
FORMING (DEFORMATION) 
PROCESSES





PLASTISTICITY AND YIELD CRITERIA



FORMING PROCESSES

•Shaping vs forming
•Plastic vs elastic deformation
•Plastic deformation vs liquid flow



FORMING PROCESSES

• Transform a solid material from one shape 
to another

• The initial shape is simple, the final shape 
meet desired conditions (geometry, 
surface topography structure)

• Structure change might be a part of the 
forming



FORMING PROCESSES (CONT)

• Involve a sequence of shaping operations
• Optimal distribution of shaping between 

several stages 
• Optimal distribution of operations between 

casting, forming, machining and thermal 
treatment

• Integration of casting and forming and 
forming and thermal treatment



FORMING PROCESSES (CONT)

• Extremely high cost of facilities (perhaps 
the most costly) and maintenance

• The forming contribution to material 
geometry should be minimized

• Hot, worm and cold forming
• Bulk vs sheet forming



BULK FORMING

• A large fraction of the material is involved 
in process

• Considerable change of the volume-to-
surface area ratio

• Small fraction of elastic deformation 
(limited spring back)

• E.g. rolling, extrusion, forging



SHEET FORMING

• Limited part of a material undergoes 
deformation

• A sheet blank is plastically deformed into a 
complex 3D geometry with no significant 
(or any) change of the sheet cross section 
and surface

• Significant spring back
• E.g. shearing, bending, drawing
• Multilayered products



COMPONENTS OF A UNIT PROCESS

• Material :metals, plastics, green ceramics
• Process output: desired geometry
• Process input : slab, rod, billet, plate, 

sheet(materials, an unfinished part)
• Off-products: discarded parts, scale, end 

parts



COMPONENTS OF A UNIT PROCESS 
(cont)

• Set of phenomena  changing an object: 
plastic deformation, recrystallization

• Tool :a forming tool (die, punch, rolls)
• Material fluxes: a workpiece forced into a 

die; moving tools, workpiece material flow
• Momentum fluxes: impulse of forces 

applied from a driver to a tool and at the 
interface to a workpiece

• Forces generating fluxes



COMPONENTS OF A UNIT PROCESS 
(cont)

• Energy: electrical energy provided to a driver

• Force exerted by a moving tool on a workpiece
• Workzone: a part of material where defermation

occurs 
• Tool/material interface: tool-workpiece boundary
• Loading and unloading procedures: batch and 

continuous processes
• Enclosure: safety conditions

• Environment: no special conditions.







METALFORMING SYSTEMS









ROLLING OPERATION



UPSET FORGING



AS CAST STRUCTURE



TRUE SRESSDIAGRAM



FORGING OPERATION



Extrusion

Fig. 3.6 Extrusion



TRUE-STRESS DIAGRAM



Drawing Operation





Deep Drawing



BLANKING



BLANKING VS PIERCING



BENDING



BENDING



SHEAR FORMING



EMBOSSING



DRAWING: FREE BODY DIAGRAM



ROLLING






