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A REVIEW OF DESTRUCTIVE AND NON

DESTRUCTIVE TESTING OF ALUMINUM

AND ALUMINUM ALLOY PLATE OF TIG
WELDING METHODS

Manigandan.E ,2S.Sureshkumar

ABSTRACT --This paper reviews is deals with, the welded quality of aluminum and aluminum alloy plate
by TIG welding method. TIG welding method is one of the most used and popular methods to weld aluminum.
Aluminum has unique properties ductile, non-magnetic, light weight, weld ability and also it has corrosion
resistance in nature. Input parameters were varied according to the experimental design. The accuracy and quality
of welded joints largely depends upon the type of inert gas, welding speed and type of power supply. The mechanical
properties of weld joint also varying based on the parameters. The mechanical property like YS and UTS varies by
pulsed and non-pulsed current by different frequencies. It has wide application in industry fields namely marine,
aircraft, heat exchanger, automobile, oil refineries etc.
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.  INTRODUCTION

Depending upon the thickness of the welded joint, the fillet wire is added to the molted weld puddle. One of
the methods which derives both the advantages of AC and DC welding is AC pulsed TIG welding.

The porosity content of the welded area has been found in different places depending on the gas flow rate.
Shear strength varies with the change of pulse current. The tensile strength of pulsed current has found on the TIG
welded joint!tl, Tensile strength and toughness of the welded joint is directly proportional to the gas flow ratef?l,
Pulsed current is one of the most dominating factors in the ultimate tensile strength. The percentage of elongation
and optimization of ultimate tensile strength is recommended levels of the adjustable parameters of the pulsed
current TIG welding method®®!. Observed that the ultimate tensile strength is significant for the gas flow rate and
welding current. The quality of the plate is directly depends on the current™, The tensile strength of the welded
material is almost similar in the both the phases. Throughout the welded aluminum plate the automated welding
system is similar®l, The basic mechanical and input properties of a selected material should be clear and
understandable. The Alternating Current voltage type is used for TIG welding machinel®l. Depending on the
welding parameter namely welding current, gas flow rate and filler material the welded joint strength is varies.
The gas flow rate is directly proportional to the tensile strength, when the gas flow rate is increased then

simultaneously the tensile strength also increasel”. Using TIG welding process can weld ferrous and non-ferrous
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metal also. Similarly during the welding process there is no spatter and fumes 1. While testing the welded material
in the tensile test machine, the fracture is occurred in the specimen on the welded region. The strength of the
welded material is increased by using the pulsed current®l. Due to more intensity of the current the welding speed
strength also more. Tensile strength on both the side is almost equal™. The strength of the heat affected zone is
increasing or decreasing is depends on the heat input rate. The strength of the base metal is stronger than the welded
materialt*tl, All the condition same parameters are used in TIG welding process. The fine type of grains are
observed in the Annealed and Normalizing conditions?l. Alternating current is most preferable for TIG welding
process of aluminum plate for a better strength. The selection of parameter is depends upon the welding machine
and material used[*3l. The performance of a pulsed current is much better than non-pulsed current in gas tungsten
inert gas welding. The different current and materials are giving more results to compare!*4l, The determination of
Non-destructive testing by the method of Radiography testing but not possible in Liquid penetrant and Ultrasonic

testing process!*®l.

