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Abstract: TIG welding is most vital and common operation used 

for joining of two similar or dissimilar parts with heating the 

material or applying the pressure by using the filler material for 

increasing productivity with less time and cost constrain. When 

changing the welding parameters, the quality, strength and weld 

bead geometry also affected. The TIG welding is done on the 

aluminium 5052 material by varying the welding parameters like 

welding current and welding electrode diameter. The effect on the 

weld bead geometry is studied and the changes made on the weld 

bead are noted. To analyse the strength of the weld joint or any 

deviation in their strength we should test the weld joint. We tested 

the weld joint by tensile and microscopic test. The tensile test gives 

any deviation in their strength and the microscopic test give the 

material structural changes. 

 

Keywords: TIG welding parameters, Effect of welding 

parameters, Effect of welding in weld bead geometry. 

1. Introduction 

Aluminium based alloys have been widely used in 

automobile structures due to their unique properties such as 

high strength to weight ratio. The welding of aluminium aim to 

alloys has always represented a great challenge for designers 

and technologists. As a matter of fact, lots of difficulties are 

associated to this kind of joint process, mainly related to the 

presence of a tenacious oxide layer, high thermal conductivity, 

high coefficient of thermal expansion, solidification shrinkage 

and, above all, high solubility of hydrogen, and other gases, in 

molten state. The present work is deals with finding out the 

effect of welding parameters welding current, voltage, weld 

diameter on the weld strength of aluminium 5052 alloy.  

 

 
Fig. 1. TIG welding process 

 

2. Material Selection 

A. Aluminium 5052 

This is the grade of aluminium we have to use in the project 

of weld bed geometry in TIG welding. This aluminium 5052 is 

used because of its high thermal capacity and able to be weld. 

This aluminium grade is alloyed with magnesium and 

chromium. It is moderately strong compared to the other 

aluminium grades. It comes under 5xxx series of aluminium 

alloys, it's used one who use magnesium as the primary alloying 

element. The yield strength, mechanical strength and ultimate 

tensile strength are also moderate in this material. This grade is 

high strength than the basic used aluminium grade 3003.The 

strength of aluminium 5052 varies in the cold work and 

hardening at the temperature. The aluminium 5052 is also able 

to bend and we can anodize aluminium 5052 material. The 

strength of aluminium is given below, 

 Tensile strength (σt): 195–290 MPa (28.3–42.1 ksi) 

 Thermal conductivity (k): 138 W/m*K 

 Specific heat capacity (c): 880 J/kg*K 

 Young’s modulus (E): 69.3 GPa (10,050 ksi) 

 Linear thermal expansion coefficient (α): 2.38*10−5 K−1 

 Density (ρ): 2.68 g/cm3 

 Melting temperature (Tm): 607 °C (1,125 °F) 

5052 aluminium alloy has a yield strength of 193 MPa 

(28,000 psi) and an ultimate tensile strength of 228 MPa 

(33,000 psi), which means it is moderately strong when 

compared to other some popular alloys. These are the primary 

factors for the selection of the metal aluminium 5052. 

In this project, we use aluminium 5052 metal in the sheet 

format in the size of 100×150mm and the thickness of 5mm, 

because the aluminium 5052 plate is subjected to the many of 

the testing so we buy the metal in correct size and suitable for 

the testing these points are noted for the project. The cost of 

aluminium 5052 is moderately and it is easily available in all 

the market and it is also suitable for TIG welding and also 

suitable for testing. During the welding process we have to 

check and change the welding parameters such as voltage, 

current, temperature etc., so it is also suitable for that. By 

considering all such parameters and we have a deep discussion 
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and learning on the aluminium metals and we finalized the 

material aluminium 5052. 

B. Tensile test 

 
Fig. 2. Universal testing machine 

 

Ductile testing, otherwise called pressure testing, is an 

essential materials science and designing test in which an 

example is exposed to a controlled strain until disappointment. 

Properties that are straightforwardly estimated by means of a 

ductile test are extreme elasticity, breaking strength, greatest 

extension and decrease in territory. From these estimations the 

accompanying properties can likewise be resolved: Young's 

modulus, Poisson's proportion, yield strength, and strain-

solidifying qualities. Uniaxial pliable testing is the most 

regularly utilized for getting the mechanical attributes of 

isotropic materials. A few materials utilize biaxial malleable 

testing. The fundamental distinction between these testing 

machines being the means by which burden is applied on the 

materials. 

