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COURSE CONTENT

ADDITIVE MANUFACTURING TECHNOLOGY

V Semester: ME

Course Code Category Hours / Week | Credits Maximum Marks
AMED24 Elective L T P C CIA SEE Total
3 - - 3 40 60 100
Contact Classes: 48 Tutorial Classes: Nil Practical Classes: Nil Total Classes:48

Prerequisite: Manufacturing Processes

I. COURSE OVERVIEW:

The primary objective of this course is to build bridges between the gap of an idea and production. Rapid prototyping
is a group of methods used to rapidly manufacture a scale model of a physical part or assembly using three-dimensional
computer aided design (CAD), Computed Tomography (CT) and Magnetic Resonance Imaging (MRI) data.
Construction of the part or assembly is usually done using 3D printing technology. Rapid prototyping techniques are
often referred to solid free; computer automated manufacturing, form fabrication. This course covers the knowledge
of rapid prototyping systems.

I1. COURSES OBJECTIVES:
The students will try to learn

The fundamental concepts of Additive Manufacturing.

The students familiar with the various processes involved in Additive manufacturing.

The various types of Additive Manufacturing systems and know their working principle, advantages etc.
The components of Additive manufacturing and its applications in various industries.
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I1I. COURSE OUTCOMES:
At the end of the course students should be able to:

COl: Understand the basic concepts of Additive manufacturing.

CO2: Recognize the step-by-step processes and systems involved in Additive manufacturing.

CO3: Understand the major solid and liquid based Additive manufacturing processes and identify their applications.
CO4: Understand the major powder based Additive manufacturing processes and identify their applications.

COS5: Analyze the importance of Additive manufacturing.

CO6: Recognize the application of Additive manufacturing in various industries.



Module — I: INTRODUCTION TO ADDITIVE MANUFACTURING

Overview, Evolution of Additive manufacturing, Need, Comparison with CNC machining, Basic principles of additive
manufacturing, Classification of Additive manufacturing. Designing for Additive manufacturing, Materials for
Additive manufacturing, Additive Manufacturing Technology in product development, Challenges in Additive
Manufacturing, Advantages, Disadvantages, Applications.

Module — II: ADDITIVE MANUFACTURING PROCESSES AND SYSTEMS

Basic Conceptualization, CAD model preparation — Part orientation and support generation, Conversion to
Stereolithographic (STL) file format - Transfer to Additive manufacturing machine and file manipulation, Model
Slicing, Tool path Generation, Machine setup, build, removal and clean up, post processing, Property enhancement
by thermal and non-thermal methods. Introduction to various machines and systems of Additive manufacturing —
Process chamber, Safety interlocks, Sensors. Powder feeding and wire feeding systems, Rapid tooling equipment:
direct and indirect Methods .Post processing equipment: support material removal, preparation for use as a pattern,
surface texture, accuracy and aesthetic improvement.

Module — III: SOLID AND LIQUID BASED ADDITIVE MANUFACTURING SYSTEMS
Classification, Guidelines for process selection, Solid based systems — Fused Deposition Modeling - Principle,
process, advantages and applications, Laminated Object Manufacturing.

Liquid based system, Stereolithography Apparatus (SLA), Principle, process, advantages and applications. Challenges
in solid and liquid AM processes.

Module — IV: POWDER BASED ADDITIVE MANUFACTURING SYSTEMS
Selective Laser Sintering, Principle, Process, advantages and applications, 3D Printing - Principle, process,
advantages and applications, Laser Engineered Net Shaping (LENS), Electron Beam Melting.

Module — V: APPLICATIONS OF ADDITIVE MANUFACTURING

Application in Design, Engineering, Analysis and Planning, Aerospace Industry, Automotive Industry, Jewelry
Industry, Coin Industry, GIS application, Arts and Architecture. Medical and Bioengineering Applications: Planning
and simulation of complex surgery, Customized Implants & Prosthesis, Design and Production of Medical Devices,
Forensic Science and Anthropology, Visualization of Biomolecules
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VIII. MATERIALS ONLINE:

Course template

Tutorial question bank
Tech talk topics

Open end experiments
Definitions and terminology
Assignments

Model question paper - I
Model question paper - II

. Lecture notes

10. E-learning readiness videos (ELRV)
11. Power point presentation
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