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Abstract – The present research aims to investigate the effects 
of Gas Tungstun Arc Welding (GTAW) on the mechanical 
properties of different grades of aluminium alloys. GTAW is 
the most common method of joining aluminium alloys used in 
various industrial processes. This work aims at the analysis 
and optimization of joining similar grades of aluminium 
alloys by TIG welding. The parameters like current, filler 
materials, welding speed are the variables in the 
study.Aluminium alloys under consideration for this 
experiment will be from 6 series, consisting of Silicon and 
Magnesium as main alloying elements. Weld joints will be 
produced with the help of a Gas Tungstun Arc Welding 
(GTAW) process. The Hardness, Tensile strength, yield 
stresses and elongation will be the mechanical properties to be 
obtained. As aluminium alloys show large micro structural 
changes after welding it is necessary to know about the effect 
of welding parameters on the mechanical properties of 
weldements as too high welding current and too high welding 
speed will result in high heat input and weakening of weld 
profile so a balance is need to be struck between welding 
parameters and mechanical properties. 
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I. INTRODUCTION 
 
In Aluminium alloys, aluminium (Al) is the predominant 
metal. The typical alloying elements 
are copper, magnesium, manganese, silicon, tin and zinc. 
There are two principal classifications, namely casting alloys 
and wrought alloys, both of which are further subdivided into 
the categories heat-treatable and non-heat-treatable. 6063 
aluminium alloy is selected because of  highly weldable, 
with tungsten inert gas welding. Typically, after welding, the 
properties near the weld are those of 6063-0, a loss of strength 
of up to 30%. The material can be re-heat-treated to restore a 
higher temper for the whole piece.Gas Tungsten Arc Welding 
(GTAW) is a process in which an electric arc is produced and 
maintained between non consumable tungsten electrode and 
the part to be welded. The inert gas which passes from GTAW 
torch acts as a shield from atmospheric contamination for the 
heat affected zone, molten metal and tungsten electrode. 
Generally Argon and Helium are the preferred inert gases in 
TIG welding as they do not react with metals being joined. 
The shielding gas serves as a blanket to the weld and excludes 
the active properties in the surrounding air. The weld quality 

is dependent on the right choice of key welding parameters 
like the welding current, filler material, welding speed. An 
attempt to increase the mechanical properties by initially 
annealing can be significant when the welding parameters i.e. 
groove design, filler angle etc. are considered. 
 

II. LITERATURE SURVEY    
 
V.Anand Rao , Dr.R.Deivanathan performed an experiment 
on the analysis and optimization of joining similar grades of 
stainless steel by TIG welding. The parameters like current, 
filler materials, welding speed are the variables in the study. 
Higher tensile strength was achieved with a current 120A and 
309L filler rod and also the weld has fewer defects. The 
tensile strength of the specimen was determined by UTM 
(Universal Testing Machine) and the corresponding stress-
strain graph for ‘specimen I’ is given below 

 
 
The conclusion drawn from this research are as follow 

1. Welding current 120A and electrode 309L has 
produced greater tensile strength of 454.6MPa while 
a welding current 80A and electrode 316L has 
produced minimum tensile strength of 51.79MPa for 
the specimen studied. 

2. In bend test the welding current with 120A and 
electrode 316L has produced maximum bending 
strength of 646.55MPa while the same welding 
current with electrode 347 has produced minimum 
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bending strength of 211.37MPa for the specimen 
studied. 

3. The filler material 309L has produced better tensile 
and bending strength. 

4. The ultrasonic test results showed defects of 
penetration, but in general results indicate that the 
defect does not create much impact. 

5. Microstructure images show that 309L has prominent 
second phase formation because of varying 
chromium percentage retarded transformation and 
uncontrolled heat input. 

 
J Pasupathy, V Ravisankar performed an experiment to 
predict the tensile behavior of TIG welded dissimilar joints 
made of 2mm low carbon steel and 1mm AA1050 alloys. The 
models were developed by Response Surface Method 
(RSM).Analysis of variance (ANOVA) was applied to find 
the significant parameters.The developed model can be used 
to predict the tensile strength in terms of TIG welding 
parameters obtained from any combinations of welding 
parameters within the ranges of variables studied 
Alternatively, it also helps to choose the influential TIG 
welding parameters so that a desired value of tensile strength 
can be obtained. 
 