1) Tensile specimen 

We use aluminium 5052 plate of 100 *100mm.The readiness 

of test examples relies upon the reasons for testing and on the 

administering test technique or particular. An elastic example is 

typically a normalized test cross-segment. The shoulders are 

huge so they can be promptly grasped, while the measure 

segment has a more modest cross-segment so the twisting and 

disappointment can happen around there.  

The shoulders of the test example can be fabricated in 

different manners to mate to different holds in the testing 

machine (see the picture beneath). Every framework has 

benefits and drawbacks; for instance, shoulders intended for 

serrated grasps are simple and modest to fabricate, however the 

arrangement of the example is subject to the expertise of the 

professional. Then again, a stuck grasp guarantees great 

arrangement.  

2) Equipment 

Grain size and direction and other primary qualities are 

straightforwardly connected to the mechanical and innovative 

properties of these materials. Primary attributes additionally 

rely upon ensuing outer impacts. These impacts include:  

Substance impacts (for example consumption). Substance 

and additionally actual impacts (for example heat treatment 

measures) Mechanical impacts (for example following the 

shaping cycles, like producing, moving, bowing, and so on) 

Microstructure must be surveyed by magnifying lens (sound 

system magnifying instrument, light magnifying lens utilizing 

mirrored light, computerized magnifying lens or checking and 

transmission electron magnifying lens). 

3. Results and Discussion 

A. Tensile analysis 

The tensile test is done on the weld specimen whose length 

and breadth are 200 mm and 20 mm. The thickness of the 

aluminium 5052 plate is 5 mm. There are four specimens with 

different parameter are varied during the welding process are 

listed below. 

 The first specimen is welded with 100 A current and 1.6 

mm electrode diameter. It is found that the shape of the 

weld bead is narrow and small. 

 The second specimen is welded with 150 A current and 

1.6 mm electrode diameter. It is found that the shape of 

the weld bead is narrow and depth of penetration is high. 

 The third specimen is welded with 100 A current and 2.4 

mm electrode diameter. It is found that the shape of the 

weld bead is larger and depth of penetration is low. 

 
Table 1 

Experimental result 

Specimen/Load Maximum load (kN) Yield stress (MPa) 

1 9940 96645 

2 11060 109086 

3 14410 116094 

4 11100 102.538 

 

The fourth specimen is welded with 150 A current and 2.4 

mm electrode diameter. It is found that the shape of the weld 

bead is larger and depth of penetration is high.  

 

 
Fig. 3. Before and after tensile test 

B. Microstructure analysis 

The microstructure of aluminium 5052 is examined by SEM. 

The changes in their microstructure of the heat affected zone is 

investigated. Fig. 3, shows the differences in the microstructure 

of heat affected zone of the four specimens. 
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Fig. 4. Microstructure of HAZ of different specimens 

 

The microstructure of aluminium 5052 material on the weld 

specimen, the views are given on the heat affected zone (HAZ). 

It shows the heat affected zoon in dark black marks, in the first 

diagram the heat affected is large at the center of the specimen 

and then decrease at outside and tensile test is very low. For the 

second specimen the heat affected is wider and it can be able to 

with stand the tensile load more. The third specimen shows the 

small dark spots hence it is very strong with respect to other 

specimens. Fourth specimen shows the very small and low dark 

spots and it is stronger than first specimen. 

4. Conclusion 

In this paper the experimental verification and the 

investigation have been made, in this method the current and 

the electrode diameter can be changed and results are taken out 

and the experiment gives good result in the correct manner. Due 

to the change in current and electrode diameter, the TIG 

welding gives good efficiency and strong welded joints in a fast 

manner. In this experiment all the process is done in an effective 

manner. First the problem identification is made and after the 

deep analysis on the on the topics we made the project in 

investigation on the effect on weld bead geometry in TIG 

welding and then the material selection is made into a deep after 

many researches the materials are confirmed and the 

dimensions are noted and also the place is identified for the 

welding and testing. From this conclusion can be made with the 

TIG welding system uniform welding of Aluminium plate can 

be possible. Welding strength or tensile strength of the weld 

joint depends on the welding parameters like welding speed and 

welding current. With the increase in current, tensile strength of 

the weld joint increases. Hardness value of the weld zone 

change with the distance from weld center due to change of 

microstructure. 
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