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Abstract— Welding is a system of immutable joining two 

materials (regularly metals) through restricted blend coming 

about due to a proper mix of temperature, weight and 

metallurgical conditions. Dependent upon the blend of 

temperature and weight from a high temperature with no 

weight to a high weight with low temperature, a wide extent 

of welding shapes has been made. There are various sorts of 

welding including Metal Arc, Submerged Arc, Resistance 

Butt, Flash, Spot, Seam and Projection. While there are 

various procedures for joining metals, welding is a champion 

among the most accommodating and quick systems 

1available. The gas metal roundabout portion welding 

(GMAW) process uses a solid wire terminal that is constantly 

supported into the weld pool. The wire anode is eaten up and 

transforms into the filler metal. GMAW equipment is 

reasonably low in cost. The low beginning cost, the ability to 

weld continually, and the ability to store weld metal faster, 

settle on GMAW an appealing choice for welding. This 

section uncovers each part of GMAW. It includes all parts of 

GMAW, for example, welding machine, protecting gases, 

filler/terminal wire and welding joint get together of welding 

plates. V furrowed butt joint will be loaded up with 1.6 mm 

cathode wire ( ER 90 BL-3) utilizing ESAB AUTO K 400 

welding machine. Example for different tests, for example, 

hardness, tractable, small scale structure, consideration and 

gas ingestion will be drawn from the butt welded joint 

according to particular. 
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I. INTRODUCTION 

Gas Metal Arc Welding (GMAW) is described as "an electric 

bend welding process that produces mix of metals by 

warming them with a roundabout fragment between a 

consistent filler metal anode and the work piece." Shielding 

is obtained absolutely from a remotely given gas. The gas 

metal roundabout section welding (GMAW) process uses a 

solid wire terminal that is unendingly reinforced into the weld 

pool. The wire anode is eaten up and transforms into the filler 

metal. GMAW equipment is respectably low in cost. In like 

manner, this technique gives high proclamation rate in lbs/hr 

(kg/hr) than the ensured metal twist or gas tungsten round 

portion welding frames. The low beginning cost, the ability 

to weld continually, and the ability to store weld metal faster, 

settle on GMAW an appealing choice for welding. GMAW 

can be used to make stunning welds on all financially 

fundamental metals, for instance, aluminum, magnesium, 

treated steels, carbon and compound steels, copper, and 

others. GMAW may similarly be done successfully in all 

welding positions. For higher age rate shower trade strategy 

for metal trade has been used in gas metal roundabout 

fragment welding. Sprinkle technique for metal trade will 

happen when the current and voltage settings are extended 

over those required for globular trade. Right when sprinkle 

trade occurs, fine globules of metal casing. These dots travel 

at a high rate of speed clearly through the roundabout section 

stream to the weld pool. The advancement current changes 

with the anode width, its sythesis, and the proportion of 

terminal extension. For 1.6 mm separate crosswise over wire 

welding current has been taken 250-350A. It lessens as the 

anode widens increasingly far off from the contact tube. 

Before sprinkle trade can occur, a present setting over the 

advancement current measurement must be made on the 

welding machine. Until the change current is outperformed, 

the metal trades as broad globules. Over the advancement 

current measurement, the crush drive winds up adequately 

unfathomable to press the metal off the tip of the cathode as 

fine dots. Sprinkle trade happens exactly when in any 

occasion 90% argon is used as the ensuring gas. Ordinary 

ensuring gas mixes for carbon and low-compound steels are: 

98% Ar + 2% O2, 95% Ar + 5% O2, 95% Ar + 5% CO2, and 

90% Ar + 10% CO2. 

II. PRINCIPLE OF GMAW 

Gas metal bend welding (GMAW), at times alluded by its 

subtypes metal idle gas (MIG) welding or metal dynamic gas 

(MAG) welding, is a self-loader or programmed curve 

welding process in which a constant and consumable wire 

anode and a protecting gas are sustained through a welding 

firearm. There are four essential strategies for metal move in 

GMAW, called globular, shortcircuiting, splash, and beat 

shower. Shower mode shows up at high present and voltage 

and utilized for high profitability.    

