DEPARTMENT OF MECHANICAL ENGINEERING

ANNA UNIVERSITY, CHENNAI

VISION OF THE DEPARTMENT

To be recognized globally for its academic, industrial and research excellence in the field of

Mechanical and allied Engineering disciplines.

MISSION OF THE DEPARTMENT

1. To provide world class education through the conduct of pioneering and cutting—edge
research for students and faculty to make impactful contribution to the society.

2. To expand the frontiers of engineering and science in technological innovation while
fostering academic excellence and scholarly learning in a collegial environment.

3. To attract highly motivated students with enthusiasm, aptitude and interest in the field of
Mechanical and allied Engineering.

4. To excel in industrial collaboration and research leading to innovative technology
development and transfer.

5. To serve the society with Innovative and entrepreneurially competent graduates for the
national and international community towards achieving the sustainable development

goals.
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ANNA UNIVERSITY, CHENNAI
UNIVERSITY DEPARTMENTS

M.E. MANUFACTURING SYSTEMS AND MANAGEMENT (FULL - TIME)

REGULATIONS 2023
CHOICE BASED CREDIT SYSTEM

| TO IV SEMESTERS CURRICULA & SYLLABI

1. PROGRAMME EDUCATIONAL OBJECTIVES (PEOs):
Master of Manufacturing Systems and Management curriculum is designed

To prepare students to excel in research and to succeed in the areas of
manufacturing systems engineering and manufacturing management.

To provide students with a solid foundation in mathematical, scientific and
engineering fundamentals required to solve manufacturing systems
engineering related problems.

To train students with scientific and engineering knowledge so as to comprehend,
analyze, design and solve the real time problems.

To inculcate students with professional and ethical attitude, effective
communication skills, teamwork skills and multidisciplinary approach.

To develop student with an academic excellence, leadership qualities, leading to
life-long learning for a successful professional career.

2. PROGRAMME OUTCOMES(POs):
PO Programme Outcomes

1 An ability to independently carry out research/investigation and development
work to solve practical problems.

2 An ability to write and present a substantial technical report/document

3 Students should be able to demonstrate a degree of mastery in Manufacturing
system and management.

4 An ability to understand the complex manufacturing systems through the
application of modelling, simulation tools, techniques and methodologies.

5 An ability to apply management, quality principles and data analytics in the area
of manufacturing.
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Apply advanced  manufacturing = systems to ' improve productivity and
sustainability.
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PROGRAM ARTICULATION MATRIX OF M.E. / M. TECH MANUFACTURING SYSTEMS AND MANAGEMENT

COURSE NAME PO1 PO2 PO3 PO4 PO5 PO6
Statistical Quality Control for Manufacturing Systems 15 2 2 2 1 15
— | Manufacturing Management 2 3 1.67 3 1.33
@ | Digital Manufacturing 3 2.8 3 1.8 3
'(7) Logistics and Supply Chain Management for Manufacturing Systems 3 3 3 2 2 3
"'EJ Research Methodology and IPR 3 3 2 - - -
I(-})J Professional Elective |
Manufacturing Systems Laboratory 3 2.7 3 2 2.3 2.3
o Technical Seminar
E Lean Manufacturing Systems and Six Sigma 2.4 1.4 2.4 2.25 2.8 2.6
> Enterprise Resource Planning for Manufacturing 2.67 1.17 2.67 2.50 2.17 1.67
E Experimental Design and Analysis 3 3 3 3 3 2
||_|_J Maintenance and Reliability Engineering 15 3 2 3 15
& Professional Elective Il
E Professional Elective IlI
« Manufacturing Analytics Laboratory 3 2.3 3 2.7 3 3
Industrial Training/Internship*
% Professional Elective IV
5 __ | Professional Elective V
g = | Professional Elective VI
— UmJ Project Work |
EE > | Project Work I
Wi
>|
|_
n
w
=
w
n
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ELECTIVES PO1 PO2 PO3 PO4 PO5 PO6
Product Design for Manufacturing 3 2 2
Mechatronics in Manufacturing 2 1 2 3
Operation Research for Manufacturing Systems 3 3 2
Solid Freeform Manufacturing 2.6 2.4 2.4 2.2 2.6 24
Advanced Materials and Processing 3 2 3
Human Resource Management 2.6 2.2 15 2.5 15 2
Modern Techniques of Materials Characterization 3 2 2 2
Sustainable and Green Manufacturing 2.8 1 3 2.2 2.6 3
Integrated Product Design and Development 3 3 3 2 3
Financial Management and Accounting 3 24 1.8 1 3 1.6
Material Handling Systems and Design 2 3 2 3
Materials Management 3 1
DIRECTOR
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ANNA UNIVERSITY, CHENNAI
UNIVERSITY DEPARTMENTS
REGULATIONS - 2023

