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School of Automobile, Mechanical, Mechatronics Department of
Mechatronics Engineering

Vision, Mission and PEOs of the Department

Vision
Global excellence in Mechatronics domain to provide innovative solution for industrial advancements and soci
challenges.

Mission
% Provide outcomdased learning to fulfil industrial needs by nurturing kufisciplinary knowledge for
enhancing acamic and professional excellence.

% |mpart valuebased education with stavé-theart academic environment, humanistic values, and peer
teachinglearning approach for enhancing employability and entrepreneurship skills.

* Encourage intedisciplinary aproach to foster research and innovative ideas for smart Mechatronics syste
by experiential learning.

#* Provide opportunity to exhibit and enhance lifelong learning skills with ethical values and social relevance

Program Educational Objectives

% PEO-1: To understand, analyse, design, and develop the mechatronics system using modern t
and technologies to meet the industrial needs.

% PEO-2: Prepare graduates to pursue higher studies by enhancing analytical and {saitiegn
skills in interdisciplinary engineering for research and innovation.

# PEO-3: Graduates of the programme will exhibit Hfsng learning skills, entrepreneurship
competencies and ethical values for a successful professional career and societal needs.



PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

PROGRAMOUTCOMES

[PO.1].Engineering knowledge Apply the knowledge of mathematicsscience engineeringundamentalsandan
engineeringspecializatiorto the solutionof complexengineeringroblems.

[PO.2].Problem analysis Identify, formulate researchiterature,andanalyze complexengineeringoroblemsreaching
substantiatedonclusionsisingfirst principles of mathematicspaturalsciencesandengineeringciences

[PO.3].Design/developmentof solutions Design solutions for complex engineeringproblems and design system
componentsor processedhat meet the specifiedneedswith appropriateconsideratiorior thepublic healthandsafety,
andthe cultural,societal andenvironmentatonsiderations

[PO.4].Conduct investigations of complex problems. Use research basedknowledgeandresearch
methodsincluding design of experiments,analysis and interpretationof datg and synthesisof the
informationto providevalid conclusions

[PO.5].Modern tool usage Createselectandapplyappropriatdechniques, resourcesand modernengineeringand IT
toolsincluding predictionandmodelingto complexengineeringactivitieswith anunderstandingf thelimitations

[PO.6].The engineer and society Apply reasoninginformed by the contextuaknowledgeto assessocietal health,
safetylegal,andculturalissuesandthe consequentesponsibilitiegelevantto the professionaéngineeringractice

[PO.7].Environment and sustainability: Understandthe impact of the professionakngineeringsolutionsin societal
and environmentakcontexts and demonstratéhe knowledgeof, andneedfor sustainablelevelopment

[PO.8].Ethics: Apply ethical principles and commit to professionalethics and responsibilitiesand norms of the
engineeringractices

[PO.9].Individual and teamwork: Functioneffectivelyasanindividual,and asamemberor leaderin
diverseteams andin multidisciplinarysettings

[PO.10]. Communication Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehendand write effective reports and design
documentationmakeeffective presentationsandgive andreceiveclearinstructions

[PO.11]. Project managementand finance: Demonstrateknowledge and understandingf the engineeringand
managemerprinciplesandapplytheseto o n eodvis work, asa memberandleaderin a team,to manageprojectsand
in multidisciplinaryenvironments

[PO.12].Life-long learning: Recognizethe needfor, andhavethe preparatiorand ability to engagein independent
and life-long learningin the broadestcontext of technologicathange

[PSO.1] Apply the knowledgeof basicsciencesanalyticalskills and modern computingtools to design,performand
analyzeexperimentdo meetdesiredgoals within thegivenconstraints.

[PSO.2]. Apply conceptsof circuit analysis,analogand digital electronics,controls, electric drives, instrumentation,
power systemsmachinelearningand artificial intelligenceto designandautomatiorof mechatronicsystems.



[PSO.3].Usetheprinciplesof solid mechanicsfluid mechanicsstrengthof materials, advancedunctionalmaterialsand
manufacturingrocesse® designmanufactureand commissioningf mechatronicsystems.
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Sl. No | Course Code Course Name Page Number
1 EO 1323 | Economics 07
2 HS 1301 | Value Ethics &Governance 13
3 MA 1313 | Engineering Mathematics Ill 20
4 MC1306 | Strength of Materials 25
5 MC1307 | Electronic Measurement and Instrumentation 32
6 MC1308 | Analog System Design 39
7 MC1309 | Theory of Machines 46
8 MC 1331 | Analogue System Design Lab 52
9 MC 1332 | Electronic Measurement and Instrumentation L 56
10 MA 1410 | Engineering Mathematics IV 61
11 Mc14o05 | Design of Machine Elements 69
12 MC1407 | Flud Mechanics and Machines 76
13 MC 1430 | Computer Aided Drawing Lab 85
14 MC1431 | Integrated Electronics Lab 89
15 BB1540 | Organization and Management 94
16 MC1507 | Control Systems 101
17 MC 1508 | Mechatronics Systems Elements 108
18 MC 1509 | Microprocessors and Microcontrollers 118
19 MC 1532 | Microprocessors anllicrocontroller Lab 124
20 MC 1533 | Sensor and control lab 129
21 MC1550 | Signals and systems 134
22 MC 1551 | Materials Science 139
23 MC1552 | Manufacturing Process 145
24 MC 1605 | Pneumatics & Hydraulics Systems 152
25 MC1606 | Programmable Logi€ontrol 159
26 MC1607 | Industrial Robotics 165
27 MC 1608 | Electrical Drives & Special Machines 170
28 MC 1631 | Electrical Drives and Machines Lab 176
29 MC 1632 | Programmable and Logic Control Lab 181
30 MC1633 | Pneumatics & Hydraulics Lab 187
31 MC 1654 | Embedded System Design| 193
32 MC1752 | Modern Control System 200
33 MC 1656 | Production Technology 207
34 MC 1701 | Production and Operation Management 214
35 MC 1701 | Production and Operatidlanagement 225
36 MC1702 | MECHATRONICS SYSTEM DESIGN | 240
37 MC1703 | Micro Electro Mechanical Systems (MEMS) 245
38 MC 1704 | Intelligent Controller 252
39 MC1705 | Computer Integrated Manufacturing 258
40 MC 1730 | Mechatronics Lab| 265
41 MC1731 | CIM & automation Lab]| 271




42 MC1752 | Modern Control System 277
43 MC 1780 | Seminar 284
44 MC 1781 | Industrial Training 288
45 MC-1880 | Major Project 291




MANIPAL UNIVERSITY JAIPUR
School ofHumanities and social sciences

sg;%' t@}’ Department ofEconomics
<Y s Course Haneout
W, bl
Pigep p Economics | EO 132B3 Credits [ 300 3

Session: Jull7 T Novemberl7 | Faculty:Dr Manas Roy Class: B. Tech (Mechatronics) | Semester I

A. Introduction: This course is offered by Dept. of Economics to the Engineering departments, targetin
students to give basic understanding in the concept of economics. It mainly deals with economic issues rel
to consumer behaviour, firms, industries and business organgdb make aware the students regarding
economic environment. This course also discusses the preliminary concepts associated with macroecon
variable like GDP inflation, balance of payments etc. It explores various possibilities emerging in an econo
and the role of economic policy in this context.

B. Course OutcomesAt the end of the course, students will be able to

[1323.1] Describe the basic principles of micro and macroeconomic analysis.
[1323.2] Interpret and illustratdecision making procesn practical life.

[1323.3] Aware of the tools and techniques of economics for real world.
[1323.4] Recognizéhe problems and give solutions to it.

[1323.5] Recalthe assumptions that underpin the Micro/Macro model

C. Program Outcomes andProgram Specific Outcomes

[PO.1].

[PO.2].

[PO.3].

[PO.4].

[PO.5].

[PO.6].

[PO.7].

Engineering knowledge Demonstrate and apply knowledge of Mathematics, Science, anc
Engineering to classical and recent problems of electronic design & communication system.

Problem analysis Identify, formulate, research litetak, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural scienc
and engineering sciences.

Design/development of solutionsDesigna component, system, or process to meet desired need
within realistic constraints such as economic, environmental, social, political, ethical, health ar
safety, manufacturability, and sustainability.

Conduct investigations of complex problemsUse researchased knowledge and research
methods including degn of experiments, analysis and interpretation of data, and synthesis of th
information to provide valid conclusions

Modern tool usage Create, select, and apply appropriate techniques, resources, and mode
engineering and IT tools including predictiand modeling to complex engineering activities with
an understanding of the limitations

The engineer and society Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal, and cultural issues and the consequensitekpes relevant to the
professional engineering practice

Environment and sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and need for sustain:

development



[PO.8].

[PO.9].

[PO.10].

[PO.11].

[PO.12].

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norm
of the engineering practices

Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and inuttidisciplinary settings

Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective repc
and design documentation, make efiezpresentations, and give and receive clear instructions
Project management and financeDemonstrate knowledge and understanding of the engineering
and management principles and apply these -
to manage jects and in multidisciplinary environments

Life-long learning: Recognize the need for, and have the preparation and ability to engage |

independent and lifeong learning in the broadest context of technological change

[PSO.1]. Apply the knowledge obasic sciences, analytical skills and modern computing tools to design
perform and analyze experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digital electronics, controls, electric drives
instrumentation, power systems, machine learning and artificial intelligence to design and automation
mechatronics systems.

[PSO.3]. Use the principles of solid mechanics, fluid mechanics, strength of materials, advanced functior
materials and manufacturing prooesdo design, manufacture, and commissioning of mechatronics
systems.

D. Assessment Plan:

Criteria Description Maximum Marks
Criteria Description Maximum Marks
Sessional Exam | 15
Internal Assessment Sessional Exam Il 15
(Summative)
Assignments , Activity, etc. 30
End Term Exam End Term Exam 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a st{
(Formative) to be qualified for taking up the End Semester examination.
allowance of 25% includes all types of leaves including medical lea
Make up Assignments Students who misses a class will have to report to the teacher about the g
(Formative) A makeup assignment on the topic taught on the day of absence will be

which has to be submitted within a week from the date of absencs
extensions will be given orhis. The attendance for that particular day
absence will be marked blank, so that the student is not accounted for al
These assignments are limited to a maximum of 5 throughout the

semester.
Homework/ Home Assignment/ | There are situations where a student may have to work in home, esp
Activity Assignment before a flipped classroom. Although these works are not graded with
(Formative) However, a student is expected to participate and perform these assig

with full zeal sirce the activity/ flipped classroom participation by a stug
will be assessed and marks will be awarded.

. SYLLABUS



Definition, nature and scope of economics; Introduction to micro and macroeconomics; law of demand &
supply; elasticity of demandnd supply; cardinal and ordinal approaches of utility; production, laws of
production; cost and revenue analysis; various market situations; Break even analysis; Capital budge
Macro Economics: National income and its concepts, value of money andntgesh foreign exchange rate;
monetary and fiscal policies and other macro concepts (Balance of payments, Business cycles etc.)