Il. MATERIALS AND METHODOLOGY

Using the aluminum alloy - 2014 plate and the process of TIG welding found the various results 2. Similarly
by the T1G welding method has been done using the aluminum alloy — 6063 by a Taguchi method®!. The aluminum
alloy 7075 is welded by the process of TIG welding and estimated the various results. TIG welding experimental
process and planning of aluminum plate has been donel®. Aluminum plate of Al-5052 is investigated which is done
by a TIG welding process®. Aluminum alloy Al-8011 is optimized which is done by TIG welding method is
estimated®l, 2024-T3 aluminum alloy plate is welded and estimated the effects of welding parameters on TIG
welding methodology!®. The different types of analyzing process in carried out to estimate aluminum platel*2,
Aluminum alloy AA-6351 is done a welding of J-joint by pulsed current TIG welding properties of using various
parameter®l, Using the aluminum alloy Al-6082 the welding has been done and the investigation has been carried
out by Non-Destructive testing®l. Tensile strength of the aluminum alloy AI-5083 is carried out and estimated by
the TIG welding method and also the various strength has been estimated™”]. The aluminum alloy of AI-5052 is
welded by TIG welding process and determined the welding parameters effect on the TIG welding process*?,
Characteristics and influences of welded aluminum alloy Al-5083 is explained based on the various parameters(2l,
The Aluminum alloy of Al-5083 and AI-6082 is welded together by gas tungsten arc welding of butt joint is
characterized based on mechanical and micro structural®®, By using a pulse and non-pulse current of gas tungsten
arc welding is evaluated by the mechanical properties of Aluminum alloy AA6082-T6 is done??, AAGOG3 is
carried out the gas tungsten gas welding is experimentally investigated based on the various parameters(®l,
Aluminum alloy AA6061 is welded using different gases and flow rate and estimated the yield and ultimate tensile
strength using the non- pulsed current for fine grain structurest?¥, Using the aluminum alloy AA-2025 and AA-
7025 is welded by V groove butt weld joint using gas tungsten inert gas welding and estimated the groove angle,
geometry shape and tensile strength of welded material®®.. These are the materials and methods were followed to

estimate the strength of a different material in various condition.

I1l.  RESULT AND DISCUSSION
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After welded a different materials using a different gas flow rate, welding speed and type of gases, they are
estimated the mechanical behavior of material. Pulse current varies then the shear strength also varies
accordingly™. The tensile strength and the toughness of the welded material varies based on the gas flow range,
which is directly proportional to the material. Based on the pulsed current frequency the ultimate strength also
varies, it plays a dominating role in the strength®®l. The change of gas flow rate in the range of 8 to 10 Lpm the
different kind of tensile strength has been observed!’). The analyzed of maximum and minimum breaking stress of
aluminum plate by the various processes™l. In a welded material based on the bevel angle in the range of 30 to 45
degree the maximum strength can obtained. The penetration depth of bevel height of V-butt joint is also making a
difference in the strength of mechanical behavior®!l. The tensile strength has observed for various sample condition
namely normalized, annealed and observed material™?l. The various welded frequency were changes the
mechanical properties in the tungsten inert gas welding. The pulsed and non-pulsed current various and major
response founded in the pulsed current in the lower frequency™l. Based on the testing material grades the major
strengths are obtained aluminum alloy have better strength and mixture of different flow range[*®l. Using the TIG
welding method of Argon gas has given better penetration obtained in the huge of welding processes of welding
speed. The depth of penetration also achieved™. The helium and argon of various gases as estimated the values

of testing methods.

IV. CONCLUSION

With this review, | conclude that the material aluminum has better mechanical behavior and effectiveness in
the gas tungsten inert gas welding process. It has better in the tensile strength and also the ultimate tensile strength
in the future. Using the various type of non-destructive testing namely magnetic particle testing, radiography and
liquid penetrant testing get a better result of welded. The experimental investigation of every material has estimated

and defined.

REFERENCE

1. International Journal of Advanced Engineering Technology E-ISSN 0976-3945 IJAET/Vol.l/ Issue
11/July-Sept.,2010/200-211 Research Article EXPERIMENTAL INVESTIGATIONS ON PULSED TIG
WELDING OF ALUMINIUM PLATE by Sanjeev Kumar.

2. WIRST —International Journal for Innovative Research in Science & Technology| VVolume 4/Issue 2/July
2017 ISSN (online): 2349-6010 All rights reserved by www.ijirst.org 137 Experimental Investigation of
Various Welding Parameters on TIG Welding of Aluminium Alloy-2014 by Pankaj Sharma.

3. Volume I / Issue 111 / August 2014 || IJRSI ISSN 2321 - 2705 www.rsisinternational.org/IJRSI.htm| Page
1 Optimization of Tungsten Inert Gas Welding on 6063 Aluminum Alloy on Taguchi Method by K. M
Eazhil.

4. International Journal of Applied Engineering Research ISSN 0973-4562 Volume 13 || Number 12 (2018)
pp. 10658-10663 © Research India Publications. http://www.ripublication.com 10658 Study of Effect of
Process Parameters of Welding during TIG welding of AA 7075 and its optimization by Harmish Bhatt.

