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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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BEERKHP K2 HP SYLLABUS

This course aims at providing students with the ability to utilize different advanced manufacturing methods for rapidly
converting conceptual designs into prototypes and testing their functionalities. The course consists of three parts: virtual
prototyping, physical prototyping, and prototype testing. More specifically, virtual prototyping includes computer-aided
design and manufacturing (CAD/CAM), generative design methods, design for manufacturing. Physical prototyping
includes additive manufacturing, laser cutting, molding & casting. Prototype testing includes three-dimensional scanning,
geometric dimensioning and tolerancing. This course will equip students with both theoretical and practical knowledge
through project-based learning. The main target group of this course is Year 2 students.
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After passing the course, the student should be able to

1) describe and explain the product prototyping workflow and its steps.

2) formulate and propose complete virtual and physical prototyping solutions for implementing conceptual designs
based on design needs.

3) create virtual models that considers the cost, manufacturability, scalability and sustainability.

4) create physical models by means of additive manufacturing, laser cutting, CNC machining, as well as casting
and molding.

5) test prototypes with measurement tools including 3D scanners.
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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.)

Course Schedule
Week Lecture Title h Lab Practice h
Lecture 1: Introduction to rapid Lab 1: CAD/CAM Basics
1 prototyping s |° Safety considerations & requirements 4
e The concept of rapid e The CAD/CAM environment
prototyping e Common CAD/CAM file types




A3 MW KLY

/" SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

e The role of prototyping in the e Online resources: CAD Libraries and
product development process maker communities
*  Prototyping steps: virtual
prototyping, physical
prototyping, and prototype
testing
*  Showcase of cool prototypes
Lab 2: Project Kick-off
e Presentations on selected project
2 topics
* Discussions on tentative prototyping
solutions
Lecture 2: Digital Design and
ManLIJfacturlqg Worlfflow Lab 3: CAE Basics
. ntegrative design and | : .
3 manufacturing: . ntroduction to structural analysis
9 software
CAD/CAE/CAM
¢ CNC Programming: toolpath
planning, G-code
Lab 4: Fused Deposition Modelling
e Introduction to the FDM process and
4 materials
e Introduction to the FDM machine and
software
*  Manufacturing practice
Lecture 3: Generative Design
Basics
*  Motivations of generative
design Lab 5: Generative Design Practice
¢ The definition of generative * Introduction to generative design
5 design software
e Methods and tools for e Design practice
generative design
e Cases for generative design
* Realization of products by
generative design
Lab 6: Project Midterm Review
* Presentations on selected project
6 topics
* Discussions on tentative prototyping
solutions
Lecture 4: From Virtual Prototyping
to Physical Prototyping
*  Design for Manufacturing
¢ Motivation of design for
manufacturing
e Definition of design for Lab 7: Laser Cutting
manufacturing | : .
«  Desian quidelines for . ntrod_uctlon to the laser cutting
7 gn guiic machine and software
manufacturing *  Manufacturing practice
e Design cases with design for 9p
manufacturing
*  Design for Sustainability
e  Sustainable design principles
*  Aspects of environmentally
sustainable design
e LCA and product life
8 Lab 8: Stereolithography
e Introduction to the SLA process and
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materials

o Introduction to the SLA machine and
software

*  Manufacturing practice

Lecture 5: Additive Manufacturing
Basics
¢ Overview of seven AM

Lab 9: Lightweight Structure Design and
Fabrication
*  Design of lightweight structure in

9 processes software
e AM workflow e Manufacturi .
*  Design for Additive anufacturing practice
Manufacturing
Lab 10: Molding and Casting
10 ¢ Introduction to the molding and casting
processes
e Manufacturing practice
Lecture 6: Other Physical
Prototyping Methods
*  Prototyping with wood Lab 11: Other Physical Prototyping
*  Prototyping with foamcore Methods
11 *  Prototyping with polystyrene e Introduction to lab CNC machines
foam *  Manufacturing practice
¢  Prototyping with thermoplastic
sheet
*  Prototyping with polyurethane
Lab 12: Joining and Assembly
12 e Introduction to typical joining methods
e Practice
Lecture 7: Reverse Engineering
and 3D Scanning Lab 13: Laser Scanning
*  The workflow of reverse < Introduction to 3D |
13 engineering ntroduction to aser scanners
. . _— * Reconstruction of CAD models
e 3D Scanning and its principles
*  Geometric dimensioning and
tolerancing
14 Lab 14: Project Implementation (l)
e Manufacturing parts for projects
Lecture 8: From Prototyping to
Production
e The iterative process of Lab 15: Project Implementation (II)
15 prototyping * Assembling parts for projects
¢ Production methods for
replacing prototyping methods
*  Manufacturing plans
Lab 16: Project Final Review
16 e Group presentations

*  Wrapping up of the course

b R ES %% A Textbook and Supplementary Readings

1.

2.

Gibson, I., Rosen, D.W. and Stucker, B., 2014. Additive manufacturing technologies. New York:
Springer.
Hallgrimsson, B., 2012. Prototyping and modelmaking for product design. London: Laurence King
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8 [AdtBnadRee ) fil GE/ANJERL) Pass/Fail Grading To assess a student’s individual
Week 1-163%1% # REVIEW AND APPROVAL work ethics and collaborative
z:ﬁ'ﬁﬁ&aaﬁrm&w&imn foam works.
4’ E2 =B & .
ﬁ’ﬁﬁﬂ g!'iCourie has been approved by|the following person|or committee of?é%&?iasli‘r:tf:fg group score
Week 1-16 70 NIL Semester-long project: a
prototype making and
functionality.
SFHT fieslk To assess students’ grasp of
Assignments Week 1-16 20 NIL coursework knowledge.