A.K.Lakshminarayanan,V.Balasubramanian, K. 
Elangovan studied the effect of welding processes such as 
GTAW, GMAW and FSW on mechanical properties of 
AA6061 aluminium alloy. In this alloy, the weld fusion zones 
typically exhibit coarse columnar grains because of the 
prevailing thermal conditions during weld metal solidification. 
Rolled plates of 6 mm thickness have been used as the base 
material for preparing single pass butt welded joints. The filler 
metal used for joining the plates is AA4043 (Al-5Si (wt%)) 
grade aluminium alloy. From this investigation, it is found 
that FSW joints of AA6061 aluminium alloy showed superior 
mechanical properties compared with GTAW and GMAW 
joints, and this is mainly due to the formation of very fine, 
equiaxed microstructure in the weld zone 
 
Sivashanmugam, Jothi shanmugam.C, Kumar.T, 
Sathishkumar.M studied the Microstructure and Mechanical 
Properties of GTAW and GMAW Joints on AA7075 
Aluminum Alloy..SEM micrographs have also been taken to 
study the fracture characteristics. From this investigation it 
has been concluded that welded joints fabricated by GMAW 
process have lower strength compared to GTAW values and 
the improvement in strength value is approximately 28 %. s. 
High hardness is recorded in the GTAW (HAZ) and the 
maximum Hardness of 157 VHN was observed in the HAZ. In 
the parent metal 153 VHN is recorded. In GMAW (HAZ) also 
high Hardness of 133 VHN was observed. In the parent metal 
100.5 VHN is recorded. Fine, equiaxed grains were formed in 
the welding zone and they were uniformly distributed in the 
microstructure. The SEM image was studied to identify the 
mode of fracture. It appears that the fracture is brittle in 
nature. 

 
Dong Peng, Jun Shen, Qin Tang, Cui-ping Wu, and Yan-
bing Zhou performed an experiment to find the Effects of 
aging treatment and heat input on the microstructures and 
mechanical properties of TIG-welded 6061-T6 alloy joints by 
microstructural observations, microhardness tests, and tensile 
tests. In this research it has been concluded that An increase in 
heat input results in increases in width of the HAZ and grain 
size of the FZ of the 6061-T6 TIG welding joints. No 
appreciable changes in grain size have been noticed after post-
weld aging treatment.The hardness of the FZ is lower than 
those of the BM and HAZ.With an increase in heat input, the 
hardness values of the HAZ decrease, whereas the hardness 
values of the FZ decrease initially and then increase slightly. 
Post-weld aging treatment is found to increase the tensile 
strength of the TIG-welded 6061-T6 joints. Fracture surfaces 
of the welded joints are characterized by ductile fracture. 
 
R.R. Ambriz a, C. Froustey, G. Mesmacque studied the 
tensile behavior at middle strain rate of AA6061-T6 
aluminium alloy welds obtained by a novel welding method 
called the modified indirect electric arc technique. 
Experimental impact tests in welded joints and base metal 
were carried out by means of an inertial flywheel at a constant 
speed of 10 m s_1. Additionally, by means of an ultrahigh 
speed camera synchronized to the force signal, and employing 
digital image correlation method and monitoring markers, the 
true strain-time curves were obtained. These results enabled 
determination of the stress-strain behavior under dynamic 
conditions for the base metal and welded joints, which, in 
turn, were compared with those reported in quasi-static 
conditions., Finally, the effect of strain rate on the fracture 
surfaces was investigated. 
 
Gunawan Dwi Haryadi1 and Seon Jin Kim performed an 
experiment to find the Influence of post weld heat treatment 
on fatigue crack growth behavior of TIG welding of 6013 T4 
aluminum alloy joint. Crack propagation tests were carried out 
on compact tension (CT) specimens. The T82 heat treatment 
was varied in three artificial aging times (soaking) of 6, 18 
and 24 hours. The results of T82 heat treatment with artificial 
aging variations were tested for their fatigue crack growth 
rates at the main metal zone, the heat-affected zone (HAZ), 
and the welded metal zone. The results show that PWHT-T82 
for 18 hours aging is the highest fatigue resistance, while the 
aging 18 hours provided the highest tensile test result. TIG 
welding process on longitudinal welded joint of Al 6013 T4 
can decrease tensile strength and yield strength. 
 
Preston, Shercliff, Withers and Smith analyse the 
physically-based constitutive modelling of residual stress 
development in welding of aluminium alloy 2024. A model 
was applied to TIG welding of 2024-T3 aluminium alloy, and 
the residual strain predictions validated using high resolution 
X-ray synchrotron diffraction . This was to capture the 
influence of the permanent evolution of the microstructure 
during the thermal cycle. To identify the salient temperatures 
for zero, partial and full dissolution of the initial hardening 
precipitates, hardness and resistivity measurements are done 
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.A numerical procedure for weld modelling was proposed for 
tracking the different yield responses during heating and 
cooling based on the peak temperature reached locally. 
 
Fahimpour, Sadrnezhaad and Karimzadeh studied the 
corrosion behaviour of aluminium 6061 alloy joined by 
friction stir welding (FSW) and gas tungsten arc welding 
(GTAW) methods. This was probed by Tafel polarization 
curve, thickness of Wrought aluminium sheets is of 13mm 
which were square butt-welded by friction stir welding and 
gas tungsten arc welding methods. To determine morphology 
and semi-quantitative analysis of the welded zone Optical 
metallography (OM) and scanning electron microscopy 
together were used. The results shows that  FSW has greater 
resistance to corrosion than GTAW structure. 
 
