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Additive Manufacturing (3D Printing)
• Additive Manufacturing (AM), also known as 3D Printing technology, refers to processes

used to generate a 3D object in which layers-upon-layer deposition of materials are

successively formed under a computer controlled program to create a physical object.

• The term AM encompasses many technologies including subsets like 3D Printing, Rapid

Prototyping (RP), Direct Digital Manufacturing (DDM), layered manufacturing and

additive fabrication.

• AM application is limitless. Early use of AM in the form of Rapid Prototyping focused on

preproduction visualization models. More recently, AM is being used to fabricate end-use

products in aircraft, dental restorations, medical implants, automobiles, and even fashion

products.
•

• The objects manufactured through 3D printing processes can be of almost any shape or

geometry. They are typically produced using digital model data from a 3D model or

another electronic data source such as a STereoLithography (STL) file, one of the most

common file types that 3D printers can read.
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History and Evolution

• Additive manufacturing invention can be
traced back to the 1980’s by Japanese,
French and American researchers. The
very first patent of 3D printing was
coined in 1984 by Chuck Hull of 3D
Systems Corporation.

• Hull defined the 3D printing process as a
system for generating three-dimensional
objects by creating a cross-sectional
pattern of the object to be formed. His
invention consists of a stereolithography
fabrication system, in which layers are
added by curing photopolymers with
ultraviolet light lasers. Stereolithography
is still one very popular 3D printing
manufacturing technique, also known as
SLA. By: M. K. PODDAR, Asst. Professor, S.I.T Sitamarhi
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Current applications and Potential industries for AM
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Pros and Cons of AM
• Pros and Cons :: advantages and disadvantages
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Benefits of AM

• Weight Reduction

• Complexity for free

• Freedom of design

• Customized Medical Products 

• Home Manufacturing 

• Potential elimination of tooling
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Basic steps of AM

• AM involves a number of steps that
move from the virtual CAD
description to the physical resultant
part.

• Steps involved in AM

1. CAD model design

2 .STL convert

3 File transfer to machine 

4 Machine setup 

5 Build 

6 Remove 

7 Post-process 

8 Application
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1. CAD model design : All AM parts must start from a software model that fully describes the external
geometry. This can involve the use of almost any professional CAD solid modeling software (like Auto CAD 3.
D/Solidwork/Inventor Autodesk

2. Conversion to .STL and Slicing the model: Nearly every AM machine accepts the STL file format and
nearly every CAD system can output such a file format. This file describes the external closed surfaces of the
original CAD model and forms the basis for calculation of the slices the CAD model.

3. File transfer to machine and STL File Manipulation : The STL file describing the part must be transferred
to the AM machine. Here, there may be some general manipulation of the file so that it is the correct size,
position, and orientation for building.

4. Machine setup: The AM machine must be properly set up prior to the build process. Such settings would
relate to the build parameters like the material constraints, energy source, layer thickness, timings, Nozzle speed,
nozzle Temperature etc.

5. Build : Building the part is mainly an automated process and the machine can largely carry on without
supervision. Only superficial monitoring of the machine needs to take place at this time to ensure no errors have
taken place like running out of material, power or software glitches, etc.

6. Remove: Once the AM machine has completed the build (Physical model), the parts must be removed.

7. Post-process: Once removed from the machine, parts may require an amount of additional cleaning up before
they are ready for use.

8. Application: Parts may now be ready to be used. However, they may also require additional treatment before
they are acceptable for use. For example, they may require priming and painting to give an acceptable surface
texture and finish.
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3D Printing Machine (FDM type)

Fig: Google Image



Type of AM Process

Or Fused Deposition Modeling (FDM)
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Some parts manufactured by AM
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