F. TEXT BOOKS

1 P. Samuelson and Nordhaus, Economic¥, Fdition, Tata McGrawHill, 2008.
1 Dornbusch, Fischer and Startz Macroeconomics, McGraw Hill, 2010

1 H C Peterson, Managerial economics, PearsBEdtion, 2012

G. REFERENCE BOOKS
P L Mehta, Managerial Economics, S Chand and companyimited, New Delhi, 2012

1
1  HL Ahuja, managerial economics, S Chand and company pvt. Limited,2010

1 H.L. Ahuja, Advanced Economic Theory: Microeconomic Analysis, S. Chand and Co. Limited, Ne\
Delhi, 2007

)l

1

Lipsey & Chrystal, Economics, Oxford University Press, 2011.
Richard T. FroyenMacroeconomicsPearson Education Asia, 2005



H. Lecture Plan:

Lec No Topics Session Outcome Mode of Corresponding | Mode of Assessing
Delivery CO the Outcome
1 Overview of the course | To acquaint and cleg Lecture NA NA
structure the overview of the
course
2 Objective of the course | Discussion of  thg Lecture NA NA
objective of the cours
for the engineers
3,4 Definition, nature and scop| Describe the concey Lecture 1323.1 Class Test
of economics, introduction| given by different Mid Term |
to micro and economists, its scopt
macroeconomics differences betwee
micro and  macrg
economics
5,6,7, Cardinal approaches of | Describe the concept ¢ Lecture 1323.1 Class Test
utility cardinal approach @ Mid Term |
utility, Law of DMU
and equi margina
utility
8,9,10,11| Law of demand and supply Describe the concept ¢ Lecture 1323.1 Class Test
elasticity of demand and | demand, supply, Mid Term |
supply elasticity of demand an
supply with examples
conceptual questions
12 Revision of previous Recall all the conceptg Lecture 13235 Class Test
lectures discussed in previou Mid Term |
classes End Term
13 Discussion of the topics | Discussion about th{ Lecture, Home Assignment
related to assignment | assignment topics Activity Mid Term 1
End term
14,15,16 | Ordinal approaches of utility Recall of the difference| Lecture 1323.5 Class Test
between the concept Mid Term |
the cardinal approac End Term
and ordinal approach ¢
utility , 1C analysis,
Consumers equilibrium
IE,SE,PE
17,18,19 Production, laws of Discussion  of  thg Lecture 1323.4 Class Test
production concept of production Mid Term Il
recognize  productiot End Term
function, producers
equilibrium, RTS
20,21 Cost and revenue analysi§ Discussion of  thg Lecture 1323.4 Class Test
concept of cost and co Mid Term |l
function, recognize SH End Term
and LR cost curves
revenues
22,23 Various market situations;| Aware of market Lecture 1323.3 Class Test
Break even analysis | morphology with Mid Term Il
examples, Interpret an End Term
illustrate BEA
24 Revision of previous Recall all the concepf Lecture 13235 Class Test
lectures discussed in previou Mid Term I
classes End Term
25 Discussion of the topics | Recall the discussio| Lecture, 13235 Home Assignment
related to assignment | about the assignmen{ Activity Mid Term II
topics End term
26 Capital budgeting Interpret and illustrat§ Lecture 1323.2 Home Assignment
the concept of CB an Class Test
various tools End Term




27,28 | Macro Economics: Nationg Interpret and illustratd Lecture 1323.2 Home Assignment
income and its concepts | the concept o Class Test
NI,GDP,GNI,PI  etc., End Term
circular flow
31,32,33 | Monetary and fiscal policiey Concept of monetar| Lecture 1323.3 Home Assignment
and fiscal policies Class Test
Aware of its End Term
instrumentsimportance
and limitations
34,35 Inflation Concept of inflation, Lecture 1323.3 Home Assignment
Aware of demand pull Class Test
and cost push inflation End Term
36,37 Various macro conceptqy Aware of the concept | Lecture 1323.3 Home Assignment
Balance of payments, | of BOP, Business Class Test
Business cycles cycles End Term
38 Discussion of the topics | Recall the discussion | Lecture 13235 End Term
related to end sessional | about the assignment
examination topics
39 Conclusion and Course | Recall all the concepts| Lecture 1323.5 End Term
Summarization discussed in previous
classes
I. Course Articulation Matrix: (Mapping of COs with POs)
CORRELATION WITH PROGRAM OUTCOMES | CORRELATION
WITH
CO STATEMENT PROGRAM
SPECIFIC
OUTCOMES
P/ P|P|(P|P|P|P|RBPO |[PO|PO|PO|PS |PS |PSO
O/0Oj0O|jO0O|O0O|O|0O]|Qd9 10 {11 |12 |01 |02 |3
112 |3|4|5|6|7 |8
EO Describe the basic principles 1 2 |2
1323.1| micro and macroeconom
analysis
EO Interpret and illustratdecision 1 2 2
1323.2 | making process in practical
life
EO Aware of the tools and 2 2 |2
1323.3 | techniques oéconomics for
real world
EO Recognizehe problems and 2 2 |2
1323.4| give solutions to it
EO Recall the assumptions thg 2 2
1323.5 [underpin  the  Micro/Macrg
model

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation




J. Course Outcome Attainment Level Matrix

ATTAINMENT OF PROGRAM OUTCOMES ATTAINMENT
CoO STATEMENT THRESHOLD VALUE: 40% OF PROGRAM
SPECIFIC
OUTCOMES
PO| PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO|PSO
1 ]2 |3 (4 |5 |6 |7 |8 |9 |10|11 12 |1 |2 |3
EO Describe  theg 1 2 |2
1323.1 | basic principles
of micro and
macroeconomi
analysis
EO Interpret and 1 2 2
1323.2 |illustrate
decision
making process
in practical life
EO Aware of the 2 2 |2
1323.3 | tools and
techniques of
economics for
real world
EO Recognizehe 2 2 |2
1323.4 | problems and
give solutions
to it
EO Recall the 2 2
1323.5 |assumptions thg
underpin the
Micro/Macro
model

0-No Attainment; 1- Low Attainment; 2- Moderate Attainment; 3- Substantial Attainment




MANIPAL UNIVERSITY JAIPUR
SCHOOL OF AUTOMOBILE, MECHANICAL AND MECHATRONICS (SAMM)
DEPARTMENT OF MECHATRONICS .
COURSE HAND-OUT
Value Ethics & Governance | HS 1301 | 2 Credits | 200 2
Session: Jan 1BMay 18 | Faculty : Dr. Arun Kumar Deshmukh | Class: CORE

A. Introduction: This course is offered by Department of Mechatronics.

This course is designed to imbibe the ethical culture and values in the upcoming professionals. It emphasizes
inculcation of values, creating harmony, developing and learning ethics & develogeastanding of governance
issues related to corporate

B. Course OutcomesAt the end of the course, students will be able to:

HS1301.1identify the nature and theoretical underpinnings of business ethics.

HS 1301.2Explain the nature of corporagevernance.

HS 1301.3Express the arguments stemming from a range of perspectives on the purposes and responsibilitie
businesses and professionals.

HS 1301.4Assess the relationship between ethics, corporate citizenship, governance and
professional advisors.

HS 1301.5Analyse ethical issues and formulate recommendations for their management.

C. PROGRAM OUTCOMES AND PROGRAM SPECIFIC O UTCOMES

On completion of the B.Tech (Mctx) degree the Computer and Communication Engineering
graduates will be able to

PO1. Engineering knowledge:Apply the knowledge of mathematics, computer science, and
communcationengineering fundamentals to the solution of complex engineering problems.

PO2. Problem analysisThe sophisticated curriculum would enable a graduate to identify, formulate, review researc
literature, and analyse complex engineering problems megeshibstantiated conclusions using basic principles of mathemati
computing techniques and communication engineering principles.

PO3. Design/development of solutiongipon analyzing, the B Tech Mctx graduate will be able to devise solution:
for complexengineering problems and design system components or processes that meet the specified requirements wi
appropriate consideration for law, safety, cultural & societal obligations with environmental considerations.

PO4. Conduct investigations of complex mblems: To imbibe the inquisitive practices to have thrust for
innovation and excellence that leads to use resdmstd knowledge and research methods including design of experiment
analysis and interpretation of data, and synthesis of the information togralid conclusions.

PO5. Modern tool usagecreate, select, and apply appropriate techniques, resources, and modern enginee
and IT tools including prediction and modelling to complex engineering activities with an understanding of the
limitations.



POG6. The engineer and societyrhe engineers are called society builders and transformers. B. Tech Mctx graduat
be able to apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and culindal is¢
the consquent responsibilities relevant to the professional engineering practice.

PO7. Environment and sustainability: The zero effect and zero defect is not just a slogan, it is to be practised in
action. Thus a B Tech Mctx should understand the impabegbrofessional engineering solutions in societal and
environmental contexts, and demonstrate the knowledge of, and need for sustainable development.

PO8. Ethics: Protection of IPR, staying away from plagiarism are important. Student will be able yce#tpipal principles
and commit to professional ethics, responsibilities and norms of the engineering practice.

PQO9. Individual and team work: United we grow, divided we fall is a culture at MUJ. Thus an outgoing student wil
be able to function effectively as an individual, and as a member or leader in diverse teams, and in multidiscipligary setti

PO10. Communication:Communicate effectivglfor all engineering processes & activities with the peer engineering
team, community and with society at large. Clarity of thoughts, being able to comprehend and formulate effective report:
design documentation, make effective presentations, anéugd/eeceive clear instructions.

PO11. Project management and financebemonstrate knowledge and understanding of the engineering and
management principles and apply these to oneds ownedwo
environments.

PO12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent a
life-long learning in the broadest context of technological change.

Program Specific Outcomes (PSOs)

At the end of the B Tech Mechatronics program, the student:

[PSO.1]. Apply the knowledge of basic sciences, analytical skills and modern computing tools to design, perform an
analyze experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digital electronics, controls, electric drives, instrumentation, |
systems, machine learning and artificial intelligence to design and automation of mechatronics systems.

[PSO.3].Use the principgs of solid mechanics, fluid mechanics, strength of materials, advanced functional materials
manufacturing processes to design, manufacture, and commissioning of mechatronics systems.

D. Assessment Plan:
Criteria Description Maximum Marks
Sessional Exam | 15
Internal Assessment Sessional Exam Il 15
(Summative) In class Quizzes and Assignments 30
Activity feedbacks (Accumulated an
Averaged)
End Term Exam End Term Exam 40
(Summative)
Total 100
Attendance (Formative) A minimum of 75% Attendance is required to be maintained by a student to
qualified for taking up the End Semester examination. The allowance of 25%
includes all types of leaves including medical leaves.




Make up Assignments Students who misses a class will have to report to the teacher about the abs

(Formative) makeup assignment on the topic taught on the day of absence will be given
has to be submitted within a week from the date of absence. No extensions \
given on this. The attendance for that particular day of absence will be markg
blank, so that the student is not accounted for absence. These assignments
limited to a maximum of 5 throughout the entire semester.