 
Fig. 1: Gas metal arc welding setup 

III. LITERATURE SURVEY 

As of late, GMAW has been generally created for the most 

part compound steel and high killjoy obstruction steel. The 

impact of warmth treatment for example pre-warming 

temperature, between pass temperature, post welding heat-

treatment temperature (PWHT) has additionally been 

examined. Many analytical models have been developed 

using finite element analysis, and neural network. A summary 

of the work previously done on GMAW is accessible in this 

section. 
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IV. BRIEF LITERATURE SURVEY 

The work already done on the topic is presented below:  

In overall, the services of GMAW on Cr-mo steel had been 

successful; still a lot of work has to be done. The work already 

done on the topic is presented below:  

 W. Provost (1982) explored the impacts of a 

pressure alleviation warm behavior on the strength of weight 

container quality steels [1]. The aftereffects of this work 

depict the impact of post weld warm medicines on the 

strength of welded joints in weight vessels quality steels. 

Uncommon consideration is paid to the base plate thickness 

for which a post weld warm treatment ought to be prescribed. 

The acquired outcomes demonstrate that, in spite of the fact 

that the present code prerequisites are tasteful for C-Mn steel. 

They were totally modified for Nb-micro alloyed steel, 

welded through high warmth input.  

 T.A Lechtenber and J.R. Foulds (1984) explored the 

impact of pre-warm on the microstructure, hardness and 

strength of HT-9 weldments [2]. A diminished preheat, 

affecting a quicker weld metal cooling rate, results in an 

expanded upper rack vitality and lower pliable weak progress 

temperature with no charge in weld metal. SEM examinations 

show a diminished dendrite separating and bring down 

interdendritic isolation with a quicker cooling rate. It is 

obvious that the shifting interdendritic ferrite substance and 

morphology and the dendrite dividing, both constrained by 

the cooling rate, assume a critical job on the weld metal 

unique crack conduct. The outcomes propose the most 

reduced preheat perfect with great welding practice causes in 

to accomplish the greatest advantages to the weld metal crack 

mechanics.  

 J.N Clark (1986) researched about the weld fix of 

low compound downer safe steel castings without preheat and 

post-weld warm treatment [3]  Extra information on downer 

pliability of the weld metal were given and talked about 

reference to the more extended term honesty of fixes.  

 D.G. Crawford and T.N. Dough (1991) puncher 

examined about microstructure and strength of low carbon 

steel weld metal [4]. An investigation of the trial information 

was completed, in view of the preface that minor stages were 

the essential locales for fragile break inception, and that 

effective proliferation or generally of such splits was an 

element of the encompassing gross microstructure. The 

subsequent connection among's microstructure and durability 

given a methods for defending the impact of a scope of 

compositional and different factors on sturdiness, through 

their consequences for the microstructure.  

 O.M. Akselsen and O. Grong (1992) explored the 

forecast of weld metal Charpy V score durability [5]. A 

progression of exact conditions has been produced which 

relates the durability to the weld metal microstructure and 

elasticity. A correlation among expectations and analyses 

demonstrated that the best understanding is accomplished by 

the utilization of estimated qualities for a definitive elasticity 

and the acicular ferrite content. The charts can, thus, fill in as 

a reason for legitimate choice of consumables for welded 

steel structures.  

 V.S.R. Murti, P.D. Srinivas, G.H.D. Banadeki and 

K.S. Raju (1993) researched the impact of warmth 

contribution on metallurgical properties of HSLA steel in 

multi-pass MIG welding [6]. Here its weldability via Auto 

MIG welding utilizing 309L terminal wire has been 

examined. This outcomes in high welding rate, high 

statement rates and more profound infiltration. The cooling 

rates are higher contrasted with SMAW, where the slag cover 

delivers low cooling rates of the weld dabs. Thus, the high 

welding paces of Auto MIG welding causes air float into the 

weld zone, prompting its defilement. Along these lines the 

warmth input rate can be differed by changing the voltage and 

current setting additionally, however this isn't ideal. Higher 

voltages modify the dab geometry and combination zone, 

which influences the resultant microstructure, and can 

likewise destabilize the circular segment and deliver scatter.  