Received: 03 Dec 2019 | Revised: 21 Jan 2020 | Accepted: 18 Feb 2020 4088



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 03, 2020
ISSN: 1475-7192

5.

10.

11.

12.

13.

14.

15.

16.

International Journal of Advance Research in Science and Engineering ISSN 2319-8354 Volume No.7 ||
Issue N0.06 || June 2018 http://www.ijarse.com Experimental Processes of Welding and Planning of TIG
Welding of Aluminum Plate by Prashant.

IPASJ International Journal of Mechanical Engineering (IIME)  Web  Site:
http://www.ipasj.org/lIIME/IIIME.htm A Publisher for Research Motivation Email:editoriijit@ipasj.org
Volume 4, Issue 9, September 2016 ISSN 2321-6441 Optimisation of influence of Tig Welding parameters
on mechanical properties of aluminum 6061 alloy by A Review Rajan Verma.

ISSN: 2277-9655 [Singh* et al., 5(11): November, 2016] Impact Factor: 4.116 IC™ Value: 3.00 CODEN:
IJESS7 IJESRT INTERNATIONAL JOURNAL OF ENGINEERING SCIENCES & RESEARCH
TECHNOLOGY EXPERIMENTAL INVESTIGATION OF TENSILE STRENGTH OF AA 6082
USING TIG WELDING AT DIFFERENT PROCESS PARAMETERS by Surjeet Singh

International Journal for Research in Engineering Application & Management (IJREAM) ISSN : 2454-
9150 Special Issue - TMRI - 2019 88 | TMRI2019019 DOI : 10.18231/2454-9150.2019.0550 © 2019,
IJREAM All Rights Reserved. A Review on - Investigation & Optimization of Tig Welding Parameters
And Their Effect on Aluminum Plate (AL 5052) by LOKESH KUMAR SHARMA.

International Journal for Research in Engineering Application & Management (IJREAM) ISSN : 2454-
9150 Special Issue - TMRI - 2019 88 | TMRI2019019 DOI : 10.18231/2454-9150.2019.0550 © 2019,
IJREAM All Rights Reserved. A Review on - Investigation & Optimization of Tig Welding Parameters
And Their Effect on Aluminum Plate (AL 5052) by LOKESH KUMAR SHARMA.

INTERNATIONAL JOURNAL OF APPLIED ENGINEERING RESEARCH, DINDIGUL Volume 1 ||
No 3 || 2010 © Copyright 2010 All rights reserved Integrated Publishing Association RESEARCH
ARTICLE ISSN 09764259 518 Influence of Welding Speed on Tensile Strength of Welded Joint in TIG
Welding Process by Ahmed Khalid Hussain.

Vol-2 Issue-6 2016 IJARIIE-ISSN(O)-2395-4396 3511 www.ijariie.com 1196 TENSILE STRENGTH
ANALYSIS OF V GROOVE BUTT WELD JOINT FOR ALUMINIUM ALLOYS AA 2025 & AA 7025
by a Professor N.B.Landge.

IOSR Journal of Mechanical and Civil Engineering (IOSR-JMCE) e-ISSN: 2278-1684, p-ISSN: 2320
334X Special Issue - AETM'16 54 | Page Influences of TIG welding parameters on tensile and impact
behaviour of aluminium alloy joints: A Review by Yashwant Thakur.

International Journal of Pure and Applied Mathematics Volume 119 No. 12 2018, 15709-15715 ISSN:
1314-3395 Special Issue Mechanical Behaviour of Aluminium Plate Joints Using TIG Welding by Katta
Ranadeep Reddy.

The International Journal of Engineering And Science (1JES) |[Volume|| 1 ||Issuel| 1 ||Pages|| 01-05 || Nov
2012 || ISSN: 2319-1813 ISBN: 2319-1805 www.theijes.com THE IJES Page 1 Effect of Pulsed Current
Tig Welding Parameters on Mechanical Properties of J-Joint Strength of Aa6351 by Indira Rani.

Revista Facultad de Ingenieria Print version ISSN 0121-1129 Rev. Fac. ing. vol.25 n0.43 Tunja Sep./Dec.
2016 Microstructure and mechanical properties of GTAW welded joints of AA6105 aluminum alloy
Minerva Dorta-Almenara.

