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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be

directed to the course instructor.
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This module will introduce and develop the concepts and techniques for Additive Manufacturing. The module will
emphasise on:

1. The fundamentals and cutting-edge development of the various ASTM Additive Manufacturing technologies and will
highlight applications and case studies from the Additive Manufacturing industries in the following areas:
Automotive, Aerospace, Medical, Consumer goods, etc.

2. The advanced design concepts, techniques and analysis methodologies like design topology optimisation and
simulation on their design prior to additive manufacturing.

3.  Upon completion, participants should be able to apply the execution of concept and skills acquired in the areas of
Additive Manufacturing, material selection, design and optimisation and their applications.
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The fundamentals and cutting-edge development of the various ASTM Additive Manufacturing technologies and will
highlight applications and case studies from the Additive Manufacturing industries. The advanced design concepts,
techniques and analysis methodologies like design topology optimisation and simulation on their design prior to additive
manufacturing. Upon completion, participants should be able to apply the execution of concept and skills acquired in the
areas of Additive Manufacturing, material selection, design and optimisation and their applications.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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. Materials

. Process benefits and drawbacks
- Directed energy deposition

»  DED process description
. Material delivery systems

« Know the different beam energy sources
and feedstock types.

« Know the advantages and disadvantages of
the direct energy deposition process.

WENE R E
b 3% Bt FE Overview of Additive
Manufacturing
- What is additive manufacturing
- Wh use the term additive
y Understand the definition of AM.
manufacturing S
) Understand the current trends and implications
- The benefits of AM of AM. 2
) Current trends and implications of AM Understand the industry impact and applications
- Distinction between AM and CNC of AM.
machining
- Generalized AM process chain
- Industry impact and applications
WMl g A dE T Z (D ASTM AM
Processes (l)
- Vat photo-polymerization
. Photopolymerisation materials;
«  Optics; Understand the background of stereolithography
«  Machine Hardware: and selective laser sintering.
*  Applications Understand the process and application of 4
- Powder bed fusion process stereolithography and selective laser sintering.
. Materials
. Powder Fusion Mechanisms
. Process parameters and
Modelling
e Applications
M iE bR E T L CID ASTM AM
Processes (Il)
- Materials Extrusion
Understand the background of materials
e Basic principles extrusion and materials jetting.
: “HAa;dvyalre Understand the type of materials of materials
aterials . ) extrusion and materials jetting.
e Other materials extrusion 4
technologies Understand the other materials extrusion
- Materials jetting technologies.
. Continuous and drop-on-demand Understand the continuous and drop-on-
jetting demand jetting methods.
e Thermal and piezoelectric
actuation
e Jetting materials
i AR HE T D ASTM AM
Process (ll1) « Understand the process of Binder Jetting.
) Binder jetting ¢ Understand the importance of the infiltration
. . step in the Binder Jetting process.
e Working principles 6
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e Typical materials and

microstructure
- Sheet lamination processes

e Background and working principal
e Laminated object manufacture

¢ Ultrasonic additive manufacturing

« Understand the applications for the direct
energy deposition process.

e Understand the process of laminated object
manufacture and ultrasonic additive

manufacturing.

b 1 3 1) Z 4 Ak 3 5% Data processing
chain in AM

- Data processing chain
- STL files

- Build Orientation

- Support structures

e Understand the Data processing chain in 3D
printing.

e Understand the issues need to be aware of
during the modeling process.

W o 41 iE & i Design for Additive
Manufacturing

- The
assembly design

fundamental of hardware

- Dimensional accuracy of AM parts
- Designing enclosures

- Common design features

- Understand the fundamental of hardware
assembly design.

- Understand the common design features.

3D HffiHiA 3D Scanning

- 3D scanning process overview

- Scanning process

- Scan data preparation

- Scan data to CAD data

- Non-contact, contact and volumetric

scanning techniques

- 3D scanning Applications

- Understand the technical principle of 3D
Scanning.

- Understand the Non-contact, contact and
volumetric scanning techniques.

1% 7 T2 Reverse Engineering

- The fundamental of  reverse
engineering

- Why RE

- The applications of reverse
engineering

- RE with 3D printing — Case study

- Reverse modelling strategies

- Geomagics Design X

- Understand the fundamental of reverse
engineering.

- Understand the applications of reverse
engineering.
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R % T 5 5 B L Virtual design and
simulation concept

- Unique capabilities of AM

- Shape/functional/material complexity
- Generative design

- Topology optimisation

- Lattice optimisation

- Cellular structure

- End-to-end design process for AM

Understand the shape/functional/material
complexity.

Understand the application of virtual design and
simulation concept in additive manufacturing.

6 ) ik FE A AL 2 T AM process
simulation and prediction

- Challenges of current AM

- Reasons for AM process simulation

- Process simulation and validation

- AM process advantages

- Case study

Understand the Challenges of current AM.

Understand the methods of process simulation
and validation.

HIRF R AR AE AM IP and Standards
- Intellectual property

- The trend of AM patents

- ISO and ASTM standards for AM

Understand the definition of intellectual
property.

Understand the importance of intellectual
property.

4 ) & ol AR = & B A& Costing and
Business Models for AM

- AM cost Drivers

- Cost comparison of different
manufacturing methods

- AM cost model

Understand the cost comparison of different
manufacturing methods.

Understand the drivers and model of AM cost.

P B i1liE Rapid Tooling

- Direct AM production of injection
moulding inserts

- Investment casting

- Typical applications

Understand the AM for rapid tooling.

P2y A ¥ 35 4 Hili& AM for Medical
- The use of AM to support medical

applications

- Software  support for  medical
applications

- Limitations of AM for medical
applications

- Further development of medical AM

applications

Understand the typical AM applications for
medical.
Understand the further development of AM for

medical.

a3 Tl Industrial Aspects of AM

Understand the aerospace, automotive
industrial aspects of AM.

5
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AM for aerospace application

AM for automotive application

AM for archaeological application

) S26 AM Experiments

Experiments of fused deposition

modelling
Experiments of stereolithography

Experiments of binder jetting

- Ability to work with team members or to 4
complete experiments individually.

Lectures slots could be swapped around

* Possible invited lecturer

18.  #FH RHEBSEEE Textbook and Supplementary Readings

Gibson, lan, Rosen, David, Stucker, Brent, Additive Manufacturing Technologies: 3D Printing, Rapid Prototyping,
and Direct Digital Manufacturing, ISBN 978-1-4939-2113-3

Chee Kai Chua, Kah Fai Leong, 3D Printing and Additive Manufacturing : Principles and Applications, World
Scientific Publishing Company, ISBN-10: 9814571407 .

Tom Page, Design for Additive Manufacturing: Guidelines for cost effective manufacturing, ISBN-10 384732294X
Ulrich, K.T., Eppinger, S.D., Product Design and Development, 4th Edition, McGraw Hill, 2008
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H & Attendance
WRERI

Class
Performance

AN

Quiz

PRTETI E Projects
SRR

Assignments

BB
Mid-Term Test

BREZR

Final Exam
BRME

Final
Presentation
HE (MRERE
B ln 2y

O

Others (The
above may be
modified as
necessary)
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% of final Penalty Notes
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10

70
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M A. +=FK&EZ 5 Letter Grading
OB. =it GE/ANEE) Pass/Fail Grading

&t REVIEW AND APPROVAL
21. AERRE ST U T HAENERSHIGET

This Course has been approved by the following person or committee of authority
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