CHOICE BASED CREDIT SYSTEM
M.E. MANUFACTURING SYSTEMS AND MANAGEMENT (FULL - TIME)

SEMESTER |
sL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER CONTACT CREDITS
: WEEK PERIODS
L [T]P
THEORY
1. MS3101 | Statistical Quality Control for
Manufacturing Systems FC 2 1|0 3 3
2. MS3102 | Manufacturing Management PCC 3 10lo0 3 3
MS3103 | Digital Manufacturing PCC 3 10lo 3 3
MS3104 | Logistics and Supply Chain
Management for Manufacturing | pcc 3 10lo0 3 3
Systems
5. | RM3151 | Research Methodology and IPR RMC > 1110 3 3
6. Professional Elective | PEC 3 0|0 3 3
PRACTICALS
7. MS3111 | Manufacturing Systems PCC 4
Laborator " 2
y
8. MS3112 |Technical Seminar EEC 00|14 4 2
TOTAL | 16 | 2| 8 26 22
SEMESTER Il
SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK | CONTACT CREDITS
' LIT] P PERIODS
THEORY
1. MS3201 | Lean Manufacturin
Systems and Six S?gma 2.6 G mEln e 3 3
2. MS3202 | Enterprise Resource 310 4 7 5
Planning for Manufacturing PCC
Systems
3. MS3203 | Experimental Design and 211 0 3 3
Analysis PCC
4, MS3204 | Maintenance and Reliability
Engineering PCC 3]0 0 3 3
S. Professional Elective Il PEC 3|/0] O 3 3
6. Professional Elective Il PEC 3|/]0] O 3 3
PRACTICALS
7. MS3211 | Manufacturing Analytics
Laboratory g Ana! PCC 1 o|o0| 4 4 2
8. MS3212 | Industrial Training/Internship* EEC olol o 0 >
TOTAL | 17| 1 8 26 24

* The students will undergo industrial training / Internship during the second semester vacation.

Ar

DIRECTOR
Centre for Academic Courses

.na Wniversity, Chennai-a00 B2



SEMESTER Il

SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT | CREDITS
' L[ T [ P | PERIODS
THEORY
1. Professional Elective IV PEC 3 0 0 3 3
2. Professional Elective V PEC 3 0 0 3 3
3. Professional Elective VI PEC 3 0 0 3 3
PRACTICALS
4. MS3311 | Project Work | EEC 0 0 12 12 6
TOTAL | 9 0 12 21 15
SEMESTER IV
SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER CONTACT | CREDITS
. WEEK PERIODS
L | T | P
PRACTICALS
1. MS3411 | Project Work Il EEC 0 0 24 24 12
TOTAL | O 0 24 24 12

TOTAL CREDITS TO BE EARNED FOR THE AWARD OF THE DEGREE = 73

DIRECTOR

Centre for Academic Courses

Anna University, Chennai-800

3



FOUNDATION COURSE [FC]

SI Course . Periods per week .
' Code Course Title Credits | Semester
No.
L T P
1., MS3101 | Statistical Quality 2 1 0 3 1
Control for
Manufacturing Systems
PROGRAM CORE COURSES (PCC)
Sl. Course , Periods per week ,
NoO Code Course Title Credits | Semester
' L T P
1. MS3103 | Digital Manufacturing 3 0 0 1
2. MS3102 | Manufacturing 3 0 0 1
Management
3. MS3104 | Logistics and Supply
Chain Management 3 0 0 1
for Manufacturing
Systems
4. MS3111 | Manufacturing
Systems Laboratory 0 0 4 1
5. MS3201 | Lean Manufacturing
Systems and Six 3 0 0 2
Sigma
6. MS3202 | Enterprise Resource
Planning for 3 0 4 2
Manufacturing
Systems
7. MS3203 | Experimental Design
and Analysis 2 1 0 2
8. MS3204 | Maintenance and
Reliability 3 0 . 2
Engineering
9. MS3211 | Manufacturing 0 0 4 2
Analytics Laboratory
DIRECTOR
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PROFESSIONAL ELECTIVE COURSES

