
Metal Forming Processes 

 
 Forging Process  
 Rolling Process 
 Extrusion Process 
 Sheet Metal Process 



Recrystallization 

 It is a process by which deformed grains are 
replaced by a new set of defect free grains. 

 New grains nucleate and grow until original 
grains have been entirely consumed. 

 The process is accomplished by heating the 
material to a temperature called as 
recrystallization temperature 

 Recrystallization temperature is 1/3 to ½ of 
the melting point of that metal 



Recrystallization 



Recrystallization 

Recrystallization of a metallic material (a → b) and crystal grains growth (b → c → d). 



Cold working and Hot Working 
Process 
 When a metal heated and formed above 

recrystallization temperature than it is called 
as hot working process. 

 When metal is heated and formed below 
recrystallization temperature it is called as 
cold working process. 

 For some metal room temperature is the 
recrystallization temperature. For example 
Tin, Zinc and cadmium 

 Lead as room temperature as hot working 
temperature. 
 



Recrystallization Temperature 

Metal 
Recrystalliz
ation Temp 

Melting 
temp 

Metal 
Recrystallizati

on Temp 
Melting temp 

Pb -4 327 

Sn 30 232 

Al 150 660 

Mg 200 650 

Cu 200 1085 

Fe 450 1538 

W 1200 3410 



Forging Process 
 Because of the manipulative ability of the 

forging process, it is possible to closely control 
the grain flow in the specific direction, such that 
the best mechanical properties can be obtained 
based on the specific application.  

 
 



 Forging can be hot worked or cold 
worked depending upon the requirement 
 

 Forging Operation 
Drawing out 
Upsetting 



 Drawing out: Metals gets elongated and 
cross section decreases 

 Upsetting: Diameter Increases and length 
decreases. 

 In this force is applied parallel to the axis. 
 
 



Types of forging operations 
Steps involved in forging  
 Fullering or swaging 
 Rolling 
 Bending 
 Drawing or cogging 
 Flattening 
 Blocking  
 Finishing operation 
 Trimming or cut off 

 



Fullering 
 sharp transition in cross-dimensional area; 

with care, some types of fullering can be 
achieved using only hammer and the edge 
of the anvil  

Forging Process 
Video\Fullering.
mp4 



Flattening  
 Fullering leaves a corrugated (series of grooves) on the 

surface of the job. 

 To remove hammer marks and corrugation in order to 
obtain a smooth surface on the job, flatter or set of 
hammer is used. 

 

Forging Process Video\Straightening & Flattening - Power Hammer Tutorials.mp4 



Rolling 
• Projections are made on the rollers which are rotating  
in opposite directions to each other. 
• Metal is feed between the roller. 
• Metal gets the projection as on rollers 

Forging Process Video\rolling in forging.mp4 



Bending 
 Bending is required for those parts which 

have a bent shape. 
 The bending operation is done after the 

fullering or flattening operation so that 
grain flow follows the bend direction. 

Forging Process Video\bending.mp4 



Cogging 



Blocking  
Work piece gains the impressions as on dies. 

Forging Process Video\blocking.mp4 



Trimming 

 A pair of blades used to cut away a 
forging from the bar after the final blow. 
 



Finishing 

 The dimensions of the finished impression 
are same as that of the final forging with 
necessary allowance and tolerance. 



Types of forging process 

 Blacksmith forging 
 Drop forging 
 Press forging 
 Machine forging 

 



Blacksmith forging 
 
The process involved heating the stock in the 
blacksmith hearth and then beating it over an 
anvil. 
To get the desired shape the operator has to 
manipulate the components in between the 
blows. 

 



Drop forging 
 It uses a powered drop hammer. 

 The force for shaping the componets is apllied in a 
series of blow. 

 The drop forging dies consist of two halves. 

 The lower halve of the die is fixes to the anvil and 
upper halve is fixed to the ram. 

 Forging Process Video\drop forging.mp4 





Press Forging 
 In press forging force is continuously squeezing the 

stock. 

 In this stock is shaped not by mean of series of blow 
but by mean of a single squeezing action. 

 Forging Process Video\Press forging.mp4 

 

 



 

Press Forging Machine 



Machine Forging (Upset Forging) 
 Unlike the press or drop forging where the material is 

drawing out, in machine forging the material is only 
upset in machine forging to get desired shape. 

 

 



 Forging Process Video\machine 
forging.mp4 

 Forging Process Video\Upset Forging.mp4 
 

 
 



Application of forging process 
 Mainly forged products are used in every mechanical 

industry. 
 Turbine rotor, generator rotor etc. are forged 

product. 
 It gives higher fatigue strength so most of moving 

parts like crankshaft, camshaft gears etc. are made by 
forging operation. 

 Cold forging is used to produce chisel, bolts etc. 
 These are mostly used in hand tools and hardware 

manufacturing. 
 It is used in ship building in various structure works. 
 Wrenches 
 Crane hook 



 powertrain, where connecting rods, drive 
shafts, transmission shafts 

  pliers, hammers, garden tools 
 discs, blades, couplings, rings, manifolds, 

chambers and shafts. 