 Alberto Sánchez Osio, Stephen Liu and David L. 

Olson (1996) explored the impact of cementing on the 

development and development of considerations in low 

carbon steel welds [7]. Since incorporations are nucleants to 

proeutectoid stages, the nearness of these second stage 

particles move the ceaseless cooling change (CCT) bends to 

shorter occasions. In this manner, the displaying of the 

arrangement and development of incorporations was alluring 

to foresee weld metal microstructure and properties. In their 

examination, they proposed another model, considering 

solute redistribution amid. An intriguing component of this 

model was that it predicts the adjustment in the state of the 

size dissemination bend with the solute creation and the 

nearby hardening time.  

 C.Smith, P.G.H. Pistorius and J. Wannenburg 

(1997) researched the impact of a long post weld warm 

treatment on the trustworthiness of a welded joint in a weight 

vessel steel [8]. Multipass submerged-curve welds were made 

at a warmth contribution of 1·2 and 4·3 kJ mm-1. Individual 

microstructural locales saw in the warmth influenced zone of 

the real weld were reenacted. These locales were fragile in 

the as-reproduced condition. Post weld warm treatment for 

times of up to 40 h at 620°C brought about a critical 

enhancement in the Charpy affect strength. A break 

sturdiness of 134 kJ m2 was estimated in the warmth 

influenced zone of the 4·3 kJ mm-1 welds after delayed post 

weld warm treatment. The enhancement in weldment 

durability with post weld warm treatment was essentially 

credited to mellowing of structure.  

 N.Orhan, M Aksoy and N Orhan (1999) researched 

the impact of coarse introductory grain estimate on 

microstructure and mechanical properties of weld metal and 

warmth influenced zone (HAZ) of low carbon steel [9]. In this 

examination, the impacts of coarse introductory grain 

estimate with shifting warmth contributions on 

microstructure and mechanical properties of weld metal and 

HAZ were researched. In the welding tests, SAE 1020 steel 

examples in hot-rolled and in grain-coarsened conditions 

were utilized. Following the welding, microstructure, 

hardness and sturdiness of weld metals and HAZs were 

researched. From the outcomes, a connection between 

introductory grain estimate of weld metals and HAZs has 

been set up. Most extreme strength of HAZ of the coarse 

starting grain measured example was accomplished with a 

high info, while greatest sturdiness of unique example was 

acquired with a medium warmth input.  

 S. H. Lalam, and H.K.D.H Bhadeshia et al.(2000) 

distributed exploratory information on the propensity for 2.25 
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Cr-1Mo to experience pollution instigated temper-

embrittlement [10]. Bruscato factor (X) has been determined 

by the (10P + 5Sb + 4Sn + As)/100 (in ppm) quantitatively. 

It was discovered that phosphorus, silicon and manganese all 

make 2.25 Cr-1Mo helpless to temper-embrittlement, with 

the embrittling power diminishing that arrange. Molybdenum 

decline inclination of polluting influence initiated 

embrittlement. The investigation likewise demonstrated that 

there is no noticeable impact of arsenic, tin and antimony due 

to overpowering impact of phosphorus.  

 J.C.F Jorge, L.F.G Souza and J.M.A Rebello(2001) 

examined the impact of chromium on the 

microstructure/strength relationship of C– Mn weld metal 

stores Two carbon substance were gotten by weakening 

utilizing diverse welding methodology [11]. The variety in 

the chromium content was acquired by the expansion of 

various measures of chromium powder to the weld groove. 