E. SYLLABUS

Values: Meaning of value education, Three Gunas and their relevance, Nature and kinds of value, Understanding Harmc
various Levels: Nature, in existendgthics and BusinessValues and attitudes for professional accountants, Legal
frameworks, regulations drstandards for business, Nature of ethics and its relevance:bsled and framework approaches
to ethics; Personal development and lifelong learning; Personal qualities; Ethical principles; Concepts of independence,
skepticism, accountability and sdcaiasponsibility;Ethical Conflict: Relationship between ethics, governance, the law and
social responsibility, Unethical behaviour, Ethical dilemmas and conflicts of int€@@sprate Governance:The role and key
objectives of organizattional governanoeelation to ethics and the law; development of organizattional governance
internationally; the role of directors in relation to corporate governance; the role of the board, Types of board amdctures
corporate governance issues, Policiesand ptoced s f or Obest practiced compani e:
corporate governance.

F. TEXT BOOKS

1. Business Ethics & Corporate Governance, Ghosh, B.N., Tata McGraw Hill.
2. Corporate Governance, Principles Policies & Practices, Fernando A.C., Pearson

G. REFERENCE BOOKS

Perspectives and Business Ethics, Hartman and Chatterjee, Tata McGraw Hill.

Professional Ethics, Subramanian, Oxford University Press.

H. Lecture Plan:
LEC TOPICS Mode of Delivery | Corresponding | Mode of Assessing the
NO CO Outcome
Class| Topic Lecture NA NA
1 Brief Introduction, Expectation Exchang¢ Lecture HS1301.1 In Class Quiz
and Meaning of Value
2 Where is the need for value education | Lecture HS1301.1 In Class Quiz
End Term
3 Types of values ,three gunasd Activity HS1301.1 Home Assignment
Understanding Harmony at various Leve Based
. End Term
Learning
4 Ethics and Business Lecture HS1301.1 In Class Quiz
End Term




5 Do businesses require ethics? Lecture HS1301.1 & Class Quiz
HS1301.3 _
Mid Term |
End Term
6 Value preposition Lecture HS1301.1 and | Class Quiz
HS1301.5 _
Mid Term 1
End term
7 Relationship between shareholders wit| Lecture HS1301.4 and | Home Assignment
customers, employees and community HS1301.5 _
Class Quiz
Mid Term 1
End Term
8 Legal frameworks, regulations and Lecture HS1301.3 Class Quiz
standards for business, _
Mid Term 1
End Term
9 Nature of ethics and its relevance; Ruleg Lecture HS1301.2 Class Quiz
based and framework approaches to etl| _
Mid Term |
End Term
10 Personal development and lifelong Lecture HS1301.3 Class Quiz
learning; Personal qualities
End Term
11 Ethical principles; Concepts of Lecture HS1301.1 Class Quiz
independence ,
Mid Term I
End Term
12 Skepticismaccountability and social Lecture HS1301.1 Class Quiz
responsibility;
End Term
13 Ethical Conflict: Relationship between | Lecture HS1301.1 Class Quiz
ethics, governance, )
Mid Term Il
End Term
14 Law and social responsibility Lecture HS1301.1 Class Quiz
Mid Term I
End Term
15 Unethical behaviour, Ethical dilemmas | Lecture HS1301.1 Class Quiz
and conflicts of interest
End Term
16 Objectives of CG and role of CG in Lecture HS1301.2 Class Quiz
respect of ethics and law
End Term
17 Development of organizattional Lecture HS1301.2 Class Quiz Mid
governance internationally Term Il End

Term




18 The role of directors inelation to Lecture HS1301.2 Class Quiz Mid
corporate governance; the role of the Term Il End
board, Types of board structures Term
19 Corporate governance issues Case Study HS1301.2 Class Quiz Mid
Term | End
Term

20 CG polices CaseStudy HS1301.2 Class Quiz Mid
Term | End
Term

21 CG principles Lecture HS1301.2 Class Quiz
Mid Term | End
Term

22 CG best practices Case Study HS1301.2 Class Quiz Mid
Term | End
Term

23 Presentations Student s Class Quiz

presentation

End Term

24 Presentations Student s Class Quiz

presentation

End Term




Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGRAM OUTCOMES

CO STATEMENT
PO1 |[PO|PO|PO|PO|PO|PO|PO|PO|PO |PO
2 3 4 5 6 7 8 9 10 11
HS1101.1 Identify the nature and theoretical 1 2
underpinnings of business ethics.
HS 1101.2 Explain the nature of corporate 1 2
governance.
HS 1101.3 Express the arguments stemming frg 2
a range of perspectives on the
purposes and responsibilities of
businesses and professionals.
HS 1101.4 Assess the relationship between 1 2
ethics, corporate citizenship,
governance and professional adviso
HS 1101.5 Analyze ethical issues and formulate 1 2
recommendations for their
management.
1-Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation
J. Course Outcome Attainment Level Matrix:
ATTAINMENT OF PROGRAM ATTAINMENT OF
CcO STATEMENT OUTCOMES PROGRAM SPECIFIC
THRESHOLD VALUE: OUTCOMES
40%
PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO| PSO| PSO| PSO
1 /2 (3 |4 |5 |6 (7 (8 |9 |10(11|12|1 |2 |3 |4
HS1101.1 Identify the nature | 1 3|3 1
and theoretical
underpinnings of
business ethics.
HS 1101.2 Understand the 3 113 111 1 1
nature of corporate
governance.
HS 1101.3 Understand the 1 211|113 )|3]3 1)1
arguments
stemming from a
range of
perspectives on the
purposes and
responsibilities of
businesses and
professionals.




HS 1101.4 Assess the 1 1 2 2 1 1
relationship
between ethics,
corporate
citizenship,
governance and
professional
advisors.

HS 1101.5 Analyze ethical 1 1 3|3 1 1 1
issues and formula
recommendations
for their
management.

0-No Attainment; 1- Low Attainment; 2- Moderate Attainment; 3- Substantial Attainment
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D P Y Engineering Mathematics IMA 1313 3 Credits

¢ ;S‘/)/R ED \"\, \
Session: Julyl-/Nov 17 | Faculty: Dr. Laxmi Poonia

A. Introduction: This course is offered by Dept. of Mathematics as core subject, targeting students who w
pursue research& development in industries or higher studies in fielthofeering Mathematics. Offers in deptt
knowledge Laplace and fourier transform, Numerical analysis, Fourier series and vector calculus. Stude
expected to have background knowledge on integration and differentiation for a better learning.

B. Course Qutcomes:At the end of the course, students will be able to

[1313.1] Analysis the problems of engineering by using Numerical analysis.
[1313.2] Solve the differential equations by using Laplace and Fourier transform.
[1313.3] Study the Flux and motion ddiid in the vector field.

[1313.4] Analysis and study the properties of periodic functions by Fourier series.

C. PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

Engineering knowledge Apply the knowledge of mathematics, science, engineefimglamentals and an

engineering specialization to the solution of complex engineering problems

Problem analysis Identify, formulate research literature, and analyze complex engineering problems reac

substantiated conclusions using first pifies of mathematics, natural sciences, and engineering sciences
Design/development of solutions Design solutions for complex engineering problems dedign system

components or procesdbat meet the specified needs with appropriate consideratidrefpublic health and safety,

and the cultural, societal, and environmental considerations
Conduct investigations of complex problemsUse researchased knowledge and research methods includi

design of experiments, analysis and interpretation of, dath synthesis of the information to provide valic

conclusions

Modern tool usage Create, select, and apply appropriate techniques, resourcesodedn engineering and IT

toolsincluding prediction and modeling to complex engineering activities with arrstadding of the limitations
The engineer and societyApply reasoning informed by tle@ntextual knowledge to assess societal, health, saft

legal, and cultural issuesd the consequent responsibilities relevant to the professional engineering practice

Environment and sustainability: Understand thémpact of the professional engineering solutions in societal &

environmental contextgand demonstrate the knowledge of, and need for sustainable development

Ethics: Apply ethical principles and commit professional ethicand responsibilities and norms of the engineerir
practices

Individual and team work: Function effectively as an individual, and amember or leader in diverse tegraad

in multidisciplinary settings

Communication: Communicate effeciely on complex engineering activities with the engineering community &

with society at large, such as, being able to comprehend and write effective reports and design documentatic

effective presentations, and give and receive clear instructions



Project management and financeDemonstrate knowledge and understanding of the engineering and manage
principles and apply these to oneds own wor k, a
multidisciplinary environments

Life-long leaning: Recognize the need for, and have the preparation and ability to engage in indepeniifent a

long learningn the broadest context of technological change

[PSO.1].Apply the knowledge of basic sciences, analytical skills and modern computingptdelsign, perform and
analyse experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digital electronics, controls, electric drives, instrumentation, powe
systems, machine learigirand artificial intelligence to design and automation of mechatronics systems.

[PSO.3].Use the principles of solid mechanics, fluid mechanics, strength of materials, advanced functional materials anc
manufacturing processes to design, manufacture,@nchissioning of mechatronics systems.

D. Assessment Plan:

Criteria Description Maximum Marks
Sessional Exam | (Close Book) 15
Internal Assessment Sessional Exam Il (Close Book) 15
(Summative) In class Quizzes and Assignments 30
Activity feedbacks (Accumulated ang
Averaged)
End Term Exam End Term Exam (Close Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student
(Formative) gualified for taking up the End Semester examination. The allowance of
includes all types of leaves including medical leaves.
Make up Assignments Students who mses a class will have to report to the teacher about the abse
(Formative) makeup assignment on the topic taught on the day of absence will be given
has to be submitted within a week from the date of absence. No extensions
given on this. The attendee for that particular day of absence will be marked bl
so that the student is not accounted for absence. These assignments are lin]
maximum of 5 throughout the entire semester.
Homework/ Home Assignment/ | There are situations where a student may have to work in home, especially b
Activity Assignment flipped classroom. Although these works are not graded with marks. Howe
(Formative) student is expected to participate and perform these assignments with full ze
the activity/flipped classroom participation by a student will be assessed and
will be awarded.

E. SYLLABUS

Vector Calculus. gradient, divergence and curl, vector integrals, related theoleaptace Transforms. Transforms of
elementary functionsnverse transforms, convolution theorem. Application of Laplace in solutions of differential equations

constant coefficients.
Fourier series;Four i er series, Dirichl et 6s, even and odd f.unct

Fourier Transforms: Fourier integrals, Complex Fourier transform, Fourier sine and cosine transforms, solution of he:

wave equations.

