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Various types of fabrication process

 Mechanical joining – bolts, screws, rivets,

 Adhesive bonding – epoxy resins, silicon resins, elastomers.

 Welding, brazing, soldering



Welding classifications
 Oxyfuel gas welding 

 Air acetylene, oxyacetylene, oxyhydrogen

 Arc welding

 Gas metal arc, gas tungsten, plasma arc, shielded metal arc, stud 
arc, submerged arc, carbon arc, flux cored arc.

 Solid state welding

 Diffusion, explosion, forge, friction, hot pressure, roll, 
ultrasonic.

 Resistance welding

 Flash, percussion, projection, resistance seam, resistance spot, 
upset welding.



Welding classifications contd.
 Other welding processes /Allied Processes

 Electron beam, electroslag, induction, laser, thermit.

 Brazing

 Dip, furnace induction, infrared, resistance.

 Soldering

 Soft soldering, hard soldering.



Welding processes

Fusion welding

▪ involves melting & solidification

Solid phase welding

▪ Explosive bonding

▪ Diffusion welding

▪ Friction welding



Fusion welding

Types of fusion welding

▪ Gas welding, Arc welding (TIG, MIG, FCAW, SAW 

etc.), Thermit welding, Spot welding.

Precision welding

▪ EBM, LBW,  Ultrasonic welding,  PAW. 



Fusion welding

 most commonly used processes

Heat source – electric arc, gas flame, laser

Filler metal

▪ From electrode, rod, wires, powder, fluxes

▪ Independently added filler

▪ No filler (autogenous welding)



Welding

 the AWS definition for welding process is “A 

materials joining process which produces 

coalescence of  materials by heating them to 

suitable temperatures with or without the 

application of pressure or by the application of  

pressure alone and with or without the use of filler 

material”.

Filler (if used) has a melting temperature similar to the 

parts being joined. 



Butt welds

 Joint types

▪ Double welded butt

▪ Permanent or temporary backing

▪ Single welded butt

 Lower stress concentration

 Easier ultrasonic testing or radiography

 Expensive preparation



Butt weld types



Butt weld terms



Fillet welds

Simple to assemble and weld.

Stress concentrations at toes and root.

Notch at root (fatigue, toughness).

Critical dimension is throat thickness.

Root gap affects throat thickness.

Radiography and ultrasonic testing is of limited 

use.

Large fillets are uneconomic. 



Fillet weld terms



Welding positions



Types of welding joints
 Butt weld

Lap joint

Corner joint

Tee joint

Edge joint



Gas Welding
 Equipments

 Gas cylinders (black, red)

 Hoses (blue , red)

 Pressure Regulators 

 Welding Torches 



Types of gas flames
 Neutral

 Oxidising

 Carburising



Uses of Flux in welding

 Flux is used to protect the weld from the atmosphere 

 It helps with heat transfer from heat source to metal surface 

and it also helps in the removal of surface metal wastes.

 Flux produces a gas shield over the liquid portion of the 

weld during the welding process.

 The flux then forms a protective layer over the weld called 

slag. 

 Flux also acts as a deoxidizer, pulling oxygen and nitrogen 

from the weld pool to the surface, preventing porosity.

 It helps to join the filler metals to the base metals.

 It provides a protective barrier against igniting.



Manual Metal arc welding
 Equipments

 AC or DC arc welding machine (Power Source)

 Electrode with electrode holder

 Earthling clamp

 Welding leads

 Connector



Fig 1 The basic arc-welding circuit

Fig. 2 Coated (stick) electrode provides a gaseous 

shield around the arc and a slag covering on the 

hot weld deposit.



 An arc is generated between two conductors named

cathode and anode (considering direct current, DC),

When it is separated the air between the electrodes is

ionised by the potential difference and that reduces

electrical resistance of the air column. An arc is a

sustained electric discharge through this ionised gas

column called plasma between the two electrodes.

 The arc produces a temperature of about

6500ºF/36000C at the tip. This heat melts both the base

metal and the electrode, producing a pool of molten

metal sometimes called a "crater." The crater solidifies

behind the electrode as it is moved along the joint. The

result is a fusion bond.



WELDING POLARITY
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TIG welding
 Equipments

 Tungsten electrode

 Welding machine (constant current-CC, AC, DC+, DC- or 

AC/DC).

 Torch or electrode holder

 Shielding gas supply (helium, argon or mixture)

 Filler metal rod



TIG Welding 



MIG Welding
 Equipments

 DC welding machines

 Electrode wire reel

 Wire drive unit

 Shielding gas cylinder

 Welding torch



MIG Welding



Difference between TIG and MIG 

TIG MIG

Non – consumable  tungsten  electrode 

which is slowly fed into the weld puddle

MIG uses a continuously feeding spool of 

welding wire that burns, melts and fuses 

both the base and parent metals together

TIG welding is more commonly used for

thinner gauge materials

A range of material thicknesses can be 

welded from thin gauge sheet metal right up 

to heavier structural plates

Slow , fine and delicate welding technique Faster welding is done  through MIG

Complex, requires more skill and cost than 

MIG 

User-friendly,  equipments are more 

accessible and are less costly than TIG



Submerged arc welding
 Equipments 

 Welding head (feeds flux and filler metal)

 Flux hopper

 Flux

 electrodes



Plasma arc welding
 Equipments

 Power supply (DC) 

 High frequency generator and current limiting 

resistors (arc ignition)

Plasma torch

 Shielding gas cylinder

 Voltage control

 fixture



The process characteristics of the plasma arc are similar to 

the TIG arc, but because the plasma is constricted, the arc 

is stiffer and less sensitive to variations of the stand-off 

(distance torch-to-workpiece).

Medium current:15 to 

200A. 

Bevel comparison



Plasma Arc Welding (PAW)

 Process Fundamentals

 Process characteristics

 •Plasma welding is very similar to TIG as the arc is formed 

between a pointed tungsten electrode and the workpiece. 

 •However, by positioning the electrode within the body of 

the torch, the plasma arc can be separated from the shielding 

gas envelope. 

 •Plasma is then forced through a fine-bore copper nozzle 

which constricts the arc. 



Plasma Arc Welding (PAW)

Comparison TIG versus Plasma

Plasma Arc 