The connection among microstructure and durability of weld 

stores was concentrated by methods for hardness, Charpy-V 

score and metallographic tests in examples slice transversely 

to the weld dabs. Subjective and quantitative investigations 

of microstructural constituents and fine stages were made by 

light optical and filtering electron microscopy, individually. 

The outcomes demonstrated that chromium weakens affect 

durability, despite the fact that it advances an expansion in 

level of acicular ferrite (AF). What's more, it was seen that an 

expansion in carbon content advanced a further decline in 

effect durability because of the complex volume part of the 

M/A constituent.  

 M.A. Islam et al.(2003) researched impact of earlier 

austenite grain estimate. It was discovered that phosphorus 

was an exceptionally basic follow component that can isolate 

at earlier austenite grain [12]. This paper examined isolation 

of P amid reversible temper embrittlement (96 hrs. at 520°C) 

of extinguished and completely tempered 2.25Cr-1Mo steel 

by Auger electron spectroscopy and depicts the isolation 

system. This paper additionally depicted the impact of P 

isolation on break opposition and crack method of 

unembrittled steels, individually, by crack sturdiness testing 

over a temperature scope of −196 °C to 20°C and 

fractography in examining electron magnifying lens.  This 

isolation caused a decrease in break strength estimations of 

the extinguished and tempered steels at all test temperatures 

and an expansion in the progress temperature. The 

micromechanism of break at temperatures from the upper 

rack, in any case, remained practically unaltered.  

 V. Muthupandi et al. (2003) researched the impact 

of weld metal science and warmth contribution on the 

structure and properties of duplex treated steel welds [13]. 

Solid mix of solidarity and erosion obstruction in hardened 

steels (DSS) is because of their strict organization control and 

small scale basic parity. To accomplish the ideal ferrite– 

austenite balance and consequently properties, either the weld 

metal piece and additionally the warmth input is controlled. 

Results broke down that (I) concoction structure has a more 

noteworthy effect on the ferrite– austenite proportion than the 

cooling rate, and (ii) even EBW which is viewed as a juvenile 

procedure in welding of DSS, can be utilized given methods 

for filler expansion could be contrived.  

 L.F. Guimarães de Souza et al.(2003) have done 

microstructural investigation of solitary pass 2.25% Cr-1.0% 

Mo steel weld metal with various manganese substance. [14]  

Weld metals of the 2.25% Cr-1.0% Mo type with 0.84%, 

1.21% and 2.3% Mn created by submerged curve welding 

were broke down in the as-welded (AW), post weld warm 

treatment (PWHT) and PWHT pursued by step-cooling (SC) 

warm treatment conditions. A checked carbide precipitation 

was watched, specially at grain limits. This could be credited 

to the SC warm treatment and related with the embrittlement. 

Notwithstanding, the use of a de-embrittlement warm 

treatment to this progression cooled weld metal has 

demonstrated proficient, in light of the fact that the effect 

vitality after this warmth treatment outperformed those 

acquired in the pressure assuaged condition. This was 

unmistakably shown that isolation of polluting influences to 

grain limits were in charge of the low effect vitality levels.  

 Karl Million et al.(2005) explored the impacts of 

warmth contribution on  microstructure and durability of the 

8 Mn-Mo-Ni 5 shape-welded atomic steel [15]. The weld 

metal well demonstrated in the German atomic industry filled 

in as the reason for the affirmation of a shape-welded steel to 

be utilized as base material for fabricate of atomic essential 

segments. The advanced plan for reactor vessel was viewed 

as especially appropriate for utilization of shape welded parts 

instead of forgings. Notwithstanding this the requirement for 

plan and advancement of new shape-welded steel grades for 

other new age reactor ventures was accentuated.  

 L. Bergquist et al.(2006) thought about welded 

joints of 2.25Cr-1Mo steel for their resilience to long post 

weld warm treatment (PWHT) when welded with manual 

metal circular segment (MMA) welding and submerged bend 

welding (SAW) [16]. Mechanical properties including the 

effect change temperature have been resolved and the 

microstructures have been described utilizing light optical 

microscopy and field outflow weapon filtering electron 

microscopy. The elasticity and the hardness of the weld 

metals diminished with expanded tempering time. More 

prominent intrigue was on the effect sturdiness results. 