International Journal of Trend in Scientific Research and Development (IJTSRD) Volume: 3 | Issue: 3 |
Mar-Apr 2019 Available Online: www.ijtsrd.com e-ISSN: 2456 - 6470 @ IJTSRD | Unique Paper ID —

Received: 03 Dec 2019 | Revised: 21 Jan 2020 | Accepted: 18 Feb 2020 4089



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 03, 2020
ISSN: 1475-7192

17.

18.

19.

20.

21.

22.

23.

24.

25.

IJTSRD23238 | Volume — 3 | Issue — 3 | Mar-Apr 2019 Page: 1047 Experimental Investigation on TIG
Welded Aluminium Alloy-6082 Weldment using Non-Destructive Evaluation by I. S. N. V. R Prashanth.
World Academy of Science, Engineering and Technology International Journal of Mechanical, Industrial
Science and Engineering Vol:7 No:11, 2013 An Evaluation of TIG Welding Parametric Influence on
Tensile Strength of 5083 Aluminium Alloy by Lakshman Singh.

AIUREAS VOLUME 1, ISSUE 9 (2016, SEPT) (ISSN-2455-6300) ONLINE ANVESHANA’S
INTERNATIONAL JOURNAL OF RESEARCH IN ENGINEERING AND APPLIED SCIENCES
ANVESHANA'’S INTERNATIONAL JOURNAL OF RESEARCH IN ENGINEERING AND APPLIED
SCIENCES 82 VARIOUS EFFECTS OF WELDING PARAMETERS ON TIG WELDING OF 2024-T3
CLAD ALUMINUM ALLOY PLATE by M. RAJKIRAN

International Journal of Technical Research (IJTR) Vol. 4, Issue 2, Jul-Aug 2015 ISSN 2278-5787 Page
29 OPTIMIZE THE VARIOUS EFFECTS OF WELDING PARAMETERS OF AL PLATE BY TIG
WELDING by Jitender Bansal.

ISSN: 2319-8753 International Journal of Innovative Research in Science, Engineering and Technology,
Vol. 3, Issue 3, March 2014 Copyright to IJIRSET www.ijirset.com Effect of welding parameters on 5052
aluminium alloy weldments Using TIG welding by A. Raveendra.

ISSN: 2319-5967 International Journal of Engineering Science and Innovative Technology (IJESIT)
Volume 2, Issue 5, September 2013 462 Study The Influence of TIG Welding Parameters On Weld
Characteristics Of 5083 Aluminum Alloy by a Lakshman Singh.

International Journal of Interdisciplinary Research (IJIR) Vol-2, Issue-7, 2016 ISSN: 2454-1362,
http://www.onlinejournal.in Imperial Journal of Interdisciplinary Research (1JIR) Page 1161 Experimental
Investigation and Predict GTAW Process Parameters on AA6063 N. Ramakrishnan.

International Journal of Engineering Research-Online A Peer Reviewed International Journal Vol.4.,
Issue.3., 2016 (May-June) ISSN: 2321-7758 EXPERIMENTING NON DESTRUCTIVE TESTING
TECHNIQUES ON WELDING JOINTS SABITHA JAGANAGARI.

Journal of Mechanical Engineering and Sciences (JMES) ISSN (Print): 2289-4659; e-ISSN: 2231-8380
Volume 10, Issue 1, pp. 1817-1826, June 2016 © Universiti Malaysia Pahang, Malaysia DOI:
http://dx.doi.org/10.15282/jmes.10.1.2016.6.0174 Lap joint dissimilar welding of aluminium AA6061
and galvanized iron using TIG welding L.H. Shah.

International Journal of Scientific Engineering and Research (IJSER) www.ijser.in ISSN (Online): 2347-
3878, Impact Factor (2014) Volume 3 Issue 7, July 2015 Licensed Under Creative Commons Attribution
CC BY Evaluation of Tensile Strength and Distortion Control in GTAW Weldment of AA 6061 by
Taguchi and Grey Relational Approach by a Imran A. Shaikh.

Received: 03 Dec 2019 | Revised: 21 Jan 2020 | Accepted: 18 Feb 2020 4090