SL COURSE CATE PERIODS TOTAL
NO' CODE COURSE TITLE GORY PER WEEK | CONTACT | CREDITS
' L | T|P PERIODS
1. MS3052 Product Design for
Manufacturing PEC 31010 3 3
2. MN3052 Mechatronics in PEC 3 10| O 3 3
Manufacturing
3. MS3001 Operation Res_earch PEC 310l o 3 3
for manufacturing
systems
4, CI3151 Solid Freeform PEC 3 /0] 0 3 3
Manufacturing
5. MS3002 Advanced Mgterlals PEC 310l o 3 3
and Processing
6. MS3051 Human Resource PEC 310l o0 3 3
Management
7. MS3003 Modern Techniques of
Materials P Y A 3 3
Characterization
8. MS3004 Sustainable and
Green Manufacturing FE- el 3 3
9. PD3151 Integrated Product PEC 3 lol o 3 3
Design and
Development
10. MS3005 Financial Management and
Accounting FIEC B | 3 3 3
11. ED3052 Material Handllng_ PEC 3 1ol o0 3 3
Systems and Design
12. MS3006 | materials Management PEC 3|00 3 3
RESEARCH METHODOLOGY AND IPR COURSES (RMC)
PERIODS PER TOTAL
SL. COURSE COURSE TITLE WEEK CONTACT | CREDITS
NO. CODE L T PERIODS
1. RM3151 Research Methodology
and IPR 2 1 0 3 3
DIRECTOR
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EMPLOYABILITY ENHANCEMENT COURSES (EEC)

Periods per week
S. COURSE Course Title P i i Credits| Semester
No CODE Lecture | Tutorial | Practical
1 MS3112 Technical Seminar 0 0 4 2 1
2 MS3212 Industrial Training/ 0 0 0 2 2
Internship
3 MS3311 Project Work | 0 0 12 6 3
4 MS3411 Project Work Il 0 0 24 12 4
SUMMARY
Name of the Programme
SUBJECT AREA | CREDITS PER SEMESTER | CREDITS TOTAL
I Il [l \%
1. FC 3 3
2. PCC 11 | 16 27
3. PEC 3 6 9 18
4, RMC 3 3
5. EEC 2 2 6 12 22
6. TOTAL CREDIT 22 | 24 15 12 73
DIRECTOR
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MS3101 STATISTICAL QUALITY CONTROL FOR L T P C
MANUFACTURING SYSTEMS
2 1 0 3
COURSE OBJECTIVES:
The objective of this course is to impart knowledge on quality concepts, control charts for
variables & attributes, process capability and acceptance sampling.

UNIT | INTRODUCTION 9

Definition of quality, Dimensions of quality, quality Engineering Terminology, Quality control,
objectives of quality control, Quality costs, Quality of Design, Quality of conformance, quality
planning, quality measurement, troubleshooting, diagnostic technigues.

Sampling theory — Population, sample, influence of sample size — Estimation of population
parameter from samples — Mean, variance, differences of means, ratios of variances. Test of
Hypothesis-Null and Alternate Hypothesis, Level of Significance, One tail and two tailed tests,
Test of Hypothesis of mean, variance, and ratios of variances, Probability Distribution

UNIT Il CONTROL CHART FOR VARIABLES 9

Variation in process — causes for variation — Factors control charts, X bar -R Chart, X bar — o
Chart, MR Chart — Tolerance design — Interpreting control charts — pattern study — Six Sigma
Management: Concepts, Steps and Tools ; Benchmarking and Balanced Score Cards

UNIT Il CONTROL CHART FOR ATTRIBUTES 9
Control chart for attributes — Control chart for proportion or fraction defectives — p chart and np
chart — control chart for defects — ¢ and u charts, quality rating — Demerit chart — State of
control and process out of control identification in charts.

