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Assistant Professor
Mechanical Engineering Dept.
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	2. Introduction: Metal Forming
Dr.  Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 A product is produced by shaping the metal into the
required shape and size.
 In mechanical working method, “no machining process” is
carried out but it is used to achieve optimum mechanical
properties in the metal.
 By applying the force, the metal isplastically deformed into
required shape.
 This deformation takes place when the stress caused in
the metal reaches the “yield point”.
 The mechanical working reduces the cavities present in
the metal and also used to remove the impurities.
 The wastage of material removal is negligible or too small
and production is high when compared to other
manufacturing processes.
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Introduction: Metal Forming
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	6. Temperature in Metal  Forming
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 Any deformation operation can be accomplished with
lower forces and power at elevated temperature
 Three temperature ranges in metal forming:
 Cold working
 Warm working
 Hot working
 


	7. Cold Working Process
Dr.  Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 Performed at room temperature or slightly above
 Many cold forming processes are important mass
production operations
 Minimum or no machining usually required
 These operations are near net shape or net shape
processes
Advantages:
 Better accuracy, closer tolerances
 Better surface finish
 Strain hardening increases strength and hardness
 Grain flow during deformation can cause desirable
directional properties in product
 No heating of work required
 


	8. Cold Working Process
Dr.  Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
Disadvantages:
 Higher forces and power required for deformation
 Surfaces of starting work must be free of scale and dirt
 Ductility and strain hardening limit the amount of forming
that can be done
 In some cases, metal must be annealed before further
deformation can be accomplished
 In other cases, metal is simply not ductile enough to be
cold worked
 


	9. Hot Working Process
Dr.  Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 Deformation at temperatures above the re crystallization
temperature.
 The process of formation of new grains is called
recrystallisation process and corresponding temperature is
called recrystallisation temperature
 Recrystallization temperature = about one-half of
melting point on absolute scale
 In practice, hot working usually performed
somewhat above 0.5Tm
 Metal continues to soften as temperature increases
above 0.5Tm, enhancing advantage of hot working
above this level
 


	10. Hot Working Process
Dr.  Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
Advantages:
 Work piece shape can be significantly altered
 Lower forces and power required
 Metals that usually fracture in cold working can be
hot formed
 Strength properties of product are generally
isotropic
 No strengthening of part occurs from work
hardening
 Advantageous in cases when part is to be
subsequently processed by cold forming
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Disadvantages:
 Lower dimensional accuracy
 Higher total energy required, which is the sum of
 The thermal energy needed to heat the workpiece
 Energy to deform the metal
 Work surface oxidation (scale)
 Thus, poorer surface finish
 Shorter tool life
 Dies and rolls in bulk deformation
 


	12. Hot Working Operations
Dr.  Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 Forging
 Rolling
 Welding
 Extrusion
 Spinning
 Hot piercing and rolling
 


	13. Cold Working Operations
Dr.  Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 Cold rolling
 Extrusion
 Pressing
 Deep drawing
 Squeezing
 Bending
 Shearing
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Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
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