Finite Differences and Interpolation: Fi ni t e di fference operator s, N e w tula,n

Lagrangeds and Stirling interpolation formul a. Numer i

Text Books:



BN

1. B. S. Grewal, fAHigher Engineering Mat hematicso, Kt

2. Sri manta Pal , Subhdh C. Bhuni aversify Bresg POl er i ng Mat he

3. H. K. Das, AAdvanced Engineering Mathematicso S. (
References:

1. Erwin Kreyszig, AAdvanced Engineering Mathemati cs?o

2. B. V. Ramana, Higher Engineering Mathematics, Tata McGraw Hill Education Plivaited, New Delhi 2007.

F. Lecture Plan:

Description of the Topics Required Lectures Cumulated Lectures
Laplace Transform:

Definition of LT. LT of elementary functiong 1 1
Sectionally Continuous and Exponential org

Existence theorem

Properties of LT: linearity, First shifting, seco| 3 4
shifting, change of scale, Multiplication by

division by t, Derivative property, Integr

Prop.,Initial Value Problem, Final Valy

Problem (Without Proof)

Inverse transforms, convolution theorem. 2 6
Application of Laplace in solutions (1 7
differential equations with constant coefficien

Finite Differences and Interpolation

Finite difference operators 1 8
Newt o Gr@gory forward and backwor 2 10
interpolation formula,

Stirling interpolati]2 12
Numerical Differentiation (For Forwarq 2 14
Backward, Stirling)

Numerical Integration( Quadrature formu| 3 17
Trapezoi dal rul e, Si

3/8 rule, Weddle rule

Vector Calculus:

gradient, divergence and curl 3 20
vector integrals 3 23
Greens, Stokes and Gauss Divergence theor| 4 27
Fourier series:

Fourier series, Dirichlet Condition 2 29
even and odd functions half range series 1 30
change of interval 2 32
Harmonic analysis 2 34
Fourier Transforms:

Fourier integrals 1 35
Complex Fourier transform, Fourier sine g 2 37
cosine transforms,




Properties of Fourier Transform

2

39

solution of heat and wave equations 3

42

END SEMESTEREXAMINATION




G. Course Atrticulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGRAM OUTCOMES CORRELATION WITH
CO STATEMENT PROGRAM SPECIFIC
OUTCOMES

PO | PO | PO | PO | PO | PO | PO | PO | PO | PO PO |PO |PSO1|PSO2|PSO3
1 2 3 4 5 6 7 8 9 10 11 12

MA1313.1 Analysis the problems of engineering by us| 2 2 1
Numerical analysis.

MA 1313.2 | Solve the differential equations by usi| 2 1 2
Laplace and Fourier transform.

MA 1313.3 | Study the Flux anchotion of fluid in the vectol 2 1 1
field.
MA 1313.4 | Analysis and study the properties of perio| 2 1

functions by Fourier series.

2- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation



. MANIPAL UNIVERSITY JAIPUR
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“‘gﬁx&&ti Department of Mechatronics Engineering
Course Hanebut

Strength of Materials | MC1306 | 4 Credits | 400 4

Session: July 17 Dec 17| Faculty: Hemant Kumar | Class: Departmental Core (Ill sem)

A. INTRODUCTION: This course is offered by Dept. of Mechatronics Engineering as departmental core. Strength o
Materials is a fundamental subject needed primarily for the students oMeahsciences. As the engineering design
of different components, structures etc. used in practice are done using different kinds of materials, it is essential
understand the basic behaviour of such materials. The objective of the present conmagésthe students acquainted
with the concept of load resultant, consequences and how different kinds of loadings can be withstood by differe
kinds of members with some specific materials.

B. COURSE OUTCOMES: At the end of the course, students will be able to
[MC1306.1] Predict the changes in the mechanical behaviour of materials due to the forces applied on physical model:
[MC1306.2] Interpret and quantitatively determine standard mechanical properties frorrsstagssliagram.

[MC1306.3] Recognize the fundamental concepts of mechanics of deformable solids; including static equilibrium,
geometry of deformation, and material cotugive behaviour.

[MC1306.4 Create interest to explore the analysis and design of engineering structure considering factors of deflectiot
buckling, and combined loading and failure theories.

[MC1306.5] To build the necessary theoretical backgrounduiher structural analysis and design courses.

C. PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.1].Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamemtdian
engineering specialization to the solution ofngdex engineering problems

[PO.2].Problem analysis Identify, formulate research literature, and analyze complex engineering problems reaching

substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences

[PO.3].Design/development of solutiondDesign solutions for complex engineering problemsdasign system
components or processibsit meet the specified needs with appropriate consideration for the public health and safety,

and the cultural, societal, aedvironmental considerations

[PO.4].Conduct investigations of complex problemdJse researchased knowledge and research methods including
design of experiments, analysis and interpretation of dathsynthesis of the information to provide valid ¢esions

[PO.5]. Modern tool usage Create, select, and apply appropriate techniques, resourcespdath engineering and

toolsincluding prediction and modeling to complex engineering activities with an understanding of the limitations
[PO.6].The engneer and society Apply reasoning informed by tlmntextual knowledge to assess societal, health,

safety, legal, and cultural issussd the consequent responsibilities relevant to the professional engineering practice




[PO.7]. Environment and sustainability : Understand thampact of the professional engineering solutions in societal

and environmental contextand demonstrate the knowledge of, and need for sustainable development

[PO.8]. Ethics: Apply ethical principles and commit pyofessional ethicand responsibilities and norms of the

engineering practices

[PO.9]. Individual and team work: Function effectively as an individual, and as@mber or leader in diverse teams

and in multidisciplinary settings

[PO.10].Communicationt Communicate effectivelpn complex engineering activities with the engineering community

and with society at large, such as, being able to comprehend and write effective reports and design documentation, m;
effective presentations, and give and recelgaranstructions

[PO.11] Project management and financeDemonstrate knowledge and understanding of the engineering and
management principles and apply these to oneds own w
multidisciplinaryenvironments

[PO.12]. Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent an

life-long learningn the broadest context of technological change

[PSO.1].Apply the knowledge of basic sciences, analytical skills and modern computing tools to design, perform
and analyse experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digitat&bnics, controls, electric drives, instrumentation,
power systems, machine learning and artificial intelligence to design and automation of mechatronics systems.

[PSO.3].Use the principles of solid mechanics, fluid mechanics, strength of matedizdsicaed functional materials
and manufacturing processes to design, manufacture, and commissioning of mechatronics systems.



D. Assessment Rubrics:

Criteria Description Maximum Marks
Sessional Exam | (Closed Book) 15
Internal Assessment Sessional Exam Il (Closed Book) 15
(Summative) In class Quizzes and Assignments 30
Activity feedbacks (Accumulated an
Averaged)
End Term Exam (Summative) End Term Exam (Close Book) 40
Total 100
Attendance (Formative) A minimum of 75% Attendance is required to be maintained by a studen

qualified for taking up the End Semester examination. The allowance of
includes all types of leaves including medical leaves.

Make up Assignments (Formative| Students who misses a class will have to report to the teacher about the
absence. A makeup assignment on the topic taught on the day of absen
be given which has to be submitted within a week from the date of abse
No extensions will be given on this. The attendance for that particular dg
absence will be marked blank, so that the student is not accounted for &
These assignments are limited to a maximum of 5 throughout the entire
semester.

Homework/ Home Assignment/ | There are situations where a student may have to work in home. Althou
Activity Assignment (Formative) | these works are not graded with marks. However, a student is expected
participate and perform these assignments willz&al since the activity
classroom participation by a student will be assessed and marks will be
awarded.

E. SYLLABUS:

Stress, Strain and Deformation of Solids: Rigid and Deformable bodies, Strength, Stiffness and Stability, Stresses;
Tensile, Compre$ge and Shear, Deformation of simple and compound bars under axial load, Thermal stress, Elastic
constants, Strain energy and unit strain energy, Strain energy in uniaxial loads; Bealmand Stresses: Types of

beams: Supports and Loads, Shear forceBamdliing Moment in beams, Cantilever, Simply supported and Overhanging
beams, Stresses in beams, Theory of simple bending, Stress variation along the length and in the beam section , Effe
shape of beam section on stress induced , Shear stressann 8baar flow, Torsion: Analysis of torsion of circular

bars, Shear stress distribution, Bars of Solid and hollow circular section, Stepped shaft, Twist and torsion stiffness, Fix
and simply supported shafts, Beam deflection: Elastic curve of Neuisadfakhe beam under normal loads, Evaluation

of beam deflection and slope, Columns, End condition, Equivalent length of a column, Euler equation, Slenderness rat
Rankine formula for columns, Analysis of stresses in two dimensions: Biaxial stateseéstréhick & Thin cylindrical

shells and spherical shells, Deformation in thick & thin cylindrical and spherical shells, Biaxial stresses at a point,
Stresses on inclined plane, Principal pl anearstreasnd st r

Text Books:

1. E. P. Popov, Engineering Mechanics of Solids, Pretiak of India, New Delhi, 2nd edition, 1998
2.F. P. Beer and R. Johnston, Mechanics of Materials, Mc&ti#iBook Co, 7th edition, 2014.



References:

1.W. A. Nas h, Theory and probl ems i n St r e-HiljBobk Co,f4th Ma t
Edition, New York 2010.

2.S. M. A. Kazimi,Solid Mechanics, Tata McGratill, New Delhi, 1st edition, 2001.

3. G. H. Ryder, Strength of Materials, Macmillan India Ltd., 3rd Edition, 2002.

4. Ray Hulse, Keith Sherwin & Jack Cain, Solid Mechanics, Palgrave ANE Books, 2004.

5.D. K. Singh, Mechanics of Sdk, Pearson Education, 1st edition, 2002.