UNIT IV SPECIAL CONTROL CHART AND PROCESS CAPABILITY 9

Cumulative sum (CUSUM) control charts- V mask procedure- Control chart for Multiple stream
process- Group control charts- Tool wear control chart. Process capability studies: Natural
tolerance limits, Process capability analysis using histogram, probability plot and control chart.
Process capability ratios, Process capability analysis of normal and non-normal distributions.
Process capability analysis using Designed experiments and Attribute data - Gauge and
Measurement system capability studies.

UNIT V ACCEPTANCE SAMPLING 9

Lot by lot sampling — Types of sampling plans— Probability of acceptance in single, double,
multiple sampling plans— OC curves — Producer’s risk and consumer’s risk — AQL, LTPD,
AOQL, Concepts — Design of sampling plans — Standard sampling plans for AQL and LTPD —
Use of standard sampling plans, sequential sampling plan.

TOTAL: 45 PERIODS

COURSE OUTCOMES:

CO1: Apply statistical techniques for quality control
CO2: Analyze control chart for variables

CO3: Analyze control chart for attributes

CO4: Summarize the process capability

CO5: Discuss the acceptance sampling

DIRECTOR
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REFERENCES:
Amitava Mitra “Fundamentals of Quality Control and improvement” Wiley, 2008.
Douglas.C. Montgomery, “Introduction to Statistical quality control”, 7th edition, John

1.
2.

~w
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Wiley 2012.

. Douglas.C. Montgomery, “Applied statistics and Probability for Engineers”, Wiley 2018.
. Edwards Staple Smith, “Control charts- Introduction to Statistical Quality control
McGraw Hill 2013

. Grant, Eugene. L “Statistical Quality Control”, TMH, 2005

. John.S. Oakland. “Statistical process control”, Elsevier Butterworth-Heinemann, 2008

. Jeya Chandra M, “Statistical Quality Control”, CRC press, 2001

Principle of Quality Control: By Jery Banks, John Wiley.

PO
co 1 2 3 4 6
1 2 > 2 2
2 2 2 2
3 2 2 2
4 1 2 2 1
5 3 2 2
Avg. 15 2 2 2 15
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MS3102 MANUFACTURING MANAGEMENT L T P C

COURSE OBJECTIVES:
To provide the knowledge on Manufacturing function, forecasting, Planning the project,
facility and Production, Inventory control and Maintenance Management.

UNIT | PRODUCTION AND OPERATIONS MANAGEMENT 9
Manufacturing management — Scope and objective - Production systems — Classification -
Production versus Services and productivity. Forecasting - components of demand,
Quantitative and qualitative techniques- Single moving average method - Single exponential
smoothing method - Simple linear regression models — Seasonal model — measurement of
forecasting errors.

UNIT Il PROJECT AND FACILITY PLANNING 9
Project Management —PERT, CPM, CPM networks — Simple Problems. Facility Location —
Theories, Steps in Selection, Location Models — Simple Problems. Facility Layout —
Principles, Types, Planning tools and techniques.

UNIT I PRODUCTION PLANNING & CONTROL 9
Aggregate production planning, production planning strategies, Disaggregating the aggregate
plan, Materials Requirement Planning (MRP), MRP-II, Supply chain management, Operation
scheduling, prioritization.

UNIT IV INVENTORY CONTROL 9
Introduction to EOQ models, Inventory control technigues — ABC, FSN, VED etc. Types of
inventory control — Perpetual, two-bin and periodic inventory system — Determination of
ROL, Safety Stocks —Service level - Methods of calculating safety stock using Normal
distribution. JIT, SMED, Kanban, zero inventory.

UNIT V MAINTENANCE MANAGEMENT 9
Maintenance strategies and planning, Maintenance economics: quantitative analysis, optimal
number of machines, Replacement strategies and policies — economic service life,
opportunity cost, replacement analysis using specific time period.

TOTAL: 45 PERIODS

COURSE OUTCOMES:

Upon the completion of this course the student will be able to

CO1: Describe the production system and perform demand forecasting.