Peasura and Watanapa analyse the Influence of Shielding 
Gas on Aluminium Alloy 5083 in Gas Tungsten Arc Welding. 
To study the influence of shielding gas a factorial experiment 
were introduced, factors of AA 5083 weld used in the study 
types of shielding gas in argon and helium, gas flow rate at 6, 
10 and 14 litres per minute. After introducing microstructure 
and Vickers hardness test the results shows that that types of 
shielding gas and gas flow rate interaction hardness at heat-
affected zone and fusion zone with a P–value < .05.This also 
shows that the argon condition provided smaller grain size, 
suitable size resulting in higher hardness both in weld metal 
and HAZ. 
 
Chongjiana, Fenglinga and Shanbena performed A visual 
sensing system for welding control and seam tracking in 
aluminium alloy gas tungsten arc welding. A system consisted 
of a vision sensor that consisted of a charged-coupled device 
(CCD) camera and lenses, image processing algorithms, and a 
computer controller. During welding, an image of the weld 
pool and its vicinity was captured when basic current of 
welding power. The image process technique included 
degradation recover, automatic threshold segmentation, area 
threshold removing noise, thinning and rough transform. 
 
Jianjun and Yongjie studied Adaptive Control of Aluminium 
Alloy GTAW Process. Stochastic system theory was used in 
the welding process, and the stochastic system model between 
the welding parameters and welding pool geometric 
parameters was established. Based on minimum variance 
adjustment, the adaptive controller for dominating weld 
formation was designed. The experiments show that adaptive 
control is an effective method for weld penetration in 
aluminium alloy GTAW. 
 
Pasupathy and Ravisankar analyse the Influences of TIG 
welding parameters on tensile behaviour of dissimilar metal 
lap joint for low carbon steel and AA1050. Mathematical 
model was developed to predict the tensile behavior of TIG 
welded dissimilar joints made of 2mm low carbon steel and 
1mm AA1050 alloys.. TIG welding parameters like Current, 
Speed and Distance was chosen as the major parameters. 
Tensile behavior of the dissimilar joints was evaluated. The 
models were developed by Response Surface Method (RSM). 

Analysis of variance (ANOVA) was applied to find the 
significant parameters. 
 
Temmar, Hadji and Sahraoui studied the Effect of post-
weld aging treatment on mechanical properties of Tungsten 
Inert Gas welded low thickness 7075 aluminium alloy joints. 
Hot cracking occurs in aluminium welds when high levels of 
thermal stress and solidification shrinkage are present while 
the weld is undergoing various degrees of solidification. Weld 
fusion zones typically exhibit microstructure modifications 
because of the thermal conditions during weld metal 
solidification. This often results in low weld mechanical 
properties and low resistance to hot cracking. It has been 
observed that the mechanical properties are very sensitive to 
microstructure of weld metal. 
 
Wang, Lin and Chen obtain the weld pool vision information 
during aluminium alloy TIG Welding . An image sensing 
system for the TIG welding process of aluminium alloy was 
established. Image processing and pattern recognition were 
first used to obtain information from the TIG welding process 
for aluminium alloy. A neural network method was used to 
extract the edge of the images of the weld pool. The result of 
detecting the edge with a BP neural network were excellent. 
Experiments show that using the image sensing to control the 
TIG weld width for aluminium alloy is an effective method. 
 

III. CONCLUSION REMARKS 
 
In this literature survey of Gas Tungstun Arc Welding 
(GTAW) processes the effect of various welding parameters is 
investigated. Following conclusions are found from the 
investigation. 

1. As aluminum alloys are susceptible to large 
microstructual changes after welding it is important 
to   know behaviour of weldments at different 
parameters and corresponding properties. 

2. Due to high use of Al alloy in industry it is 
important to know about the effect of welding 
parameters on the mechanical properties of 
weldements as too high welding current and too high 
welding speed will result in high heat input and 
weakening of  weld profile so a balance is need to be 
struck between welding parameters and mechanical 
properties. 

3. Increasing of the arc voltage and welding current 
increases the welding heat input: accordingly the 
chance of defects formation such burn through in 
weld metal also increases. 

IV. FUTURE SCOPE 
 
During experimental work welds will be prepared using Gas 
Tungstun Arc Welding (GTAW) technique of AA 6061 and 
AA 6063 alloys. In the experiment welding parameters Arc 
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Voltage, Welding current, will be altered suitably and their 
effect on mechanical properties which include Hardness, 
Ultimate Tensile Strength, Yield Stress and Elongation will be 
investigated. For observation of micro structural changes in 
weldments, Scattering Electron Microscopy (SEM) technique 
will be used. This research work will allow us to know values 
of optimum welding parameters for above mentioned grades 
of aluminium alloys. Process parameters should be optimized 
to increase the depth of penetration as well as the strength of 
the joint. 
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