INDIAN INSTITUTE OF INFORMATION TECHNOLOGY
DESIGN AND MANUFACTURING (IITD&M) KANCHEEPURAM

INTRODUCTION OF NEW COURSE

Course Title

Course No

Optimization Methods (will be assigned)

Structure (LTPC) |3 |0 [0 |3

Offered for B.Tech/M.Des/Ph.D Status Core V || Elective O
Faculty
(Not more than DrShalu M A, Dr B Sivaselvan Type New \/ Modification [

two)

To take effect

Pre-requisite Linear Algebra, Calculus from July 2010
. Date of approval
Submission date by AAC

Objectives

To impart knowledge of optimization methods required for design and
operational decisions involving engineering systems.

Contents of the
course

(With approximate
break up of hours)

Engineering applications of optimization (3 hours)

Multivariable optimization, method of Lagrange multipliers,
conditions ( 5 hours)

Convex sets, convex functions, convex programming problems (4 hours)

Linear programming problems and simplex method (6 hours)

Primal and dual problems (2 hours)

Quadratic programming (4 hours)

Introduction to Genetic Algorithms, Traditional optimization methods, Motivation
for Genetic Algorithms(2 Hours)

Mathematical Foundations, Operators - Reproduction, Crossover, Mutation,
Fundamental Theorem, Schemata Analysis (5 Hours)

GA Implementation Issues, Advanced Operators -
Abeyance, Extended Schema Analysis (5 Hours)
Applications of Genetic Algorithms, GA based Classifier System, Tabu Search, and
Swarm Optimization (4 Hours)

Kuhn-Tucker

Dominance, Diploidy,

Text Books

1. A Ravindran, D Philips, J Solberg. Operations Research, Principles and
Practice, Wiley, 2"Edn, 2007

2. D E Goldberg. Genetic Algorithms in Search, Optimization & Machine Learning,
Addison Wesley, 2009

Reference Books

1. H A Taha. Operations Research, Prentice Hall, 8"Edn, 2009
2. K Deb, Optimization for Engineering Design - Algorithms, Examples, PHI, 2004
3. S SRao, Engineering Optimization Theory & Practice, John Wiley, 2009




INDIAN INSTITUTE OF INFORMATION TECHNOLOGY
DESIGN AND MANUFACTURING (IlITD&M) KANCHEEPURAM

INTRODUCTION OF NEW COURSE

Course Title Introduction to Product Design and CoiifseNo DES 507

Development
Specialization Structure (LTPC) 3 0 0 3
Offered for M.Des. / B.Tech. Elective Status Corev’ Electivev’
Faculty Type Newv’ Modification
Pre-requisite To take effect from | Aug 2011
Submission date | Aug 2011 Eitce of approval by

Objectives

The course would provide the students with an overview of the product development
process with focus on the front end of new product development. It would introduce
them to the part of the product life-cycle from product planning to concept generation,
concept selection and concept testing. The students would be introduced to the

relevance and methods of innovation and creativity in product development

Contents of the

course

Modern product development-Need for systemic design - The design process- Types of
design - Product planning - Technical and business concerns - Understanding customer
needs - Usability engineering- User-centered design- Accessing and mining data- Cultural
triangulation - Observation, interrogation -Focus group interviews - Establishing product
function - Product benchmarking - Quality function deployment - Concept generation

Role of Creativity and innovation -Types of innovation - Patents and IPR

Tools for conceptualization - Methods of idea generation - Theory of inventive problem

solving - Ergonomics in product design - Concept selection

Text and

References

1. Otto. K and Wood, K, Product Design, Pearson Education, 2001.

2. Henry Pertoki, Invention by design , Universities Press (India) 2000.

3. Ullman. D. G, The Mechanical Design Process, McGraw-Hill, 1997

4. Mike Baxter, Product Design: Practical Methods for the Systematic Development of
New Products, CRC Press, 1995

5. George E.Dieter and Linda C.Schmidt, Engineering Design, McGraw-Hill, Fourth
Edition,2009




INDIAN INSTITUTE OF INFORMATION TECHNOLOGY
DESIGN AND MANUFACTURING (IITD&M) KANCHEEPURAM

INTRODUCTION OF NEW COURSE

Course Title Design for X Course No DES 508

Specialization | Manufacturing Engineering Structure (LTPC) 3 |[o[o]| 3
Offered for Ph.D / M.Des / B.Tech Status Corev’ | Electivev’
Faculty Type Newv" | Modification
Pre-requisite | Design / Manufacturing To take effect from August 2011
3:tt)g1ission Aug 2011 Date of approval by AAC

Objectives Design for X' focuses on various aspects namely assembly, installation, maintenance,

validation, manufacture, quality, reuse, speed, cost, environment, test,
ergonomics,LCA, maintability, reliability. It is possible to estimate the difficulty of
these aspects by following design principlesand eliminate unnecessary issues to design
robust products.

Contents of
the course
(With
approximate
break up of
hours)

DF X' Overview - Advantages of applying DF ‘X', Process capabilities - Design for Manual
Assembly - Design guidelines - Effect of part symmetry, Handling time- Manual
Assembly Database - Quality- Design for Quality - SQC- Quality measures - Zero Defect
Manufacturing

Design for Environment - Design for environmental packaging- Environmentally friendly
- Concepts in paper and packaging products - efficient use of materials and space - use
of recycled and/or recyclable materials.

Life cycle assessment (LCA) - Environmental impact of a product or process -
comparison of different products on energy use - toxicity - acidification - CO2
emissions - ozone depletion - resource depletion - Sustainability - Green Manufacturing
Ergonomics in Design - Needs of practicing human factors/ergonomics (HF/E)-usability
of products, systems, tools, and environments - design and implementation. HF/E
research and methods in design - development -prototyping - test and evaluation
training- and manufacturing processes of a product or system.

Electrical Connections and Wire Harness Assembly - Wire or Cable Harness Assembly-
Wire or Cable Harness Assembly - Types of Electrical Connections - Types of Wires and
Cables - Preparation and Assembly Times - Analysis Method

Design for High-Speed Automatic Assembly and Robot Assembly - Design of Parts for
High-Speed Feeding and Orienting - High-Speed Automatic Insertion - Product Design
for Robot Assembly

Printed Circuit Board Design for Manufacture and Assembly - Design Sequence for
Printed Circuit Boards - Types of Printed Circuit Boards - Assembly of Printed Circuit
Boards - Estimation of PCB Assembly Costs - PCB Manufacturability.

Design for Injection molding - Injection molding materials, Molding cycle, Systems,
molds, machine size, cycle time, Cost estimation, Insert molding.

Text

1. Geoffrey Boothroyd, Peter Dewhurst, Winston Knight, “Product Design for
Manufacture and Assembly”, Marcel Dekker Inc, Newyork, 2010.
2. CorradoPoli, “Design for Manufacturing”, Butterwoth-Heinmann, 2001.

References

1. James G. Bralla, “Design for Manufacturing Handbook”, McGraw Hill, 1998.
2. Paul Drake, “Dimensioning and Tolerancing Handbook”, McGraw Hill, 1999.




