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INSTITUTE OF AERONAUTICAL ENGINEERING
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& Dundigal - 500 043, Hyderabad, Telangana

COURSE CONTENT

MATERIALS SELECTION FOR PRODUCT DEVELOPMENT

VI Semester: ME

Course Code Category Hours / Week | Credits Maximum Marks
L T P C CIA SEE Total
AMED40 Elective
3 0 0 3 40 60 100
Contact Classes: 48 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 48

Prerequisite: Materials and Mechanics of Solids

I. COURSE OVERVIEW:
The Materials Selection for Product Development course focuses on the critical role of materials in the design,
development, and manufacturing of innovative products. The course equips students with the knowledge and

tools necessary to select appropriate materials based on mechanical, thermal, electrical, environmental, and
economic considerations.

II. COURSES OBJECTIVES:

The students will try to learn

I. The key material properties and their relevance to product design and performance.

II. The characteristics, applications, and limitations of metals, polymers, ceramics, composites, and advanced
materials.

III. How to systematically select appropriate materials for specific product requirements using material
selection tools and software.

IV. The relationship between material choice, product design, manufacturing processes, and sustainability
considerations.

II1. COURSE OUTCOMES:
At the end of the course students should be able to:
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Explain the fundamental properties, classifications, and behavior of engineering materials.

Use systematic approaches, such as Ashby charts, to select appropriate materials for specific
applications.

Evaluate the environmental impact and sustainability of selected materials.
Choose materials based on mechanical strength, durability, and thermal performance requirements.

Explore the applications and limitations of advanced materials like composites, smart materials, and
nanomaterials.

Develop innovative product designs using environmentally friendly and recyclable materials.




MODULE - 1: MATERIALS AND PROCESSES FOR DESIGN (09)

Polyethylene, Polypropylene, Polystyrene, Polyester, Polyvinyl Chloride, Acrylic, Polyamides, Polycarbonates,
Review of Properties, Extrusion process, injection moulding process, compression moulding and blow moulding
process, Applications of thermoplastics.

MODULE - II: THERMOSET POLYMERS & MANUFACTURING PROCESSES FOR COMPOSITES
(10)

Epoxy resins, Polyester Resins, Vinyl Esters Resin, High Temperature Resin systems (PMR-15), Hand layup,
Vacuum Baggging, Thermal Curing, Resin Transfer Mouding, Auto-Clave Filament winding and pultrusion
Process Micro & Macro Mechanical Analysis Rule of mixture- density, Poisson ratio, Lateral and Longitudinal
Modulus, Ultimate Tensile Strength, Compliance and Stiffness matrix for 2D lamina, and angle lamina, design
considerations for selection of material and process, numerical.

MODULE - III: DIE CASTING PROCESSES (10)

Die casting alloys, classification of castings, hot and cold chamber pressure die casting, investment casting,
horizontal and vertical machines, feed system layout, Single and multicavity moulds, inspection of casting,
defects in castings, numerical on mould design.

Powder Metallurgy Processes:
Metallic powders — synthesis — ball milling, spray process, atomization, and characterization, preparation of

green compact, pressureless and pressure-assisted sintering, finishing process, applications of PM, numerical on
PM mould design.

MODULE - 1V: CERAMIC MATERIALS & PROCESSING TECHNOLOGIES (09)
Ceramic materials - Silicate & Non-silicate Ceramics, Alumina, Zirconia; Pressing, casting, extrusion of
ceramics, role of additives, industrial, domestic and medical applications of ceramics.

MODULE - V: MATERIALS & PROCESS FOR DESIGN (10)

Introduction, Nature of the Selection Process, Analysis of the Material Performance Requirements and Creating
Alternative Solutions, Initial Material Screening of Solutions, Comparing and Ranking Alternative Materials,
Design Considerations for Cast Components, Molded Plastic Components, Powder Metallurgy Parts, Detail
Design and Selection of Materials

and Processes.

1. Myer Kutz, Handbook of Materials Selection, 1st Edition (2002), Wiley-Interscience.
2. Joseph Datsko, Materials Selection for Design and Manufacturing: Theory and Practice, st
Edition (1997), CRC Press.

1. Michael F. Ashby and David R.H. Jones, Engineering Materials 1: An Introduction to
Properties, Applications, and Design. 4™ Edition (2012), Butterworth-Heinemann.

2. Michael F. Ashby, Hugh Shercliff, and David Cebon, Materials: Engineering, Science,
Processing and Design. 4" Edition (2018), Butterworth-Heinemann.

https://nptel.ac.in/courses/112108149.

https://www.google.co.in/webhp?sourceid=chrome instant&ion=1&espv=2&ie=UTF8#q=fem%20notes
https://www.kth.se/social/upload/5261b9c6f276543474835292/main.pdf.
https://akanksha.iare.ac.in/index?route=course/details&course id=1293
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Course template

Tutorial question bank
Tech talk topics

Open end experiments
Definitions and terminology
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6. Assignments

7. Model question paper — |

8. Model question paper - 11

9. Lecture notes

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