Examining the 47 J effect change temperatures, the MMA 

weld metal withstands long term PWHT superior to anything 

the SAW weld metals. The microstructures recommended 

that it could be an impact of contrasts in bainite morphology 

and grain measure, qualities represented by the cooling rate 

and the synthetic arrangement.  

 M.A. Islam (2008) found that low amalgam steels 

portion for quite a while at high temperature, e.g., around 500 

0C, are extremely touchy to temper embrittlement because of 

isolation of different follow components at earlier austenite 

grain limits or potentially carbide/network interfaces [17]. 

This kind of isolation in blend with different ecological 

impact filter antagonistically influence the break opposition 

and weakness split proliferation amount with ensuing change 

in crack morphology of low amalgam steels. As affirmed by 

AES and FEG-STEM, phosphorus was observed to be the 

primary embrittling component for isothermal embrittlement. 

Sulfur and Mo isolation was just apparent. In the progression 

cooling embrittlement, phosphorus was as yet observed to be 

the principle embrittling component, however substantial 

isolation of sulfur in disengaged intergranular features was 

likewise watched. For P isolation, a Mo-C-P association was 

watched, while sulfur isolation was credited to site rivalry 

among sulfur and carbon iotas.  
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 G. Magudeeswaran et al. (2008) examined the 

impact of welding forms and consumables on tractable and 

affect properties of high quality extinguished and tempered 

steel joints [18]. Extinguished and tempered steels were 

inclined to hydrogen actuated splitting in the warmth 

influenced zone subsequent to welding. The utilization of 

austenitic tempered steel consumables to weld the above steel 

was the main accessible cure in light of higher solvency for 

hydrogen in austenitic stage. Two distinctive consumables, to 

be specific, austenitic hardened steel and low hydrogen ferrite 

steel, were utilized to manufacture the joints by protected 

metal curve welding (SMAW) and motion cored bend 

welding (FCAW) forms. The SMAW joints showed 

unrivaled mechanical and affect properties, independent of 

the consumables utilized, than their FCAW partners.  

 Da-Jiangn Ren et al. (2009) found the impacts of 

alloying components in welding wires utilized for submerged 

curve welding process  [19]. The outcomes demonstrated that 

the ideal substance of alloying components in welding wires 

could enhance the low-temperature affect strength of weld 

metals in light of the fact that the proeutectoid ferrite and 

bainite developments was be stifled, and the part of acicular 

ferrite was expanded. Higher warmth input requests higher 

substance of alloying components. The microstructures for 

the most part including of acicular ferrite was be acquired in 

weld metals after four-wire submerged circular segment 

welding utilizing the wires with a low carbon content.  

 Ehsan Gharibshahiyan et al.(2011) examined the 

impact of microstructure on hardness and sturdiness of low 

carbon welded steel utilizing latent gas welding. In this paper, 

the impact of welding parameters and warmth contribution on 

the HAZ and grain development has been explored [20]. The 

job of grain measure on hardness and strength of low carbon 

steel has additionally been examined. It was seen that, at high 

warmth input, coarse grains showed up in the HAZ which 

results in lower hardness esteems. High warmth info and low 

cooling rates created fine austenite grains that outcome the 

arrangement of fine grained polygonal ferrites at 

encompassing temperature. In his exploration they expanded 

the welding parameters, for example, amperage and voltage, 

because of which HAZ and weld metal territory were 

broadened. Rising voltage caused to expanded grain estimate 

in HAZ, because of expanded grain size, hardness and 

durability declined essentially.  

