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Manufacturing

Manufacturing is the creation or production of goods with the help of equipment, labor,
machines, tools, and chemical or biological processing or formulation. It is the essence of
secondary sector of the economy.
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Classification

Manufacturing processes are classified into six broad categories:
•forming, 
•casting, moulding, 
•joining, 
•machining, and 
•additive manufacturing.
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Forming

Forming is a process in which the shape of a partly finished product, for example sheet 
metal, is changed using plastic deformation
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Additive Manufacturing

Additive manufacturing is the process of creating an object by building it one layer at a time

11/3/2022
5 of  3419AUT303/ Additive Manufacturing/ Mr D Rajesh Kumar / Automobile Engg / SNSCT



11/3/2022
6 of  3419AUT303/ Additive Manufacturing/ Mr D Rajesh Kumar / Automobile Engg / SNSCT



11/3/2022 7 of  3419AUT303/ Additive Manufacturing/ Mr D Rajesh Kumar / Automobile Engg / SNSCT



11/3/2022 8 of  3419AUT303/ Additive Manufacturing/ Mr D Rajesh Kumar / Automobile Engg / SNSCT



11/3/2022 9 of  3419AUT303/ Additive Manufacturing/ Mr D Rajesh Kumar / Automobile Engg / SNSCT



11/3/2022 10 of  3419AUT303/ Additive Manufacturing/ Mr D Rajesh Kumar / Automobile Engg / SNSCT



CAD Model into STL Format

STL uses triangles to describe the surfaces to be built. Each triangle is described

as three points and a facet normal vector indicating the outward side of the

triangle, in a manner similar to the following:

facet normal 4.470293E02 7.003503E01 7.123981E-01

outer loop

vertex 2.812284E+00 2.298693E+01 0.000000E+00  

vertex 2.812284E+00 2.296699E+01 1.960784E02  

vertex 3.124760E+00 2.296699E+01 0.000000E+00

endloop  endfacet
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Generic AM
Process

Effects of building using different layer thicknesses
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Other Related Technologies
1. Reverse engineering technology

2. Computer aided engineering (CAE):

3D CAD model +  Engineering analysis software packages

3. Haptic-based CAD

Source: Gibson, Additive Manufacturing
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Difference between various AM techniques?

 Techniques used for creating layers;

 Techniques of bonding the layers together;

 Speed;

 Layer thickness;

 Range of materials;

 Accuracy;

 Cost.
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Evolution
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Pros and Cons
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Benefits

Source: SAVING project/Crucible Industrial Design Ltd.; Roland Berger
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Material Classification
1. Polymers

2. Metals

3. Ceramics

4. Composites

Polymers

a) ABS polymer

b) Acrylics

c) Cellulose

d) Nylon

e) Polycarbonate

f) Thermoplastic polyester

g) Polyethylene

h) Polypropylene

i) Polyvinylchloride
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Sample STL File
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STL File

Advantages
(i) Provides a simple method of representing 3D CAD data

(ii) A de facto standard and has been used by most CAD systems and  RP systems

(iii) It can provide small and accurate files for data transfer for certain  shapes

Disadvantages
(i) The STL file is many times larger than the original CAD data file

(ii) The geometry flaws exist in the STL file

(iii) The subsequent slicing of large STL files can take many hours
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STL File Problems
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Valid vs. Invalid Tessellated Models
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STL File Repair
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2D Vs 3D Modelling

Aspects of 2D and 3D

A 2D shape is a figure that has only length and height as its dimensions. Because 2D shapes lie on 

a flat surface, they are also known as plane figures or plane shapes. While they have areas, 2D 

shapes have no volume.

Apart from length and height, a 3D shape also has width or depth as its third dimension.
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2D Vs 3D Modelling
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2D Examples
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2D Examples
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3D Examples
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3D Examples
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3D Examples

11/3/2022 31 of  3419AUT303/ Additive Manufacturing/ Mr D Rajesh Kumar / Automobile Engg / SNSCT



3D Modelling Softwares

• Inventor

• Solid Edge

• Solidworks

• CATIA

• ProE.Houdini

• Cinema 4D

• Modo

• Autodesk 3Ds Max

• Autodesk Maya

• Autodesk Mudbox

• ZBrush

• Rhinoceros
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2D Modelling Softwares

• AutoCAD.

• LibreCAD.

• nanoCAD.

• QCAD.

• DraftSight.

• Draft IT.

• ActCAD 2019 Professional.

• BricsCAD.
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Thank You
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