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Abstract— Gas Tungsten Arc welding (GTAW) or Tungsten 

Inert Gas (TIG) is an electric arc welding process, which 

produces an arc between a non-consumable tungsten 

electrode and the work to be welded. TIG is used very 

commonly in areas, such as rail car manufacturing, 

automotive and chemical industries. Stainless steel is 

extensively used in industries as an important material, 

because of its excellent corrosion resistance. TIG welding is 

one of the welding processes, often used to weld similar and 

dissimilar stainless steel joints. This paper presents the 

detailed study of gas tungsten arc welding. 
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I. INTRODUCTION 

Gas tungsten arc welding (GTAW), also known as tungsten 

inert gas (TIG) welding, is an arc welding process that uses 

a non-consumable tungsten electrode to produce the weld 

[1]. TIG (Tungsten Inert Gas) welding also known as GTA 

(Gas Tungsten Arc) in the USA and WIG (Wolfram Inert 

Gas) in Germany, is a welding process used for high quality 

welding of a variety of materials, especially, Stainless Steel, 

Titanium and Aluminium [2]. The weld area is protected 

from atmospheric contamination by an inert shielding 

gas (argon or helium), and a filler metal is normally used, 

though some welds, known as autogenous welds, do not 

require it. A constant-current welding power 

supply produces energy which is conducted across the arc 

through a column of highly ionized gas and metal vapors 

known as a plasma [3]. 

A. Equipment  Used : 

 DC or AC / DC Power Source TIG Torch 

 Work Return Welding Lead 

 Shielding gas supply line, (normally from a 

cylinder ) 

 Foot Control Unit ( common option ) 

B. Power Source: 

1) DC: 

 Stainless Steel, Mild Steel, Copper,Titanium, 

Nickel Alloys etc  

2)  AC: 

 Aluminium and its Alloys and Magnesium. 

 The Power Source is of a transformer design with 

or without a rectifier, with a drooping characteristic 

(constant current power source). The output is 

generally controlled by either a moving core within 

the main transformer of the power source or by 

using electronic control of power thyristors [4] 

 DC power sources could be of 1 phase or 3 phase 

design, with an inductor to provide a smooth 

output. AC and AC /DC Power Sources are of a 

single phase design. 

C. Gas Flow Control; 

The TIG process relies entirely on the shielding gas to 

protect the hot electrode and molten pool and it is therefore 

essential for good arc striking that the flow of gas is initiated 

and allowed to stabilise before the arc is struck. Preflow 

timers are commonly fitted to better TIG power sources. 

Equally the gas shield must be allowed to flow after the arc 

is extinguished, to prevent oxidation of the electrode and 

cooling weld. Post-flow timers are fitted to most TIG power 

sources. 

D. TIG Torch: 

The TIG torch can be air cooled or water cooled and of 

vastly different shapes and sizes dependant on access to the 

area to be welded and welding current required. 

E. Shielding Gas: 

The most commonly used gas for TIG welding is argon 

which can be used on all metals. Argon - Hydrogen mixtures 

containing 2- 5 % Hydrogen are frequently used for stainless 

steel and nickel-base alloys having the advantage of 

producing cleaner welds, giving deeper penetration. 

II. TIG WELDING ON STAINLESS STEEL 

Stainless steel, also known as inox steel or inox from French 

"inoxydable", is a steel alloy with a minimum of 

10.5% chromium content by mass. There are different types 

of stainless steels: when nickel is added, for instance, the 

austenite structure of iron is stabilized. This crystal structure 

makes such steels virtually non-magnetic and less brittle at 

low temperatures. For greater hardness and strength, 

more carbonis added. With proper heat treatment, these 

steels are used for such products as razor blades, cutlery, 

and tools [6] 

Significant quantities of manganese have been used 

in many stainless steel compositions. Manganese preserves 

an austenitic structure in the steel, similar to nickel, but at a 

lower cost. 

A. Stainless Steels Classified By Their Crystalline 

Structure: 

Austenitic, or 200 and 300 series, stainless steels have an 

austenitic crystalline structure, which is a face-centered 

cubic crystal structure. Austenite steels make up over 70% 

of total stainless steel production. They contain a maximum 

of 0.15% carbon, a minimum of 16% chromium and 

sufficient nickel and/or manganese to retain an austenitic 

structure at all temperatures from the cryogenic region to the 

melting point of the alloy. [9] 

 200 Series—austenitic chromium-nickel-

manganese alloys. Type 201 is hardenable through cold 

working; Type 202 is a general purpose stainless steel. 

Decreasing nickel content and increasing manganese results 

in weak corrosion resistance. [7]  
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300 Series—The most widely used austenite steel 

is the 304, also known as 18/8 for its composition of 18% 

chromium and 8% nickel. 304 may be referred to as A2 

stainless (not to be confused with A2 grade steel, also 

named Tool steel, a steel). The second most common 

austenite steel is the 316 grade, also called marine grade 

stainless, used primarily for its increased resistance to 

corrosion. [8] 

III. CONCLUSION 

This paper shows the important process of TIG welding. 

Stainless steel as a weld bead joint has very important 

applications in industry. TIG welding is an important joining 

process used in manufacturing industries. The major needs 

in the welding are high tensile strength, good surface finish 

and hardness. In order to produce any product with desired 

quality by welding, proper selection of process parameters is 

essential.  
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