6. S. Timoshenko, Elements of Strength of Materials, Tata Mc&téiwNew Delhi, 5th edition, 2011.



F. Lecture Plan:

Lec. No | Topics Session Objective Mode of Corresponding | Mode of Assessing
Delivery | CO the Outcome
1 Introduction and Course Hasmlit briefing To acquaint and clear teachers expectations and | Lecture NA NA
understand student expectations

2 Introduction , strength of material, Introduction to To understand the importance of Lecture COo.1 In Class Quiz ( Not
StressStrain diagrams for Ductile and Brittle material StressStrain diagrams for materials Accounted)

3,4 Strain Energy, Resilience, Toughness, Hardness, | Few definitions for understand the nature of the | Lecture Co.1 In Class Quiz
Creep & Temperature, contact stresses, Material material properties
Specification

5,6 Deformation of simple and compound bars under ax| Physical meaning of the terms and its usage Lecture CO.1 Home Assignment
load

7-10 Thermal Stress and strain calculation for composite | To practice numerical on Thermal Lecture, CO.1 & CO.2 | In Class Quiz
beam, Numerical practices on thermal stsisain Stresses

11 Elastic constants, Strain energy and unit strain ener( Study of Strain Energy and Elastic Constant Lecture, CO0.2 Home Assignment

12-14 Loads and Stresses: Types of beams, supports and| Study and practice to check the stresses in systen Lecture CO.2 Class Quiz
Shear force diagram(SFD) and Bending Moment
diagram(BMD), Numerical Practice

15 Cantilever Beam and related Numerical Problems | To practice the numerical Lecture CO.3 Class Quiz

16-17 | Simply Supported Beam and related Numerical To make understand the SFD and Design CO0.3 Class Quiz
Problems BMD Data Book

1819 Overhanging Beam and related Numerical Problemg Acquaint students about the application of formulaj Lecture CO.3 Class Quiz, Case

Study

20 Theory of Simple bending Stress, Stress variation al| Acquaint students about the application of formulal Flipped CO0.3 Class Quiz
the length and in the beam section Classroom

21 Effect of shape of beam section on stress induced, § Acquaint students about the application of formula] Flipped COo4 Class Quiz
stresses in beams, Shear flow Classroom




22-23 Torsion of circular bars, Shear stress distribution Make students to use formula to solve numerical | Lecture CO4 Class Quiz

24-25 Bars of solid and hollow circular section, Stepped sh Make students to use formula to solve numerical | Lecture CO4 Class Quiz
Numerical Practices

26 Twist and torsion stiffness, Fixed and simply suppor|{ Make students to use formula to solve numerical | Lecture CO4 Home Assignment
beams,

27 Numerical Practices Make students to use formula to solve numerical | Lecture CO4 Class Quiz

28-29 Elastic curve of neutral axis of the beam under norm Acquaint students about the application of formula] Lecture Cco4 Class Quiz
loads

3031 Beam defl ection and it s|Acquaintstudents aboutthe application of formula Lecture CO4 Class Quiz

32-33 Numerical Practices on various types of beams Make students to use formula to solve numerical | Lecture Cco4 Class Quiz

34-36 Columns , End conditions, Equivalent length of a Make students to use formula to solve numerical | Lecture Cco4 Class Quiz
column, Formula Derivation

37-38 Numerical Practices Make students to use formula to solve numerical | Lecture CO4 Class Quiz

3940 Euler equation, Slenderness ratio and numerical Acquaint students about the application of basic | Lecture CO.5 Class Quiz
practices formulas

41-42 Introduction to analysis of stresses in two dimension Application of formulas Lecture CO.5 Class Quiz

4344 Biaxial state of stresses, Numerical practices Make students to use formula to solve numerical | Lecture CO.5 Class Quiz

45 Thick and thin cylindrical shells Make students to use formula to solve numerical | Lecture CO.5 Class Quiz

46 Deformations, Biaxial stresses at a point Make students to use formula to solve numerical | Lecture CO.5 Class Quiz

47-48 Stresses on inclined plane, Principal planes and stre Application of formulas Lecture CO.5 Class Quiz

4951 Mohrdéds circle for bi axi |Makestudentsto use formulato solve numerical | Lecture CO.5 Class Quiz




Course Atrticulation Matrix: (Mapping of COs with POs)

CORRELTION WITH PROGRAM

CORRELATION WITH

CO | STATEMENT OUTCOMES PROGRAM SPECIFIC
OUTCOMES
PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO 1 PSO | PSO
1 (2 |3 (4 |5 |6 |7 |8 |9 |10]11 |12 2 |3
MC Course OQutcome | 3 |2 3 2 3
13061| statement
MC Course Outcome |2 |1 2 |3 2 3
13062| statement
MC Course Outcome | 3 3 (3 |2 2 2
13063| statement
MC Course Outcome |3 |2 |2 2 2 2
13064| statement
MC Course Outcome | 3 1 3 2 1
13065| statement

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation



MANIPAL UNIVERSITY JAIPUR
% School of Automobile Mechanical and Mechatronics Engineering

\ of Department of Mechatronics Engineering
O Course Hanabut

Electronic Measurement and Instrumentation | MC1307 | 4 Credits | 400 4

Session: July 1¥ Nov 17| Faculty:Kumar Gaurav/ O P Gujela | Class: Core Subject

A. INTRODUCTION: This course is electronics basedurse dealing with measurements and instrumentat
designed for students in Physics Electronics, Electrical and Electronics Engineering and allied disciplines. It is i
course based on the use of electrical and electronics instruments for measuréhe course deals with topics suc
as Principle of measurements, Errors, Accuracy, Units of measurements and electrical standards, , introducti
design of electronic equipmentés for tenegdketcat ur e,

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

CO0.1 [MC1307.1]Measure various electrical parameters with accuracy, precision, resolution and understand th
associated in the measuring devices.

CO.2 [MC1307.2] Explain the use of various electrical/electronic instruments, their construction, principle
operdion, standards and Applications

C0.3 [MC1307.3]Analyse different techniques for measurement of inductance, capacitance and resistance em
AC/DC bridges.

CO.4 [MC1307.4 Select appropriate passive or active transducers for measurement of physicahphon like
temperature, pressure and understand their operation & Construction.

CO.5 [MC1307.5]Methods & Techniques for flow, liquid level, displacement measurement and develop skill fo
of these techniques in Industry/Laboratory applications.

C. PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.1].Engineering knowledge Apply the knowledge of mathematics, science, engineering fundameamalsan

engineering specialization to the solution of complex engineering problems

[PO.2].Problem analysis Identify, formulate research literature, and analyze complex engineering problems reac

substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences
[PO.3].Design/development of solutionsDesign solutiongor complex engineering problems addsign system

components or processimt meet the specified needs with appropriate consideration for the public health and ¢

and the cultural, societal, and environmental considerations
[PO.4].Conduct investigdions of complex problemsUse researchased knowledge and research methods includi

design of experiments, analysis and interpretation of dathsynthesis of the information to provide valid conclusio

[PO.5]. Modern tool usage Create, select, arapply appropriate techniques, resources,randern engineering and

IT toolsincluding prediction and modeling to complex engineering activities with an understanding of the limita

[PO.6].The engineer and societyApply reasoning informed by thmniextual knowledge to assess societal, heal

safety, legal, and cultural issussd the consequent responsibilities relevant to the professional engineering prac




[PO.7]. Environment and sustainability: Understand thanpact of the professional enginagy solutions in societal

and environmental contextsnd demonstrate the knowledge of, and need for sustainable development

[PO.8]. Ethics. Apply ethical principles and commit arofessional ethicand responsibilities and norms of the

engineering praates

[PO.9]. Individual and team work: Function effectively as an individual, and as@mber or leader in diverse teams

and in multidisciplinary settings
[PO.10].Communication Communicate effectivelyon complex engineering activities with the engineerir

community and with society at large, such as, being able to comprehend and write effective reports and
documentation, make effective presentations, and give and receive clear instructions

[PO.11] Project management and financeDemonstrate knowledgand understanding of the engineering at
management principles and apply these to oneds ov
in multidisciplinary environments

[PO.12]. Life-long learning: Recognize the need for, and have pheparation and ability to engage in independe

andlife-long learningn the broadest context of technological change

[PSO.1].Apply the knowledge of basic sciences, analytical skills and modern computing tools to design, perfor
and analyse experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digitatteteics, controls, electric drives, instrumentation,
power systems, machine learning and artificial intelligence to design and automation of mechatronics systems

[PSO.3].Use the principles of solid mechanics, fluid mechanics, strength of materiadscadvunctional materials
and manufacturing processes to design, manufacture, and commissioning of mechatronics systems.

Class Schedule:
3 hours a week, 60 minutes a lecture, 45 lectures a semester.
Contribution of Courses to Meeting Professional Components:
A Basic math and science A Engineering topi

Text Books:
1. A.K. Sawhney, Electrical &lectronic Measurements and Instrumentation, Dhanpat Rai & Co, New Délhi,
Edition, 2011.
2. E. O. Doeblin, Measurement Systems: Application and Design, McGraw Hill, New Y®bEdion, 2012.

References:
1. D. Patranabis, Principles of Industrial tnsnentation, Tata McGraw Hill, New Delhi®&Edition, 2010.
2. A. K. Sawhney, A course in Mechanical Measurement and Instrumentation, Dhanpat Rai and Co, New
12" edition, 2002.
3. Bela G. Liptak, Process Measurement and Analysis, Chilton Book Corripangsylvania, 3Edition, 2012



Assessment Rubrics:

Criteria Description Maximum Marks
Sessional Exam | (Closed Book) 15
Internal Assessment Sessional Exam Il (Closed Book 15
(Summative) Tutorial 5
Assignment 15
Quiz 10
End TermExam End Term Exam (Closed Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a stud
(Formative) be qualified for taking up the End Semester examination. The allowar

25% includes all types of leaves including medical leaves.

Make up Assignments
(Formative)

Students who mges a class will have to report to the teacher abou
absence. A makeup assignment on the topic taught on the day of abse
be given which has to be submitted within a week from the date of ab
No extensions will be given on this. The attamoafor that particular day (¢
absence will be marked blank, so that the student is not account
absence. These assignments are limited to a maximum of 5 through
entire semester.

Homework/ Home Assignment/
Activity Assignment
(Formative)

There are situations where a student may have to work in home. Alth
these works are not graded with marks. However, a student is expe
participate and perform these assignments with full zeal since the a
classroom participation by a studentllwie assessed and marks will
awarded.




SYLLABUS:

Basic concepts of measurements: System configuration, calibraiomors in measurements, measuring instruments: Permanent magnet moving coil, Moving
Electrodynamometer type and Rectifier type instruments, Applicatidesisurement of Resistanteductance & Capacitance: A.C. Bridges. Temperature Measurem
Temperature and heat, Definitions, temperature scales, bimetallic thermometerfuftlexhd glass stem thermometers, Resistance Temperature Detector (F
principle and types, measuringcuits, Linear and Quadratic approximation Thermistors, Thermocouples, optical pyrometers, Pressure Measurement: |Vialastiete
types, Bell gauges, Electrical types, Differential Pressure transmitters, Dead weight Pressure gauges, Low Pressutrerilddslu_eod gauge, Knudsen gauge, Pira
gauge, Thermal conductivity gauges, lonization gauge. Flow measurement: Classification of flow meters, orifice metenslovientater, variable area flow meters
Laser Doppler Anemometer (LDA), ultrasoniowWl meters, Doppler flow meters;abne flowmeters, purge flow regulators, Measurement of mass flow rate: Radia
angular momentum, Displacement measurement (LDR, Photodiode, LVDT), Vibration measurement, Level Measurement, AngylMeéasio@ment

Lecture Plan:

Lec. No Topics Session Objective Mode of Delivery | Corresponding | Mode of Assessing the Outcome
CO
1 Introduction and Course Hasalit briefing To acquaint and clear teach¢ Lecture NA NA
expectations and understa
student expectations
2 Introduction to Measurement and To understand the importance | Lecture CO.1 & CO.2 | In Class Quiz ( Not Accounted)
Instrumentation ,Significance of measurement End Term
Measurement Mid term 1
3,4 Methods of Measurement Few definitions formeasuremen Lecture C0.1 & CO.2 | In Class Quiz
analysis End Term
Mid term 1
5,6 Characteristics of Instruments and Physical meaning of the terms a Lecture CO.1 & CO.2 | Home Assignment
Measurement Systems its usage End Term
Mid term 1
7.-10 Continued, Applications of Measurement | Acquaint students on th Lecture, Flippeg CO.1 & CO.2 | In Class Quiz
System, Calibration Errors in applications Classroom End Term
measurements Mid term 1
11 Tutorial To practice numerical on errors | Quiz C0O.1 &CO0O.2 | Home Assignment
Class Quiz
12-14 Permanent magnet moving coil: Study of electrical instruments | Lecture CO.3 Class Quiz
Introduction, Working, Numerical End Term
Mid term 1
15,16 Moving Iron Instruments: Introduction, Study ofelectrical instruments | Lecture CO0.3 Class Quiz
Working, Numerical End Term
Mid term 1
17 Electrodynamometer type Instruments | Study of electrical instruments | Lecture CO0.3 Class Quiz
End Term