CO2: Analyze effectively the facility location and manage the projects

CO3: Choose the strategies of Production planning and operations scheduling.
CO4: Select appropriate inventory technique and determine safety stocks.
CO5: Compare the different maintenance and replacement strategies.

REFERENCES:

1. Chary, SN, “Production and Operations Management”, 4th Edition, SIE, TMH, 2009.

2. Chase. RB, N. J. Aquilano, & F. R. Jacobs, “Operations Management — For
Competitive Advantage”, 11th Edition, SIE, TMH, 2007.

3. James. B. Dilworth, “Operations Management — Design, Planning and Control for
Manufacturing and Services”, McGraw Hill Inc. Management Series, 1992.

4. KanishkaBedi, “Production and Operations Management”, 2nd Edition, Oxford Higher
Education, 2007

5. Lee. J. Krajewski, L. P. Ritzman, & M. K. Malhothra, “Operations Management —
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Process and Value Chains”, 8th Edition, PHI/Pearson Education, 2007.

Melnyk Denzler, “Operations Management — A Value Driven Approach”, Irwin

McGraw Hill1996.

7. Pannererselvam, R “Production and Operations Management”, 3rd Edition, PHI,

2012.
PO

co 1 3 4 5 6
1 1 3 1 3
2 2 3 2 3 1
3 3 3 2
] 1 3 2 3 1
5 3 3

Avg. 2 3 1.67 3 1.33
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MS3103 DIGITAL MANUFACTURING
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COURSE OBJECTIVE:
This course aims to impart knowledge on the basics elements and technologies required to
realize intelligence in the manufacturing industry.

UNIT | INTRODUCTION TO DIGITAL MANUFACTURING 9
Engineering and Organizational Science in manufacturing, multi-crossed disciplines in
manufacturing, Definition of digital manufacturing (DM), DM idea taking - Control for center,
Design for center, Management as its center, Features and development of DM, Operation
mode and architecture of DM system, Models of DM System — Organizational model, Function
model, Information model, Operation and control model, Modelling theories of DM.

UNIT Il INTELLIGENT MANUFACTURING 9
Intelligent Multi Information Sensing — Application of Sensors in processing, Sensors in tool
condition monitoring; Intelligent multi information system, Fusion in the Manufacturing Process,
Application of Multi-Sensor Fusion in Tool State Monitoring, Data mining - Methods, Applied to
DM; Knowledge Engineering, Intelligent Knowledge-Based Manufacturing System, Autonomy,
Self-Learning, Adapting of Manufacturing System, Concepts and features of Intelligent
manufacturing system, Multi agent manufacturing system, Holonic Manufacturing System

UNIT I TECHNOLOGY OF DIGITAL MANUFACTURING 9
Various Digital Technologies in Product Lifecycle, Digital Equipment Technology, Digital
Processing technology, Digital Maintenance, Digital logistic technology, Resource and
environment technology in Digital Manufacture - Resource organization and management
Technology, Manufacturing grid; Resource Service and Security Technology, Digital
management system in DM, Control Technology in DM, Digital Recognition and Integration
Technology - Radio-Frequency ldentification Technology, Bar Code Recognition Technology;
Electromechanical Integration Technology.

UNIT IV ADDITIVE MANUFACTURING 9
Definition and terminologies, Industry drivers for additive manufacturing adaption, Additive
manufacturing process chain, Additive manufacturing technologies and processes — Vat photo
polymerization, Material extrusion, Material jetting, sheet lamination, powder bed fusion, binder
jetting, direct energy deposition; Materials, Printability in 3D printing, Post processing,
Applications.

UNIT V DIGITAL TWIN(DT), VIRTUAL REALITY(VR) AND AUGUMENTED 9
REALITY(AR)

Background, development and concepts of Digital Twin, Applications of DT, Functional

requirements of DT - Data Availability, Architecture, Challenges of DT applications, Comparison

of VR and AR, AR & VR in design, manufacturing and service, Applications of AR and VR in

DT, Digital Twin-driven Assembly Combining VR and AR, Industrial Internet of Things (l1oT).

TOTAL: 45 PERIODS

COURSE OUTCOMES:

On completion of the course the student will be able to

CO1: Differentiate the concepts and models of digital manufacturing.

