can achieve higher welding speeds 
and higher filler metal deposition rates than 
shielded metal arc welding. 

 Due to the continuous electrode (wire feed) feed, 
longer welds can be deposited without intermediate 
stops and starts 

 Very less post-weld cleaning is required due to the 
absence of any heavy slag 

 Comparatively easy to learn and less skilled welders 
can also do the MIG welding and This process can 
be easily automated 

 

III. LITERATURE SURVEY 

 L. Bergquist et al. [2] considered 2.25Cr-1Mo welded 
joints to withstand long post weld warm treatment (PWHT) 
when welded with a round metal (MMA) welding and 
curved welding (SAW) [16]. Electrical structures including 
the temperature change effect have been resolved and 
smaller structures have been described using a bright 
microscope and an electron outflow filter through an electron 
microscopy. The elasticity and stiffness of the welding joints 
have decreased as the heating season has been extended. The 
most prominent plot was in the aftermath of the 
consolidation. To test the effect of 47 J temperature change, 
the MMA welding metal withstands long-term PWHT is 
higher than any SAW weld metals. Microstructures suggest 
that it may be a result of differences in bauxite morphology 
and grain ratio, characteristics represented by cooling rate 
and synthetic composition.  

MA Islam et. al [3] has found that a fraction of long-term 
amalgam iron at high temperatures, e.g., around 500 0C, 
significantly affects anger due to the separation of various 
trace elements in the front austenite grain edges or potential 
carbide surface. This type of isolation in combination with a 
different local impact filter has a contrasting effect on break 
resistance and a number of fragmentation and subsequent 
changes in crack morphology of low amalgam metals. As 
confirmed by AES and FEG-STEM, phosphorus has been 
identified as a major component of isothermal embrittlement. 
The separation of Sulfur and Mo was just apparent. In 
continuous cooling cooling, phosphorus was still recognized 
as a stabilizing element, yet significant separation of sulfur in 
non-intergranular components was observed. With the P-
split, the Mo-C-P association was observed, while the sulfur 
separation was noted as a domain dispute between the sulfur 
and carbon iotas. 

G. Magudeeswaran et al. [4] assessed the impact of 
welding and material forms on tangible and tangible 
materials of high quality welded and softened joints. 
Extinguished and soft metals were inclined to separate 
hydrogen actuated into a warm influence zone following 
heating. The use of austenitic tempered steel materials for 

welding the top metal was an affordable solution due to the 
high hydrogen density in the austenitic phase. Two distinct 
materials, which will be transparent, austenitic steel and low-
grade hydrogen ferrite, were used to form joints by welding a 
protected steel curve and motion cored bend welding forms. 
The joints have shown unparalleled properties that affect the 
materials, other than the materials used, rather than partners. 

Da-Jiangn Ren et al. [5] found the effect of alloying 
components on welding cables used in the lower curve 
welding process. The results showed that the optimal 
properties of alloying components in welding wires could 
improve low temperatures affecting welding strength due to 
the development of proeutectoid ferrite and bainite has been 
blocked, and the acicular ferrite component was increased. 
High temperature inputs require a high number of alloying 
components. Microstructures for the most part including 
acicular ferrite are found in welded metal after welding four-
wire circular sections using cables with low carbon content. 

Ehsan Gharibshahiyan et al. [6] examined the impact of 
microstructure on hardness and durability of low-carbon steel 
using subtle gas heating. In this paper, the impact of welding 
parameters and the contribution of warming to HAZ and 
grain development has been explored. The function of 
measuring grain strength and strength of carbon steel is also 
tested. It has been shown that, by incorporating high 
temperatures, rough grains have emerged in HAZ leading to 
a decrease in stiffness. High temperature sensitivity and low 
cooling temperatures create fine austenite grains resulting in 
the formation of fine polygonal ferrite at interlocking 
temperatures. In his experiments they increased the welding 
parameters, for example, amperage and voltage, due to the 
fact that the area of HAZ and weld metal was expanded. The 
increase in power output resulted in an increase in the grain 
level in the HAZ, due to the extended grain size, stiffness 
and stiffness decreased significantly. 