Mid term 1

1819 Rectifier type of instruments Study of electricalinstruments Software CO.3 Class Quiz
Learning End Term
Mid term 1
20 Difference amplifier, instrumentatio Study of amplifiers ad differer] Flipped C0.2 & CO.3 | Class Quiz
amplifier and bridge amplifier types Classroom End Term
Mid term 1
21 Introduction to Bridges Study of Measurement of Flipped COo4 Class Quiz
resistance, inductance and Classroom End Term
capacitance using bridges Mid Term 2
22-24 Kel vinds Doubl e br i|Study of Measurement of Lecture Co4 Class Quiz
Numerical resistance, inductance and End Term
capacitance using bridges Mid Term 2
25 Loss of charge method, Murray Loop Tes{ Study of Measurement of Lecture Co4 Class Quiz
resistance, inductance and End Term
capacitance using bridges Mid Term 2
26 Introduction to AC Bridges Study of Measurement of Lecture Co4 Class Quiz
resistance, inductance and End Term
capacitance using bridges Mid Term 2
27-30 Anderson Bridge, D&a ut y 6 s Br i ¢ Study ofMeasurement of Lecture CO.4 Class Quiz
Phasor Diagrams resistance, inductance and End Term
capacitance using bridges Mid Term 2
31-32 Schering Bridge ,Ds aut y 6 s Br i ¢ Study of Measurement of Lecture CO.4 Home Assignment
diagram , Numericals resistance, inductance and End Term
capacitance using lges Mid Term 2
3335 Temperature Measurement:Temperature | Study of a transducer used f Lecture CO.5 Class Quiz
and heat, Definitions, Temperature scales measuring temperature End Term
Mid Term 2
36 Bimetallic thermometers Study of a transducer used for | Lecture CO.5 Class Quiz
measuring temperature End Term
Mid Term 2
37 Filled-bulb and glass stem thermometers | Study of a transducer used for | NA, Flipped| CO.5 NA
measuring temperature Classroom EndTerm
Mid Term 2
38 Resistance Temperature Detector (RTD),| Study of a transducer used for | Practical CO.3&CO.5| End Term
principle and types Measuring circuits measuring temperature Mid Term 2
3941 Introduction to Thermistors, Linear and | Study of a transducer used for | Lecture CO.5 End Term
Quadratic approximation Thermistors, measuring temperature Mid Term 2

Numericals




42 Thermocouples, Types, Properties Study of atransducer used for | Practical CO.3 & CO.5| End Term
Applications measuring temperature Mid Term 2

43 Pressure MeasurementManometers Study of a transducer used for | Lecture CO.5 End Term

measuring pressure

44 U type Manometers, Well type Manomete| Study of a transducer used for | Lecture CO.3&CO.5| End Term
bell gauges measuring pressure

45 Tutorial To evaluate the students Quiz CO.5 End Term

46-48 Electrical types, Differential Pressure Study of a transducer used for | Lecture CO.3&CO.5| End Term
transmitters, Dead weight Pressure measuring pressure
gauges, Low Pressure Measurement:
Mc Leod gauge, Knudsen gauge,
Pirani gauge

49 Thermal conductivity gauges, lonization | Study of a transducer used for | Seminar CO.3&CO.5| End Term
gauges measuring pressure

5051 Flow Measurement:Classification of Flow | Different types of transducer us( Lecture CO.3&CO.5| End Term
meter, Laser Doppler Anemometer, for measuring flow measuremen
Ultrasonic Flow meter

52 Measurement of Mass Flow rate: Different types of transducer us{ Lecture CO.3 & CO.5| End Term
Displacement (LVDT) for measuring flow measuremen

5355 Angular Velocity Measurement, Angular | Different types of transducer us{ Lecture CO.5 End Term
Momentum Measurement for meauring angular velocity

momentum
56 Revision NA Quiz CO.1:-CO.5 End Term




Course Articulation Matrix: (Mapping of COs with POs)

(610)

STATEMENT

CORRELTION WITH PROGRAM OUTCOMES

CORRELATION WITH
PROGRAM SPECIFIC
OUTCOMES

PO
10

PO
11

PO
12

PSO 1| PSO 2| PSO

3

MC

1307.1

Measure various
electrical

parameters with
accuracy, precisiorn
resolution ang
understand the
errors associated |
the measuring

devices.

3

MC

1307.2

Explain the use of
various
electrical/electronic
instruments, their
construction,
principles of
operation, standard
and Applications

MC

1307.3

Analyse different
techniques fo
measurement (o
inductance,
capacitance
resistance
employing AC/DC
bridges.

an

MC

1307.4

Select appropriate
passive or active
transducers for
measurement of
physical
phenomenon like
temperature,
pressure and
understand their
operation &
Construction

MC

1307.5

Methods &
Techniques for
flow, liquid level,
displacement
measurement and
develop skill for
use of these
techniques in
Industry/Laboratory

applications

1-

1-

Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation




MANIPAL UNIVERSITY JAIPUR

é, Q \\,} School of Automobile Mechanical and Mechatronics Engineering
% § Department ofMechatronic€EEngineering
E%& ﬁg: Course Handout
/““/’/ﬁ W Analog System Design | MC13p8 Credits | 31 0 4
Session: July 1¥Nov 117 | Faculty: Anil Sharma | Class: Department Core
A. Introduction: This course is offered by Dept. of MechatroniasgiBeering as third semester subject, targetir

students who wish to pursue research & development in industries or higher studies in field of Mecha
Engineering, including electronics system design and VLSI. This course will cover the basic tlildisgof linear
systems, such as inverting and fiowerting amplifiers, comparators, and filters.

Course OutcomesAt the end of the course, students will be able to
[MC1308.1] Elucidate and design the linear and #ioear applicationsofanepmp and speci al a
[MC1308.2] Apply the working principle of data converters and filters in practical applications.
[MC1308.3] Analyse the function of application specifiés such as Voltage regulators, PLL and its application.

[MC1308.4] Assess the DC and AC characteristics of operational amplifiers and its effect on output and
compensation techniques.

[MC1308.5] Design waveform generation and PWM circuits usingisp@pplication IC 555 and general purpose oj
amp for specific applications to enhance employability skills.

B. PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.13]. Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamesmtalan

engineering specialization to the solution of complex engineering problems
[PO.14]. Problem analysis Identify, formulate research literature, and analyze complex engineering problems reac

substantiated conclusions using first principlemathematics, natural sciences, and engineering sciences
[PO.15]. Design/development of solutionsDesign solutions for complex engineering problems design system
components or procesdbat meet the specified needs with appropriate consideration for the lpeddtic and safety,

and the cultural, societal, and environmental considerations
[PO.16]. Conduct investigations of complex problemsUse researcbased knowledge and research methods includi
design of experiments, analysis and interpretation of, datd synthas of the information to provide valid

conclusions
[PO.17]. Modern tool usage Create, select, and apply appropriate techniques, resourcesodarch engineering and IT

toolsincluding prediction and modeling to complex engineering activities with an understafdimglimitations

[PO.18]. The engineer and societyApply reasoning informed by theontextual knowledge to assess societal, heal

safety, legal, and cultural issussd the consequent responsibilities relevant to the professional engineering pr:

[PO.19]. Environment and sustainability. Understand th@npact of the professional engineering solutions in socie

and environmental contextand demonstrate the knowledge of, and need for sustainable development

[PO.20]. Ethics: Apply ethical principles and commit tprofessional ethicsand responsibilities and norms of the

engineering practices
[PO.21]. Individual and team work: Function effectively as an individual, and asiember or leader in diverse tegms

and in multidisciplinary sttings



[PO.22].
and with society at large, such as, being able to comprehend and write effective reports and design docum

Communication: Communicate effectivelpn complex engineering activities with the engineering commun

make effective presentatiorand give and receive clear instructions

[PO.23]. Project management and finance:Demonstrate knowledge and understanding of the engineering

management principles and apply these to onebds

and in mulidisciplinary environments
[PO.24].
life-long learningn the broadest context of technological change

[PSO.1]. Apply the knowledge of basic sciences, lgheal skills and modern computing tools to design, perfor
and analyse experiments to meet desired goals within the given constraints.

Life-long learning: Recognize the need for, and have the preparation and ability to engage in independe

[PSO.2]. Apply concepts of circuit analysis, analog and digital electronics, controls, electric dr
instrumentationpower systems, machine learning and artificial intelligence to design and automati
mechatronics systems.

[PSO.3]. Use the principles of solid mechanics, fluid mechanics, strength of materials, advanced func
materials and manufacturing procesde design, manufacture, and commissioning of mechatror
systems.

C. Assessment Plan:

Criteria Description Maximum Marks
Sessional Exam | (Closed Book) 15
Internal Assessment Sessional Exam Il (Closed Book) 15
(Summative) In class Quizzes andissignments , 30
Activity feedbacks (Accumulated ang
Averaged)
End Term Exam End Term Exam (Closed Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student
(Formative) gualified for taking up the End Semester examination. The allowance of

includes all types of leaves including medical leaves.

Make up Assignments
(Formative)

Students who mges a class will have to report to the teacher about the abse
makeup assignment on the topic taught on the day of absence will be given
has to be submitted within a week from the date of absence. No extensions
given on this. The attendee for that particular day of absence will be marked bl
so that the student is not accounted for absence. These assignments are i
maximum of 3 throughout the entire semester.

Homework/ Home Assignment/
Activity Assignment
(Formative)

There are situations where a student may have to work in home, especially &
flipped classroom. Although these works are not graded with marks. Howe
student is expected to participate and perform these assignments with full ze
the activity/ flipped classroom patrticipation by a student will be assessed and
will be awarded.




SYLLABUS:

Operational Amplifier: Introduction: Introduction to analog system design, Review -#n@pbasics, internal
block diagram, characteristics of ideal operational amplifier, Linear applications of operational amplifier: Op
loop and closed loop operation of operational amplifier, Inverting amplifierimanting amplifier, various
configuration of OpAmp, Active filters: Design and analysis of first and higher order low pass, high pass, bar
pass and band elimination and all pass active filters;IlMear applications of operational amplifier: Precision
half wave and full wave rectifiers, peak detector, sample atdl di@uit, log and antilog amplifiers, analog
multipliers and dividers, comparators, window detector, Schmitt trigger, square wave, triangular wave genere
and pulse generator, Timer: Introduction, pin details of 555 I.C., functional diagram of S8hltCyibrators,
linear ramp generator and FSK generator, Data converters: Principles of digital to analog converter (DAC)
anal og to digital converters (ADC), speci ficati
Analysis and design oirlear series voltage regulators using 78XX and 79XX series, LM317. Current Feedba
Op-Amp

D. TEXT BOOKS:

1. Stanley William,Operational Amplifiers with Linear Integrated CircuiRrentice Halk004
2. Ramakant A. Gayakwa@p-Amps and Linear Integrated Circujt4" edition, Prentice Hall of India.