CO2: Appraise the various technologies that realize intelligence in manufacturing.

CO3: Discuss the various technologies involved in digital manufacturing.

CO4: Explain the operating principles, capabilities and limitations of various additive
manufacturing processes.

CO5: Describe the concepts and role of Digital Twin, Virtual Reality and Augmented Reality in
digital manufacturing.

DIRECTOR
Centre for Academic Cou
Anna Universaty, LhEnnal-od

T 1]
) 025



REFERENCES:
1. Zhou, Z., Xie, S., & Chen, D, “Fundamentals of digital manufacturing science”, London,

2.

3.

UK:: Springer, 2012.

Bi, Zhuming., “Practical Guide to Digital Manufacturing: First-Time-Right for Design of
Products, Machines, Processes and System Integration”, Springer Nature, 2021.
Ustundag, Alp, Emre Cevikcan., “Industry 4.0: managing the digital transformation”,

Springer Nature, 2018.

Chandrakant D. Patel, Chun-Hsien Chenm, “Digital Manufacturing: The Industrialization

of "Art to Part" 3D Additive Printing”, Elsevier Science, Netherlands, 2022.

Chaudhary, Gopal, Manju Khari, and Mohamed Elhoseny, “Digital Twin Technology”,

CRC Press, 2021.

PO

co 1 3 4 5 6
1 2 2 3 1 3

2 3 3 3 2 3
3 3 3 3 2 3
] 3 3 3 2 3
5 3 3 3 2 3
Avg. 3 2.8 3 18 3
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MS3104 LOGISTICS AND SUPPLY CHAIN MANAGEMENT L T P C
FOR MANUFACTURING SYSTEMS
3 0 0 3

COURSE OBJECTIVES: To understand and apply the principles and concepts in logistics and
supply chain in manufacturing systems and its management.

UNIT | INTRODUCTION 9
Role of Logistics and Supply chain Management: Scope and Importance- Evolution of Supply
Chain — Decision Phases in Supply Chain — Competitive and Supply chain Strategies — Drivers
of Supply Chain Performance and Obstacles.

UNIT Il SUPPLY CHAIN NETWORK DESIGN 9
Role of Distribution in Supply Chain — Factors influencing Distribution network design — Design
options for Distribution Network Distribution Network in Practice-Role of network Design in
Supply Chain — Framework for network Decisions.

UNIT Il LOGISTICS IN SUPPLY CHAIN 9
Role of transportation in supply chain — factors affecting transportations decision — Design
option for transportation network — Tailored transportation — Routing and scheduling in
transportation.

UNIT IV SOURCING AND COORDINATION IN SUPPLY CHAIN 9
Role of sourcing supply chain supplier: selection assessment and contracts — Design
collaboration — Sourcing planning and analysis — Supply chain co-ordination — Bull whip effect —
Effect of lack of co-ordination in supply chain and obstacles — Building strategic partnerships
and trust within a supply chain.

UNIT V SUPPLY CHAIN AND INFORMATION TECHNOLOGY 9
The role IT in supply chain — The supply chain IT frame work — Customer Relationship
Management — Internal supply chain management — Supplier relationship management —
EBusiness in supply chain — Future of IT in supply chain (loT)

TOTAL: 45 PERIODS
COURSE OUTCOMES: Upon completion of this course, the students will be able to:

CO1: Apply the role of logistics & supply chain in manufacturing systems.

CO2: Apply the network design concepts in supply chain for manufacturing systems.

CO3: Apply the principles of logistics in supply chain for manufacturing systems.

CO4: Apply the principles of sourcing and coordination in supply chain for manufacturing

systems.

COS5: Apply the principles of information technology in supply chain for manufacturing
systems.

REFERENCES:

1. Sunil Chopra, Peter Meindl and Kalra, “Supply Chain Management, Strategy,
Planning, and Operation”, Pearson Education, 2010.

2. Jeremy F.Shapiro, “Modeling the Supply Chain”, Thomson Duxbury, 2002.

3. Srinivasan G.S, “Quantitative models in Operations and Supply Chain Management,

PHI, 2010

David J.Bloomberg , Stephen Lemay and Joe B.Hanna, “Logistics”, PHI 2002.

