Unit - 4
Principles and Applications: Extrusion

1. Introduction

Extrusion is a manufacturing process where a material, typically a metal or polymer, is forced
through a shaped die to create a continuous profile. This profile can be a solid shape, a
hollow tube, or a complex cross-section. The material is pushed or pulled through the die
under high pressure, resulting in a continuous product of the desired shape.

2. Process Overview

Extrusion involves several key steps:

Material Preparation: The material is prepared for extrusion by heating it to a
suitable temperature, often above its melting point, to make it malleable.

Feeding: The prepared material is fed into the extrusion press. This can be done
continuously or intermittently, depending on the process.

Pressurization: The material is subjected to high pressure within the extrusion
chamber. This pressure can be generated by a hydraulic press, a screw press, or other
means.

Extrusion: The pressurized material is forced through the die opening, which
determines the shape of the final product.

Cooling and Solidification: The extruded material is cooled and solidified, either by
air cooling or by immersion in a cooling bath.

Cutting and Finishing: The extruded product is cut to the desired length and may
undergo further finishing operations such as trimming, straightening, and surface
treatment.

3. Types of Extrusion

Direct Extrusion: In direct extrusion, the ram pushes the material directly through
the die. This is the most common type of extrusion.
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https://www.youtube.com/watch?v=nrYv4Io0SQs

e Indirect Extrusion (Back Extrusion): In indirect extrusion, the ram pushes against a
hollow mandrel, forcing the material to flow backwards through the die. This method
is used for producing hollow shapes.
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e Hydrostatic Extrusion: In hydrostatic extrusion, the material is pressurized by a
fluid, typically oil. This method can produce products with higher quality and better
surface finish.

4. Extrusion Dies

The die is a critical component in the extrusion process. It determines the shape and size of
the final product. Dies are typically made from hardened steel or tungsten carbide to
withstand the high pressures and temperatures involved in extrusion.

Product
' hollow shape

Hollow die assembly view

Extrusion Die
5. Applications of Extrusion
Extrusion is a versatile process with a wide range of applications, including:

e Metal Extrusion:
o Aluminum profiles for window frames, doors, and construction.
o Copper and brass tubing for plumbing and electrical applications.
o Lead-acid battery grids.
o Structural shapes for aerospace and automotive industries.


https://paulmurphyplastics.com/industry-news-blog/extrusion-process-working-types-application-advantages-and-disadvantages/
https://mmgextrusions.com/resources/aluminum-extrusion-die-types/

e Polymer Extrusion:

Plastic pipes and fittings.

Plastic film and sheets.

Plastic profiles for window frames and doors.
Food packaging materials.
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6. Advantages of Extrusion

o Versatility: Can produce a wide variety of shapes and sizes.
e High production rates: Suitable for mass production.

e Good dimensional accuracy and surface finish.

o Cost-effective for long runs.

7. Limitations of Extrusion

o Limited complexity: Difficult to produce very complex shapes.
« High initial investment costs for tooling and equipment.
« Material limitations: Not suitable for all materials.

8. Future Trends

e Advanced materials: Extrusion of advanced materials such as composites and
ceramics.

« Automation and robotics: Increased automation and robotics to improve efficiency
and productivity.

« Additive manufacturing integration: Integration of extrusion with 3D printing and
other additive manufacturing techniques.

Conclusion
Extrusion is a fundamental manufacturing process with a wide range of applications.

Continuous advancements in materials, tooling, and technology are expanding the capabilities
of extrusion and its role in modern manufacturing.



