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Name of Institute: Institute of Technology & Engineering, Indus University
Name of Faculty: Prof. Parita Sheth
Course code: CC0234
Course name: Rapid Prototype & Tooling (DE-IV)
Pre-requisites:  CAD/CAM, CIM
Credit points: 03
Offered Semester: II 
Course coordinator (weeks 1- 15)
Full name: Parita Sheth
Department with sitting location: DOM lab, First Floor, Bhanwar Building.

Telephone: +91 99258 46097

Email: paritasheth.me@indusuni.ac.in


Consultation times: 4:00 to 5:00pm (Mon to Fri); working Saturday.


Students will be contacted throughout the session via mail with important information relating to this course. 
Course Objectives

By participating in and understanding all facets of this course a student will:

1. To study topics fundamental to rapid prototyping and automated fabrication, including the generation of suitable CAD models
2. To illustrate rapid prototyping process by the actual design and fabrication of a part.
Course Outcomes (CO)
1. Describe the current available rapid prototyping systems, their fundamental operating principles, and their characteristics
2. Describe complementary, secondary fabrication processes commonly used with the above rapid prototyping systems
3. Select the appropriate fabrication technology, or technologies, for a given prototyping task

Course Outline
(Key in topics to be dealt)

UNIT-I

Introduction

Need for time compression in product development, Product development conceptual design, Development, Detail design, Prototype, Tooling, Applications of RP.

UNIT-II

Stereo Lithography Systems

Principle, Process parameters, Process details, Machine details, Applications.

UNIT-III

Laser Sintering Systems

Principle, Process parameters, Process details, Machine details, Applications.

Fusion Deposition Modeling

Principle, Process parameters, Process details, Machine details, Applications.

UNIT-IV

Laminated Object Manufacturing

Principle, Process parameters, process details, Machine details, Applications.

Laser Engineering Net Shaping (LENS), Ballistic Particle Manufacturing (BPM), Principle, Introduction to rapid tooling, Direct and indirect method, Commercial software’s for RP, STL file generation.Rapid tooling techniques (vacuum casting, DMLS, etc.)
Method of delivery

Face to face lectures, self study material, Active Learning Techniques
Study time

3 hrs per week (Theory sessions)
CO-PO Mapping (PO: Program Outcomes)
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	3
	1
	1
	1
	3
	-
	-
	-
	-
	-
	1
	1

	CO2
	3
	2
	3
	1
	3
	-
	-
	-
	-
	-
	-
	-

	CO3
	3
	2
	2
	2
	3
	-
	-
	-
	-
	-
	-
	-


Blooms Taxonomy and Knowledge retention (For reference)
(Blooms taxonomy has been given for reference) 
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Figure 1: Blooms Taxonomy
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Figure 2: Knowledge retention
Graduate Qualities and Capabilities covered 
(Qualities graduates harness crediting this Course)
	General Graduate Qualities
	Specific Department of Mechanical Graduate Capabilities

	Informed

Have a sound knowledge of an area of study or profession and understand its current issues, locally and internationally. Know how to apply this knowledge. Understand how an area of study has developed and how it relates to other areas.
	1 Professional knowledge, grounding & awareness

	Independent learners

Engage with new ideas and ways of thinking and critically analyze issues. Seek to extend knowledge through ongoing research, enquiry and reflection. Find and evaluate information, using a variety of sources and technologies. Acknowledge the work and ideas of others.
	2 Information literacy, gathering & processing



	Problem solvers

Take on challenges and opportunities. Apply creative, logical and critical thinking skills to respond effectively. Make and implement decisions. Be flexible, thorough, innovative and aim for high standards.
	4 Problem solving skills

	Effective communicators

Articulate ideas and convey them effectively using a range of media. Work collaboratively and engage with people in different settings. Recognize how culture can shape communication.
	5 Written communication

	
	6 Oral communication

	
	7 Teamwork

	Responsible

Understand how decisions can affect others and make ethically informed choices. Appreciate and respect diversity. Act with integrity as part of local, national, global and professional communities. 
	10 Sustainability, societal & environmental impact


Practical work:

No Practical work
Lecture/tutorial times

(Give lecture times in the format below)
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Attendance Requirements

The University norms states that it is the responsibility of students to attend all lectures, tutorials, seminars and practical work as stipulated in the course outline. Minimum attendance requirement as per university norms is compulsory for being eligible for semester examinations.
Details of referencing system to be used in written work

Text books

1. D.T. Pham and S.S Dimov, Rapid manufacturing, Springer -Verlag, London, 2001.

2. Chua Chee Kai, Leong Kah Fai, Lim Chu -Sing, Rapid Prototyping: Principles and Applications, second edition, World Scientific, 2003, ISBN: 9812381201.