James B.Ayers, “Handbook of Supply Chain Management”, St.Lucle press, 2000.
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RM3151 RESEARCH METHODOLOGY AND IPR LTPC
2103

OBJECTIVES:
To impart knowledge on

e Formulation of research problems, design of experiment, collection of data,

interpretation and presentation of result

o Intellectual property rights, patenting and licensing
UNIT I RESEARCH PROBLEM FORMULATION 9
Objectives of research, types of research, research process, approaches to research;
conducting literature review- information sources, information retrieval, tools for identifying
literature, Indexing and abstracting services, Citation indexes, summarizing the review, critical
review, identifying research gap, conceptualizing and hypothesizing the research gap

UNIT Il RESEARCH DESIGN AND DATA COLLECTION 9
Statistical design of experiments- types and principles; data types & classification; data
collection - methods and tools

UNIT I DATA ANALYSIS, INTERPRETATION AND REPORTING 9
Sampling, sampling error, measures of central tendency and variation,; test of hypothesis-
concepts; data presentation- types of tables and illustrations; guidelines for writing the abstract,
introduction, methodology, results and discussion, conclusion sections of a manuscript;
guidelines for writing thesis, research proposal; References — Styles and methods, Citation and
listing system of documents; plagiarism, ethical considerations in research

UNIT IV INTELLECTUAL PROPERTY RIGHTS 9
Concept of IPR, types of IPR — Patent, Designs, Trademarks and Trade secrets, Geographical
indications, Copy rights, applicability of these IPR; , IPR & biodiversity; IPR development
process, role of WIPO and WTO in IPR establishments, common rules of IPR practices, types
and features of IPR agreement, functions of UNESCO in IPR maintenance.

UNIT V PATENTS 9

Patents — objectives and benefits of patent, concept, features of patent, inventive steps,

specifications, types of patent application; patenting process - patent filling, examination of

patent, grant of patent, revocation; equitable assignments; Licenses, licensing of patents;

patent agents, registration of patent agents.

TOTAL: 45 PERIODS

COURSE OUTCOMES

Upon completion of the course, the student can

CO1.: Describe different types of research; identify, review and define the research problem

CO2: Select suitable design of experiment s; describe types of data and the tools for collection

of data

CO3: Explain the process of data analysis; interpret and present the result in suitable form

CO4: Explain about Intellectual property rights, types and procedures

CO5: Execute patent filing and licensing

REFERENCES:

1. Cooper Donald R, Schindler Pamela S and Sharma JK, “Business Research Methods”,
Tata McGraw Hill Education, 11e (2012).

2. Soumitro Banerjee, “Research methodology for natural sciences”, 1ISc Press, Kolkata,
2022,

3. Catherine J. Holland, “Intellectual property: Patents, Trademarks, Copyrights, Trade
Secrets”, Entrepreneur Press, 2007.

4. David Hunt, Long Nguyen, Matthew Rodgers, “Patent searching: tools & techniques”,
Wiley, 2007.

5. The Institute of Company Secretaries of India, Statutory body under an Act of parliament,
“Professional Programme Intellectual Property Rights, Law and practice”, September 2013.
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MS3111 MANUFACTURING SYSTEMS LABORATORY L T P C

0O 0 4 2
Course Objectives:
To get hands on experience of the various quality control aspects including incoming product
inspection and in-process inspection involved in a manufacturing organization.

S. No. LIST OF EXPERIMENTS
1 Performing quality checks on given raw materials (hardness, tensile strength, etc.)
5 Interpretation of dimensional and geometric tolerances in the given component

drawing and prepare process plans to manufacture the component.
Manufacturing the component according to the prepared process plan by selecting

3 appropriate process parameters

4 Measurement of typical dimensional parameters in a machined component

5 Measurement of typical GD&T parameters in a Machined component

6 Measurement of Surface roughness in components manufactured using various
processes (turning, milling, grinding, etc.,) using stylus based instruments

7 Surface defect inspection and reverse engineering using 3D digitalisation with 3D
scanner

8 Measurement system analysis for a typical measurement system using Gage R&R
study

9 Use 14.0 data management software to record quality conformance data

10 Process capability studies for the a given machining process

11 Machine tool Metrology — Geometrical / Alignment tests on lathes and milling machines

12 Condition based monitoring of machine tools using AE sensors and vibration

measurement during machining
TOTAL: 60 PERIODS

COURSE OUTCOMES:
At the end of the course, the students will be able to:

CO1: Interpret engineering drawings and prepare process plans to manufacture simple
components.