E. REFERENCE BOOKS:

1. Milman JacobMicroelectronics McGraw Hill, 1979

2. Franco SergioDesign with Op amps & Analog Integrated Circuifata McGraw Hill,1997.

3. D. L. Terrell, Butterworth, Heineman@p Amps Design, Application, and Troubleshoqtigevier
Publications;1996.

4. D. Roy Choudhury., Shail B. Jaihinear Integrated Circuits4™ edition, New Age International
Publication, 2010.

5. Anand KumarFundamerdl of digital circuits Prentice Hall of India2001

6. R. L. Boylestad & L. NashelskyElectronic Devices and Circuit Theorg" edition, PHI Learning
publications2003.

NPTEL >> Electronics &ommunication Engineering >> Analog Circuit¥eb)
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F.

Lecture Plan:

Lecture | Topics Session Outcome Mode of | Corresponding | Mode of Assessing the
S.no. Delivery CO Outcome
L1 Introduction , Basics Of Analog Systen] NA Lecture NA NA
Design
L2 Review Of ConceptsAmplifier Basics | To learn the basics of operatior] Lecture C0.1,C04 In class quiz
L3 Review Of OpAmp Basics, Internal amplifier 1C, understand th| Lecture CO.1,C0.4 In class quiz
Block Diagram working principle and pin diagrar
L4 Internal Block Diagram and of IC741 Lecture CO.1,C0.4 Sessional Exam
Characteristics Of Ideal GAmp
L5 Characteristics Of Ideal Operational Lecture C0O.1,C04 End semester exam
Amplifier And Signal Analysis
L6 Frequency Response Analysis Lecture, C0.1,C04 End semester exam
Introduction Presentation
L7 Frequency Response Analysis Of-Op | Learn the frequency properties of| Lecture, COo.4 Home assignment
Amp op-amp presentation
L8 Numerical Questions Practice Class activity Co.4 End semester exam
L9 Linear Applications Of OfAmp - Implement the of@mmps in varioug Lecture CO.4 Sessional Exam
Introduction practical applications and learn th¢
L10 LinearApplications Of OpAmp - Open | USES. Lecture, Co.1 Sessional Exam
Loop And Closed Loop Operation Of presentation
Operational Amplifier
L11 Inverting  Amplifier,  Nonlnverting Lecture CO.1 In class quiz
Amplifier
L12 Different Configurations Of Of\mp Lecture, CO.1 In class quiz
presentation
L13 Different Configurations Of OfAmp Presentation C0O.2,C0O4 End semester exam
L14 Numerical questions practice Class activity C0.2,C04 Sessional Exam
L15 Non-Linear Applications Of | Explore the different netinear Lecture, C0.2,C0.1 In class quiz
Operational Amplifier - Introduction applications of oamp and their presentation
L16 Precision Half Wave And Full Wave | implementation Lecture, C0.2,CO.1 Home assignment
Rectifiers ) o presentation
L17 Peak Detector, Sample And Hold Circy D€SIgN opamp circuits for non Presentation C0.2,CO.1 Home assignment
linear applications
L18 Sample And Hold Circuit, Log And Presentation C0.2,C0.1 In class quiz
Antilog Amplifiers
L19 Log And Antilog Amplifiers, Analog Presentation CO.1 In class quiz

Multipliers And Dividers




L20 Non-Linear Applicationsi Comparators Lecture,Class CO.1 In class quiz
Window Detector activity

L21 Non-Linear Applications - Schmitt Lecture, Class CO.1 Sessional exam
Trigger activity

L22 Schmitt Trigger and Square Wave Lecture, CO.1 Sessional exam

presentation

L23 Triangular Wave And Pulse Generators Lecture CO.4 Sessional exam

L24 Numerical Questions Practice Class activity CO.4 Sessional exam

L25 Filter Design: Introduction And Basics | Learn about different practical Lecture COo.4 In class quiz
Of Passive Filters filters, implementation and

L26 Active Filtersi Introduction, Design practical uses Lecture, CO.4 In class quiz
And Analysis Of First Order Low Pass presentation
Filter _ _

L27 A_ctive Filter_s'l' Design AndAnalysis _Of ﬁ?grliit:;iif?gglgggeitlgti%rﬁcncal Lecture, _ COo.4 Lab implementation
First And Higher Order Low And High presentation
Pass Filters

L28 Design And Analysis Of Band Pass Flipped classroom| CO.1, CO.3 Lab implementation
Filters

L29 Band Elimination And All Pass Active Flipped classroom| CO.1, CO.3 Lab implementation
Filters

L30 Numerical Problems Class activity C0.1,C0.3 In class quiz

L31 Numerical Problems Class activity CO.1,C0.3 In class quiz

L32 Timer: Introduction Learn about pulse width Lecture CO.5 End Semester exam

L33 Basics Of Multivibrator and Theory modulation (PWM) in practical Lecture, flipped | CO.5 End Semester exam

applications and implementation | classroom

L34 555 IC Timer- Introduction using 555 timer 1C Lecture CO.5 End Semester exam

L35 555 IC Timer- Pin Details Of 555 I.C., . L . resentation CO.5 In class quiz
Functional Diagram Of 555 IC t[i)ritselrglrz:PWM circuits using 555 P |

L36 Working of 555 Timer Presentation CO.5 In class quiz

L37 Different modes of 555 Timer Lecture, CO.5 Lab implementation

presentation

L38 Numerical Practice Class activity C0O.4,C0.5 Sessional exam

L39 Data Converters: Principles Of ADC Fundamental understanding of da Lecture CO.2 End Semester exam
And DAC converters and uses

L40 ADC/DAC T Specifications and Presentation CO.2

Configuration




L41 DAC i Different types and principle Lecture CO0.2 End Semester exam
L42 ADC 1 Different types and principle Class activity C0.2 End Semester exam
L43 ADC 1 Different types and principle Class activity C0.2 Class test
L44 Voltage Controlled Oscillator (VCO) Lecture CO.2
L45 Voltage Controlled Oscillator (VCO) Class activity CO0.2
L46 Numerical Questions Practice Class activity CO.2
L47 Voltage regulation using Zener diode | Students will learn how to make | Presentation CO0.3 Student presentation
L48 Regulated Power Suppliet) s i n g | power supplies using different ICS Presentation CO0.3 Student presentation
L49 Analysis And Design Ofinear Series Presentation CO.3 Student presentation
Voltage Regulators Using 78XX And
79XX Series
L50 Circuit Diagram and Analysis of Lm317 Presentation CO.3 Student presentation




G. Course Articulation Matrix: (Mapping of COs with POs)
CORRELATION WITH PROGRAM OUTCOMES | CORRELATION
CcO WITH PROGRAM
STATEMENT SPECIFIC
OUTCOMES
P|P|P|P|P|P|P|P|P|PO|PO|PO|PS |PS |PSO
O/oj0oj0j0O|O|O|O|O |10 |11 |22 |01 |02 |3
1/2 3|4 |5]|6]|7]8]9
MC13 | Elucidate and design the linearag 3 | 1 1 1 1 3
08.1 nortlinear applications of an ep
amp and speci al
MC13 | Classify and comprehend th3 |1 1 3
08.2 working  principle  of datg
converters.
MC13 | lllustrate thefunction of application 3 2 |2 3
08.3 specific ICs such as Voltag
regulators, PLL and its applicatior
MC13 | Infer the DC and AC characteristi{ 3 | 2 | 2 1 3
08.4 of operational amplifiers and it
effect on output and the
compensation techniques.
MC13 | Explain and compare the workin 3 2 2 1 3
08.5 of multivibrator using specig
application IC 555 and gener
purpose ofamp.

3-

Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation




MANIPAL UNIVERSITY JAIPUR
] School of Automobile Mechanical and Mechatronics Engineering

\ of Department of Mechatronics Engineering
O Course Hanabut

Theory of Machines | MC1309 | 4 Credits( 84
Session: JuhL771 Nov 17 | Faculty: Mohit Jain | Class: Caeuhject

A. INTRODUCTION: This course is offered by Dept. of Mechatronics Engineering as a core course. This col
designed to give a clear understanding of the concepts underlying the engineering desigm&hmeptatical methods
are preferred to design a mechanical mechanism.

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

CO.1 [MC1309.1] Outline the basics of mechanisms and machines like degree of freedom along with ty
mechanisms and their equivalent mechanisms.

CO0.2 [MC1309.2]Study of velocity analysis linear velocities of various points on different links of a mechanism
well as the angular velocities of the links.

CO0.3 [MC1309.3]Study of acceleration analysidinear acceleration of various links of a mechanism as well as
angular acceleration of the links which further leads to force analysis of various links of aisrachan

CO.4 [MC1309.4 To analyse a gear design and gear train. To calculate speed of various gears in gear trair
differential gears.

CO.5 [MC1309.5]To synthesis a mechanical mechanism as per the required motion to enhance employabilit
and b understand the concepts of Gyroscope.

C. PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.1]. Engineering knowledge Apply the knowledge of mathematics, science, engineering fundameandlsan

engineering specialization to the solution of complegireeering problems

[PO.2]. Problem analysisldentify, formulate research literature, and analyze complex engineering problems reac

substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences
[PO.3]. Desgn/development of solutions Design solutions for complex engineering problems @eglgn system

components or processimt meet the specified needs with appropriate consideration for the public health and

and the cultural, societal, and envinoental considerations
[PO.4]. Conduct investigations of complex problemsUse researchased knowledge and research metho
including design of experiments, analysis and interpretation of dath synthesis of the information to provide vali

conclusions

[PO.5]. Modern tool usage Create, select, and apply appropriate techniques, resourcespdach engineering and

IT toolsincluding prediction and modeling to complex engineering activities with an understanding of the limita
[PO.6]. The engineer ad society Apply reasoning informed by th@ntextual knowledge to assess societal, heal

safety, legal, and cultural issugsd the consequent responsibilities relevant to the professional engineering prac

[PO.7]. Environment and sustainability. Understand th@npact of the professional engineering solutions in socie

and environmental contextand demonstrate the knowledge of, and need for sustainable development




[PO.8]. Ethics Apply ethical principles and commit farofessional ethicend respnsibilities and norms of the

engineering practices
[PO.9]. Individual and team work: Function effectively as an individual, and as@mber or leader in diverse tegms

and in multidisciplinary settings

[PO.10]. Communication Communicate effectivelyon complex engineering activities with the engineerir

community and with society at large, such as, being able to comprehend and write effective reports and
documentation, make effective presentations, and give and retsavenstructions

[PO.11] Project management and financeDemonstrate knowledge and understanding of the engineering
management principles and apply these to oneds oV
in multidisciplinaryenvironments

[PO.12]. Life-long learning: Recognize the need for, and have the preparation and ability to engage in indepe

andlife-long learningn the broadest context of technological change

[PSO.1].Apply the knowledge of basic sciences, analytical skills and modern computing tools to design, perfor
and analyse experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digitatteteics, controls, electric drives, instrumentation,
power systems, machine learning and artificial intelligence to design and automation of mechatronics systems

[PSO.3].Use the principles of solid mechanics, fluid mechanics, strength of materiascadvunctional materials
and manufacturing processes to design, manufacture, and commissioning of mechatronics systems.