Y. Ali et. al [7] The impact of laser preheated wire on gas 
metal arc welding (GMAW) on process behaviour and 
deposit characteristics during solidification was investigated. 
Thus, the continuous waveform and pulsed of globular 
transmission mode were investigated. Implanting a diode 
laser beam on a welding wire over a burning arc improves 
the melting of the wire. As a result, the heat dissipation 
decreased in proportion to the increase in laser power, and 
thus the heat input in the operating environment decreased. 
This has had a positive impact on the properties of 
hardfacing weld metal, especially dilution, which is a very 
important factor. In this work the welding process was 
analyzed and evaluated by recording current and voltage 
waves as well as high-speed camera transmission. It can be 
shown, under the same measurement of cable supply and 
voltage, that the increase in laser power caused the height of 
the arc length and droplet size. In addition, welding beads 
were analyzed metallographically and compared with the 
standard GMAW process. The results showed that 
purification decreased by increasing the intensity of the laser. 
In this paper, the effects of laser preheating the welding 
system on the GMAW system, as well as its impact on 
welding elements, were investigated. The results showed that 
the correlation between the supply line and the welding 
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power can be combined using laser preheating, so that 
increasing the laser strength leads to a decrease in welding 
power. This means that higher supply levels can be exploited 
by lowering the heat in comparison to the standard GMAW 
process. 

Amit Kumar, MK Khurana and Pradeep K. Yadav [8] 
This study demonstrates the use of the Taguchi method 
combined with the gray relationship analysis to improve the 
parameters of the gas metal arc welding (GMAW) process 
for AISI 1020 carbon steels for more quality features (bead 
width, bead length, welding penetration and temperature 
affected area). The orthogonal list of L9 is used to make 
members. The test is performed according to the 
combination of voltage (V), current (A) and welding speed 
(Ws). The results reveal that the welding speed is the most 
important process parameter. By analyzing the related gray 
marks, the correct parameters are obtained and the key 
features are identified using ANOVA analysis. Welding 
parameters such as speed, welding current and voltage are set 
to AISI 1020 material using the GMAW process. In order to 
confirm the validity of the test design, verification tests were 
performed on the parameter setting of the selected process. 
Views from this approach may be helpful to sub-assemblies 
of vehicles, ship builders and shipbuilders and pilots in order 
to obtain the right welding conditions. This paper deals with 
the use of Taguchi-related analytics in Gray to improve the 
welding parameters of a gas metal arc. The multi-response 
development process uses an orthogonal system to perform 
tests with the GR and Taguchi method. Proper setting of 
simultaneous welding parameters reduces bead diameter, 
HAZ bead length and increases welding penetration. It has 
been proven that many responses to gas metal arc welding 
are developed in the form of a gray Taguchi. It was found 
that the percentage contribution to welding speed, voltage, 
and welding current was 90.08%, 4.55% and 0.66% 
respectively in weld bead geometry. The error also affects 
4.68% which is mainly due to machine vibration and human 
error. Maximum welding parameters based on GR are 27 V 
power, 180 A current and welding speed of 52 cm / min. 

Lenin Singaravelu D. To overcome this difficulty, in 
recent years, waveform-based technology has been 
developed in the GMAW process to process specific 
applications to meet the required quality and production. 
However, the specific advantage of various welding 
installation processes mainly depends on waveform 
parameters such as high current value, background current, 
time and voltage. It is often found that improper waveform 
control leads to problems such as porosity, undercut and burn 
through etc. which interferes with the quality of the weld 
joint. Therefore, it is very important to study the effect of 
different waveform on bead geometry and microstructure. In 
this regard, the current study aims to create various waves in 
the burning of carbon and alloy steels. Bead look, feel, 
analysis of large and small structure has been done. Based on 
the results a complete range of wave form was obtained and 
correctly aligned with the process parameters. In the current 
study, the benefits of the modified arc GMAW arc process 
were investigated. The main conclusions are as follows. 1) 
Under normal circumstances, the relationship between the 

cable feed value, the maximum value and the current base 
was established. This partnership will provide a broad 
opportunity to develop the boundaries of the short-term arc 
GMAW process in the event of burning carbon and alloy 
steel. 2) During welding, in general, the V-I features of the 
short-arc arc GMAW modified process indicate that, the 
current and arc voltage are found to increase with increasing 
supply voltage regardless of current base variations. 3) The 
level of weld joint produced by the short arc GMAW 
modified process was improved with respect to the smooth 
appearance of weld bead geometry and the production of 
small spatter compared to conventional GMAW processes. 

IV. CONCLUSION 

The. Growing demand for production and reliability in 
heating has led to the development of new welding 
processes. These processes tend to have higher placement 
rates; however, they could lead to a wide range of heat-
affected area that could damage their mechanical properties. 
Promising gas metal arc welding process that provides high 
input costs by supplying two cold wires to the weld pool to 
improve productivity. Typical metallographic techniques and 
Vickers strength were used to test weld cross sections and 
smaller structures. 
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