 S.Shen, I.N.A. Oguocha and S. Yannacopoulos 

(2012) examined the impact of warmth contribution on weld 

dab geometry of submerged bend welded ASTM A709 Grade 

50 steel joint [21]. Reason for the work was to decide how 

variety in warmth input utilizing single and twofold wires 

influences the dab support, globule width, infiltration 

profundity, contact point, warm influenced zone (HAZ) 

measure, statement region, entrance region and all out liquid 

territory. The cooling time from 800 to 500 °C was 

additionally related for different weld dab qualities (e.g., all 

out chunk region, warm exchange limit lengths, dot width-to-

profundity proportion, and piece parameter). The globule 

fortification, dot width, entrance profundity, HAZ measure, 

affidavit territory and infiltration region expanded with 

expanding heat input, yet the dab contact edge diminished 

with it. The cathode dissolving proficiency expanded at first 

and after that diminished with expanding heat input. In any 

case, there was a little impact broke down on plate liquefying 

effectiveness and rate weakening. Cooling time displayed a 

decent straight association with the complete piece region, 

warm exchange limit length and chunk parameter 

 Dingjian Ye, Xueming Hua, and Yixiong Wu 

(2013) In order to study arc interference behavior during twin 

wire gas metal arc welding process, the synchronous 

acquisition system has been established to acquire 

instantaneous information of arc profile including dynamic 

arc length variation as well as relative voltage and current 

signals [22]. The results show that after trailing arc (T-arc) is 

added to the middle arc (M-arc) in a stable welding process, 

the current of M arc remains unchanged while the agitation 

increases; the voltage of M arc has an obvious increase; the 

shape of M arc changes, with increasing width, length, and 

area; the transfer frequency of M arc droplet increases and the 

droplet itself becomes smaller. The wire extension length of 

twin arc turns out to be shorter than that of single arc welding. 

(1)The experimental setup is established in order to study the 

interference behavior between twin wire arcs including 

measuring the synchronous signals of current and voltage and 

observing the arc profile, droplet transfer process, and wire 

extension length variation.(2)Because of the presence of arc 

pressure, the arc length and the voltage increase. The current 

remains unchanged, while the agitation increases in twin wire 

welding process.(3)Due to the effect of arc interaction, twin 

wire welding droplet transfer frequency increases quickly and 

the droplet size becomes smaller. At the same time, wire 

extension length decreases which indicates that the welding 

point changes. 

 Y. Ali, k. Guenther, a. Burt (2015)  The influence of 

a laser preheated wire in gas metal arc welding (GMAW) on 

the process behavior and deposit characteristics during 

hardfacing was investigated [23]. Thereby, the continuous 

and the pulsed waveform of globular transfer mode were 

investigated. Focusing the diode laser beam on the welding 

wire above the ignited arc enhances the wire melting. As a 

result, the welding current decreased proportionally to the 

increase of laser power, and thus the heat input in the 

workpiece was reduced. This had a positive effect on the 

hardfacing weld metal characteristics, especially the dilution, 

which is a very important factor. In this work the welding 

process was analyzed and evaluated by recordings of current 

and voltage waveforms and high-speed camera 

documentations of the metal transfer. It could be shown, 

under the same wire feeding rate and voltage, that an increase 

of the laser power resulted in a rise of the arc length and 

droplet size. In addition, the welding beads were 

metallographically analyzed and compared with the 

conventional GMAW process. The results showed that the 

dilution decreased by increasing the laser power. In this 

paper, the effects of laser preheating of the welding wire in 

the GMAW process, and its influences on the weld 

characteristics, were investigated. The results showed that the 

correlation between the wire feed rate and the welding current 

can be uncoupled using laser preheating, so that increasing 

the laser power leads to a decrease of the welding current. 

This means that higher feeding rates can be used with lower 

heat input compared to the conventional GMAW process. 