Additional Materials

1. Terry wohlers, Wohlers Report 2007, Wohlers Associates, USA, 2007.
2. Kenneth G. Cooper, Rapid Prototyping Technology: Selection and Application, CRC Press, 2001.
3. Ghosh, Rapid Protopyping: A Brief Introduction, Affiliated East West Press, 2006.

ASSESSMENT GUIDELINES

Your final course mark will be calculated from the following:
	CIE THEORY 60 MARKS BIFURCATION

	10 Marks
	Attendance

	20 Marks
	Three Quiz / Class test  (10 marks each)

Consider  marks of best of 2 quiz only

	20 Marks
	Theory Assignments/ Tutorials 

	10 Marks
	Class Participation / Group Presentation  or Live Projects/ Project/ Research Paper etc.


SUPPLEMENTARY ASSESSMENT
Students who receive an overall mark less than 40% in internal component or less than 40% in the end semester will be considered for supplementary assessment in the respective components (i.e. internal component or end semester) of semester concerned. Students must make themselves available during the supplementary examination period to take up the respective components (internal component or end semester) and need to obtain the required minimum 40% marks to clear the concerned components.
Practical Work Report/Laboratory Report:

A report on the practical work is due the subsequent week after completion of the class by each group.

Late Work
Late assignments will not be accepted without supporting documentation.  Late submission of the reports will result in a deduction of 1% of the maximum mark per calendar day
Format

All assignments must be presented in a neat, legible format with all information sources correctly referenced.  Assignment material handed in throughout the session that is not neat and legible will not be marked and will be returned to the student.
Retention of Written Work

Written assessment work will be retained by the Course coordinator/lecturer for two weeks after marking to be collected by the students. 
University and Faculty Policies

Students should make themselves aware of the University and/or Faculty Policies regarding plagiarism, special consideration, supplementary examinations and other educational issues and student matters. 
Plagiarism - Plagiarism is not acceptable and may result in the imposition of severe penalties.   Plagiarism is the use of another person’s work, or idea, as if it is his or her own - if you have any doubts at all on what constitutes plagiarism, please consult your Course coordinator or lecturer. Plagiarism will be penalized severely. 
Do not copy the work of other students. 

Do not share your work with other students (except where required for a group activity or assessment)

.

Course schedule (subject to change)
(Mention quiz, assignment submission, breaks etc as well in the table under the Teaching Learning Activity Column)
	
	Week # 
	Topic & contents 
	CO Addressed
	Teaching Learning Activity (TLA)

	
	Weeks 1
	Introduction

Need for time compression in product development, Product development conceptual design, Development, Detail design
	CO1
	Black Board/PPT/Videos

	
	Weeks 2
	Prototype, Tooling, Applications of RP.
	CO2 & CO3
	Black Board/PPT/Videos

	
	Week 3
	Stereo Lithography Systems

Principle, Process parameters, Process details
	CO1 & CO2
	Black Board/PPT/Videos

	
	Week 4
	Machine details, Applications. Test-1
	CO2 & CO3
	Black Board/PPT/Videos

	
	Week 5
	Laser Sintering Systems

Principle, Process parameters, Process details
	CO1
	Black Board/PPT/Videos

	
	Week 6
	Machine details, Applications
	CO2 & CO3
	Black Board/PPT/Videos

	
	Week 7
	Fusion Deposition Modeling

Principle, Process parameters, Process details
	CO1
	Black Board/PPT/Videos

	
	Week 8
	Machine details, Applications. Test-2
	CO1 & CO2
	Black Board/PPT/Videos

	
	Week 9
	Laminated Object Manufacturing

Principle
	CO1
	Black Board/PPT/Videos

	
	Week 10
	Process parameters, process details, Machine details
	CO1 & CO2
	Black Board/PPT/Videos

	
	Week 11
	Applications
	CO3
	Black Board/PPT/Videos

	
	Week 12
	Laser Engineering Net Shaping (LENS)

Ballistic Particle Manufacturing (BPM), Principle
	CO1 & CO2
	Black Board/PPT/Videos

	
	Week 13
	Introduction to rapid tooling
	CO1 & CO2
	Black Board/PPT/Videos

	
	Week 14
	Direct and indirect method, Commercial software’s for RP
	CO3
	Black Board/PPT/Videos

	
	Week 15
	STL file generation.
	CO2 & CO3
	Black Board/PPT/Videos

	
	Week 16
	Rapid tooling techniques (vacuum casting, DMLS, etc.), Test-3
	CO3
	Black Board/PPT/Videos
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Example:


Lecture		Tuesday	8.30 – 10.30 am		Room LH 30
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