Coz2: Select a suitable measuring instrument for measurement of linear, angular and
geometric dimensions and use the same for carrying out measurements in the given
component.

Coa3: Carryout measurement system analysis and measure the process capability of

machine tools through accuracy tests and condition-based monitoring.

PO
- 1 2 3 4 5 6
1 3 3 3 2 2
2 3 2 3 2 2
3 3 3 3 2 3 3
Avg. 3 2.7 3 2 2.3 2.3
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MS3201 LEAN MANUFACTURING SYSTEMS AND SIX L T P C
SIGMA
3 0O O 3
COURSE OBJECTIVES:
The main objective of the course is to impart knowledge of the various tools and techniques
involved in lean manufacturing and the DMAIC methodology of six sigma.

UNIT | EVOLUTION OF LEAN PRODUCTION 9
Evolution of Mass production, Traditional versus Mass production, Evolution of Toyota (Lean)
Production System, Business Dynamics of Lean production, Principles of Lean production —
Value, Value stream, Flow, Pull, Perfection

UNIT Il TECHNIQUES OF LEAN PRODUCTION 9
3Ms — Muda, Mura, Muri, 7 Wastes in Manufacturing, Lean Tools to eliminate Muda - 5S,
Standardised work, TPM, SMED, Jidoka — Poka Yoke, JIT, Heijunka, Kanban.

UNIT 1l VALUE STREAM MAPPING 9
Need for Value Stream mapping; Steps involved in Value stream mapping — Identifying the
value stream — PQ and PR analysis, VSM Icons, Timelines, product, information and
communication flow, Current State map, Lean Metrics, Future State Map - FIFO lanes, load
levelling and Kaizen bursts, Kaizen plans; Lean implementation - Percentage plan complete -
Cultural change, Hoshin planning; Lean in the Supply chain.

UNIT IV SIX SIGMA FOR QUALITY IMPROVEMENT 9
Statistical theory, Need for Six Sigma, Six Sigma Team, DMAIC Methodology — Various quality
tools used in the Define, Measure, Analyse, Improve and Control phases - control plans,
Reinforcing new behaviour and organizational change.

UNIT V LEAN SIX SIGMA 9
Lean Six Sigma essentials, Design for lean six sigma - Quality Function Deployment, Theory of
Inventive Problem Solving, Failure Mode Effect Analysis, Implementing lean designs, Case
studies of lean six sigma in manufacturing, healthcare, and office.

TOTAL: 45 PERIODS
COURSE OUTCOMES:

CO1: Explain the importance and evolution of mass production and lean principles.

CO2: Apply the various tools, techniques and methodology of lean manufacturing to improve
the efficiency of an organization.

CO3: Apply the technique of value stream mapping to improve an organization by drawing
current and future state maps.

CO4: Apply six sigma methodology to improve quality in a manufacturing organisation.

CO5: Explain the process of institutionalizing the LSS effort and also understand the Design
for LSS.
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3. Issa Bass and Barbara Lawton, “Lean Six Sigma using Sigma XL and Minitab”, Tata
McGraw Hill 2010.

4. Askin R G and Goldberg J B, “Design and Analysis of Lean Production Systems”, John
Wiley and Sons Inc., 2003.
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5. Donna C. S. Summers, “Six sigma: Basic tools and techniques”, Pearson / Prentice Hall

2007.

6. James Womack and Daniel T. Jones, “Lean Thinking: Banish waste and create wealth in

your organization”, Free Press 2003.

7. Mike Rother and Rother Shook, “Learning to See: Value-Stream Mapping to Create

Value and Eliminate” Muda, The Lean Enterprise Institute 2003

8. Mark A. Nash and Sheila R. Poling, “Mapping the total value stream: A Comprehensive
Guide for Production and Transactional Processes”, CRC Press, New York, 2008.
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