The decrease in welding current goes along with an increase 

in welding voltage, which appeared as an increase in arc 

https://www.hindawi.com/52795640/
https://www.hindawi.com/73751849/
https://www.hindawi.com/20152587/
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length. As a result, the heat input in the substrate decreased 

and led to a reduced dilution. These effects were clearer for 

the continuous waveform compared to the the pulsed 

waveform. It was also noticed that the decrease in welding 

current (electromagnetic force) for the continuous waveform 

and the increase of molten volume per pulse in the pulsed 

waveform led to larger droplets, and the droplets were 

detached irregularly by gravitational forces 

 Amit Kumar, M. K. Khurana and Pradeep K. Yadav 

(2016) This study presents the application of Taguchi method 

combined with grey relational analysis to optimize the 

process parameters of gas metal arc welding (GMAW) of 

AISI 1020 carbon steels for multiple quality characteristics 

(bead width, bead height, weld penetration and heat affected 

zone) [24]. An orthogonal array of L9 has been implemented 

to fabrication of joints. The experiments have been conducted 

according to the combination of voltage (V), current (A) and 

welding speed (Ws). The results revealed that the welding 

speed is most significant process parameter. By analyzing the 

grey relational grades, optimal parameters are obtained and 

significant factors are known using ANOVA analysis. The 

welding parameters such as speed, welding current and 

voltage have been optimized for material AISI 1020 using 

GMAW process. To fortify the robustness of experimental 

design, a confirmation test was performed at selected optimal 

process parameter setting. Observations from this method 

may be useful for automotive sub-assemblies, shipbuilding 

and vessel fabricators and operators to obtain optimal 

welding conditions. This paper deals with the use of Taguchi 

based Grey relational analysis to optimize gas metal arc 

welding parameters. The multiple response optimization 

process employs orthogonal array to conduct experiments 

along with GRA and Taguchi method. The optimal setting of 

welding parameters simultaneously minimizes bead width, 

bead height HAZ and maximizes weld penetration. It has 

been proven that multiple responses in gas metal arc welding 

are improved by grey based Taguchi method. It was obtained 

that the percentage contribution of welding speed, voltage, 

and welding current was 90.08 %, 4.55 % and 0.66 % 

respectively on weld bead geometry. Error also contributes 

4.68% which is mainly due to machine vibration and human 

error. The optimum values of welding parameters based on 

GRA are voltage 27 V, current 180 A and welding speed 52 

cm/min. 

 Lenin Singaravelu D , Rajamurugan (2018)       It is 

well known that, the major limitation of conventional short 

circuiting gas metal arc welding process (GMAW) for 

welding of various ferrous and non-ferrous materials is poor 

bridgeability and generation of large number of spatters. To 

overcome these difficulties, in recent years, waveform 

controlled technology has been introduced in GMAW process 

for specific application to meet required quality and 

productivity [25]. However, the specific advantage of the 

process for various welding application primarily depends on 

the waveform parameters such as peak current, background 

current, time and voltage. It is often found that, irregular 

control of waveform leads defects like porosity, undercut and 

burn through etc. which impairs the weld joint quality. Thus, 

it is very important to study the effect of different waveform 

on bead geometry and microstructure. In this regard, in the 

present investigation aimed to carry out various waveforms 

on root pass welding of carbon and alloy steels. The bead 

appearance, soundness, macro and micro structure analysis 

has been carried out. Based on the results the optimum range 

of waveform has been derived and appropriately correlated 

with process parameters. In the present investigation, the 

advantages of modified short arc GMAW process were 

studied. The major conclusions are as follows. 1) Under static 

conditions, the relationship between wire feed rate, peak 

current and base current were established. This relationship 

will provide wider opportunity to optimize the modified short 

arc GMAW process parameters in case of welding of carbon 

and alloy steel. 2) During welding, in general, the V-I 

characteristics of modified short arc GMAW process shows 

that, the average current and arc voltage has been found to 

increase with the increase of wire feed rate irrespective 

variation of base current. 3) The quality of weld joint 

produced by modified short arc GMAW process was 

improved with respect to the smooth appearance of weld bead 

geometry and less spatter generation in comparison to that of 

conventional GMAW processes. 
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