
❑Metal extrusion is a forming process in which we
force a metal (either hot or cold) through a die.
❑ This imparts the die shape to the extruded
metal as it passes through the cavity.
❑The material emerging from the die is known as
“extrudate”.
❑ The metal endures compressive and shear stress
to achieve the die shape.

EXTRUSION



Direct extrusion, also called as forward
extrusion, occurs when the direction of flow of
metal is the same that movement of ram.
Many cross sections are manufactured by this
method.
 The cross section produced will be uniform
over the entire length of the metal extrusion.



FORWARD EXTRUSION







Extrusion is a metal forming process in whichmetal is forced to flow through a die to convert itinto desire shape. This process is extensively used in pipes andsteel rods manufacturing.Extrusion is a process where a materialundergoes plastic deformation by the applicationof a force causing that material to flow throughan orifice or die.The most commonly extruded materialsare Aluminium, Copper, Steel, Magnesium, andLead. Plastics and ceramics are also extrudedextensively





Materials that are commonly cold extrudedinclude: lead, tin, aluminum, copper, zirconium,titanium, molybdenum, beryllium, vanadium,niobium, and steel.
 Examples of products produced by this processare: collapsible tubes, fire extinguisher cases, shockabsorber cylinders and gear blanks.
products of metal extrusion contain accurate andhighly precise measurements. Another benefit of thisprocess is that it eliminates the need for morehigher-intensive processes, such as welding.





❑Hot extrusion of steel and stainless steel is carriedout at very high temperatures.
❑A furnace heats solid steel 'billets' or rod lengths toaround 1,100 degrees Celsius.
❑Then a hydraulic press forces the hot steel orstainless steel through a shaped aperture or die,forming a length of extruded profile.
❑Common Plastic Extrusion MaterialsPE – Polyethylene.PP – Polypropylene.PVC – Polyvinyl chloride.





❑Indirect or backward extrusion is a type ofmetal extrusion process wherein the billet(work-piece) is kept inside the chamber, which iscompletely closed on one side.❑In this type of extrusion, the billet and thecontainer move simultaneously whereas the dieremains stationery.❑Hot extrusion is the production process used toform special steel profiles with a constantlongitudinal cross-section. It acts through a forcecalled “compression”. This process can beemployed to manufacture solid or hollow profiledbars, with complex geometries and a fixed cross-section, in a single step.





❑Impact extrusion is a manufacturing processsimilar to extrusion and drawing by whichproducts are made with a metal slug.
❑The slug is pressed at a high velocity withextreme force into a die or mold by a punch.

IMPACT EXTRUSION





An extruder converts the polyethylene rawmaterial to a continuous tubular melt byextrusion through an annular die.
 The molten pipe then proceeds through a sizingor calibration device (which fixes its dimensions)to a cooling trough

TUBE EXTRUSION





Hydrostatic extrusion, In this process, the billet in
the container is extruded through a die by a liquid
pressure medium instead of by the direct acting
forces with a ram. There is no friction along the
container wall.

HYDROSTATIC EXTRUSION



HYDROSTATIC EXTRUSION



FORGING PROCESS



❑Metal forging is the process in which metals areformed and shaped using compressive forces.❑The forces are delivered using hammering,pressing, or rolling.❑There are a number of forging processes – coldforging, warm forging, and hot forging❑There are four types of forging manufacturingprocesses that are commonly used to shape metalparts.❑ These processes include impression die forging(closed die), cold forging, open die forging, andseamless rolled ring forging.





Open-die forging is also known as smith forging.A hammer strikes and deforms a metal on astationary anvil.





❑Drop forging is a metal forming process. Aworkpiece is inserted into a die and thenhammered until it has assumed the shape of thedie.
❑ The lower die is a stationary part, while theupper part is a moving hammer dropped onto theworkpiece in order to deform it.
❑The drop forging process improves the strengthof the metal by aligning the grain along the lines ofpotential stress, which cannot be achieved throughcasting, machining, or fabrication.





Roll forging, also known as roll forming, is aforging method that uses opposing rolls to form ametal part.
Even though roll forging uses rolls to produceparts and components, it is still considered a metalforging process and not a rolling process.





The handle of the forging hammer is typicallymade of a wooden material and the head issometimes made of high-carbon steel or alloy steel

FORGING HAMMER





❑Rotary forging is a cold-forming process used toforge round shapes.
❑ The process deforms a metal blank using acombination of rotation, rolling and axialcompression.

ROTARY FORGING





 Defects occur due to improper design of forgingdie.
It is also due to sharp corner, and excessivechilling in forging product.
The fillet radius of the die should be increase toremove these defects

FORGING DEFECTS





❑Cold forging uses a displacement process to
shape the material into the desired shape.
❑ Compressive force squeezes the metal between
a punch and die at room temperature until the
material conforms to the die's contours.
❑Cold forging techniques include rolling, drawing,
spinning, heading, and extruding.

COLD FORGING





Swaging, is a metal-forming technique in which
the metal of one part is deformed to fit around
another part by hammering, or by forcing the
material through a die.
.

SWAGING



❑A swage is the shaped tool used to transform an
object's shape into the desired form by bending
or shaping.
❑ Swaging is used in the metalworking field,
known as metallurgy, to serve a variety of
purposes.
❑Swaging can transform a piece of metal into a
desired shape through hammering



❑Explosive forming is a metalworking technique inwhich an explosive charge is used instead of apunch or press.
❑Explosive forming has been mainly used inaerospace and aircraft industry to produce largeparts for which conventional tooling costs are high.
❑Explosives are located at a predetermineddistance from the workpiece,

EXPLOSIVE FORMING





Electro-hydraulic forming (EHF) is one of thehigh-speed forming process that uses high-voltage discharge in liquid. Shockwave resultingfrom the discharge is generated between twoelectrodes in liquid and it deforms the blank intothe die.



ELECTRO-MAGNETIC FORMING
Electromagnetic forming (EMF) is a high-speed,contact-free forming process that utilizes a strong,pulsed magnetic field to plastically formcomponents made of materials with high electricalconductivity such as aluminum, magnesium,copper and its alloys.
This intensive high current createselectromagnetic forces between the coil and theworkpiece which accelerates the workpiecetowards a single side die. The workpiece is shapedto the die, perforated and cut into the requiredshape, in a single operation.





RUBBER PAD FORMING
❑Rubber pad forming (RPF) is a metalworkingprocess where sheet metal is pressed between adie and a rubber block, made of polyurethane.❑Under pressure, the rubber and sheet metal aredriven into the die and conform to its shape,forming the part.❑ The rubber pads can have a general purposeshape, like a membrane