Class Schedule:
4 hours a weelg0 minutes a lecture, 48 lectures a semester.

Contribution of Coursesto Meeting Professional Components:
A Basic math and science A Engineering topi

Text Books:
1. Theory of Machines, S.S.Rattan,, McGrawHiill
2. Theory of Machines and Mechanisms, Joseph E. Shigley, Oxford University Press

Reference:
1. Kinematics and Dynamics of Machinery, R L Norton, McGrawHiill

2. Machines and Mechanisms Applied Kinematic Analysis, David H. Myszka, Pearson



AssessmenRubrics:

Criteria Description Maximum Marks
Sessional Exam | (Closed Book) 15
Internal Assessment Sessional Exam Il (Closed Book 15
(Summative) Quizzes and Assignments 30
End Term Exam End Term Exam (Closed Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a stud
(Formative) be qualified for taking up the End Semester examination. The allowar

25% includes all types of leaves including medical leaves.

Make up Assignments
(Formative)

Students who misses a class will have to report to the teacher abg
absence. A makeup assignment on the topic taught on the day of abse
be given which has to be submitted within a week from the date of ab
No extensions will be given ohis. The attendance for that particular day
absence will be marked blank, so that the student is not account
absence. These assignments are limited to a maximum of 5 through
entire semester.

Homework/ Home Assignment/
Activity Assignment
(Formative)

There are situations where a student may have to work in home. Alt
these works are not graded with marks. However, a student is expe
participate and perform these assignments with full zeal since the a
classroom participatioly a student will be assessed and marks wil
awarded.




E. SYLLABUS:

Basic Concepts:Mechanism and machine, kinematic pair, link, chain and inversions, constrained and unconstrained motions, four bar nséuylangrddouble slider crank
mechani sms with inversions, qgui ck r et ueocitymand Aeaelerasom Solution of gimpe Mmahanisnasrby relative vefooity &an
acceleration method;ams: Types of cams, Types of followers, Cam profiles, Graphical methods for simple harmonic motion, Uniform velocity and cyotmdalRadial and
oscillating follower, Calcul@on of maximum velocity and acceleration of follow&ears: Classifications, Law of gearing, Spur gear definitions, Involute tooth profile anc
voluntometry, Determination of length of path of contact, Arc of contact, Contact ratio, Interferenaguteiigear, Minimum number of teeth on pinion to avoid interference, Parz
and crossed helical ge&@ear trains: Simple, compound, reverted and epicyclic gear train, Solution by tabular column method only, Torque transmitted byegpitdio,Beel
epicylic gear train, Differential gear drive of an automolfigtic and dynamic balancing:Balancing of revolving masses in single plane and different planes (Graphical met
Balancing of inline and Engine ,Governors: Characteristics of goverrgrPorter and proell governor, Hartnell goveri@yroscope:Gyroscopic couple of a spinning disc. Conditiol
for stability of a four wheeler and two wheeler.

H. Lecture Plan:
Lec. No Topics Session Objective Mode of Delivery | Corresponding | Mode of Assessing the Outcome
CO
1-3 Introduction and Course Hawalit briefing To acquaint and clear teachq Lecture CO.1 NA
expectations and understa
student expectations
4-7 Introduction to degree of mechanisms To understand the importance | Lecture COo.1
mechanisms
8-11 Equivalent mechanisms and type of Application of mechanisms i Lecture COo.1 Home Assignment
mechanisms different machines
12-15 Introduction to velocity analysis of Need to know to reason behil Lecture CO.2
kinematic mechanisms calculating thevelocity of links
16-18 To calculate velocity of various points | To how to calculate velocity il Lecture CO.2 Home Assignment, Quiz
links in mechanisms any mechanism
1922 Introduction to acceleration analysis | Need to know to reason behil Lecture CO0.3
kinematic mechanisms calculating the acceleration
links
23-25 To calculate acceleration of various pointg To how to calculate acceleration| Lecture COo.3 Quiz
links in mechanisms any mechanism
26-27 Introduction togears and gear trains To learn basics of gear design | Lecture CO.4
28-30 Calculation of gear trains To calculate speed of gears in g{ Lecture CO4 Home Assignment
train
31-32 Introduction to Synthesis To learn the basics to how | Lecture CO.5
design anechanism
3337 Function generation and path generation | To learn how to make dimension Lecture CO.5
for finitely separated positions of a rig synthesis as per the required pa
body.




3841 Synthesis of mechanisms Design dinkage as per required | Lecture CO.5 Home Assignment, Quiz
path and motion

42-44 Introduction to Gyroscope Impact of gyroscope and its Lecture CO.5
importance

4548 Gyroscopic effects in aeroplanes, ships, ¢ To consider the impact of Lecture CO.5 Home Assignment, Quiz

and bicycle.

gyroscope in design analysis




Course Articulation Matrix: (Mapping of COs with POs)

(610)

STATEMENT

CORRELTION WITH PROGRAM OUTCOMES

CORRELATION WITH
PROGRAM SPECIFIC
OUTCOMES

PO
10

PO
11

PO | PSO| PSO| PSO
12 |1 2 3

MC

1309.1

Outline the basics of
mechanisms and
machines like degree (
freedom along with
type of mechanisms
and their equivalent
mechanisms

2 2

MC

1309.2

Study ofvelocity
analysis’ linear
velocities of various
points on different
links of a mechanism
as well as the angular
velocities of the links

MC

1309.3

Study of acceleration
analysis' linear
acceleration of various
links of amechanism
as well as the angular
acceleration of the
links which further
leads to force analysis
of various links of a
mechanism

MC

1309.4

To analyse a gear
design and gear train.
To calculate speed of
various gears in gear
train and indifferential
gears

MC

1309.5

To synthesis a
mechanical
mechanism as per th
required motion to
enhance
employability skills
and to understand th
concepts of

Gyroscope

2-

Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation




MANIPAL UNIVERSITY JAIPUR
School of Automobile Mechanical and Mechatronics Engineering
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Department of Mechatronics Engineering
Course Hand-out
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Analogue System Design Lab| MC 1331 |1 Credits |002 1

s Gt &
Session: July 1717 Nov 17 | Faculty: Prabhat Ranjan | Class: B. Tech Ill Sem

PIREp Y S

Introduction: This course is offered by Dept. of Mechatronics Engineering as a lab, targeting students who wish to

A.
research& development in industries or higher studies in field of Mechatronics Engineering, including analog
processing and signal conditiogi. Offers handsn experience on amplifiers, filters, and wave form generators etc.
B. Course OutcomesAt the end of the course, students will be able to
[1331.1]. Implementation of linear applications of-amp and its practical uses.
[1331.2]. Analyse active filter behaour and its practical uses.
[1331.3]. Implementation of No#inear applications of camp and its practical uses.
[1331.4]. Design of circuits to get different waveforms and practical applications.

C. Program Outcomes and Program Specific Outcomes

Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamemtdls

[PO.1].
an engineering specialization to the solution of complex engineering problems
Problem analysis Identify, formulate research literature, and analyaamplex engineering problems

[PO.2].
reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences
Design/development of solutionsDesign solutions for complex engineering problems design

[PO.3].
system omponents or processimt meet the specified needs with appropriate consideration for the publicamebsthfety,

and the cultural, societal, and environmental considerations
Conduct investigations of complex problemsUse researchased knowldge and research

[PO.4].
methods includinglesign of experiments, analysis and interpretation of dathsynthesis of the information to provide vali

conclusions

[PO.5]. Modern tool usage Create, select, and apply appropriate technigues, resourcesodarh
engineering and IT toolmcluding prediction and modeling to complex engineering activities with an understanding ©

limitations
[PO.6].
health, safetyiegal, and cultural issuesd the consequent responsibilities relevant to the professional engimzadtice

The engineer and societyApply reasoning informed by thepntextual knowledge to assess societe
Environment and sustainability: Understand thémpact of the professional engineering solutions |

[PO.7].
societal and environmental contexasd demonstrate the knowledge of, and need for sustainable development
Ethics: Apply ethical principles and commit fwofessional ethicand responsibilities and norms of the

[PO.8].
engineering practices
Individual and team work: Function effectively as an individual, and asi@mber or leader in diverse

[PO.9].
teams and in multidisciplinary settings
Communication: Communicate effectivelyon complex engineering activities with the engineerir

[PO.10].
community and with society at laggsuch as, being able to comprehend and write effective reports and design documer

make effective presentations, and give and receive clear instructions



[PO.11]. Project management and financeDemonstrate knowledge and understanding of the emgigeand
management principles and apply these to onedbds own
multidisciplinary environments

[PO.12]. Life-long learning: Recognize the need for, and have the preparation and ability to émgatgpendent

andlife-long learningn the broadest context of technological change

[PSO.1]. Apply the knowledge of basic sciences, analytical skills, and modern computing tools to design, pe

and analyze experiments to meet desired goalsnittiei given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digital electronics, controls, electric dri
instrumentation, power systems, machine learning and artificial intelligence to design and automation of mech:
systems.

[PSO.3]. Use the principles of solid mechanics, fluid mechanics, strength of materials, advanced func

materials and manufacturing processes to design, manufacture, and commissioning of mechatronics systems.

D. Assessment Plan:

Criteria Description Maximum Marks
Internal Assessment Laboratory Sessions 60
(Summative)
End Term Assesment Lab Exam Performance 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student
(Formative) gualified for taking up the Practical End Semester examination. The allowa
25% includes all types of leaves including medical leaves.
Make up Assignments Studems who misses a lab session will have to report to the teacher abg
(Formative) absence. The missed experiment can be performed as a makeup experime
next lab session or any time before the laboratory exam
Laboratory Guidelines Students are expected maaintain an observation book and a laboratory re
notebook. The experimental data should be noted in the observation book on
of performance and the same should be transferred to the record notebook be
next lab. No students are allowedetater the lab without the observation book
record book and attendance will be marked absent

E. Syllabus

Negative feedback amplifiers: inverting and fiomerting mode, Instrumentation amplifier, summer, Voltage followe
Integrators, Differentiatordsilters: low pass filter, high pass filter, Square wave generator, Triangular wave generator, S
trigger: inverting and norinverting mode, Multivibrators using IC 555: Astable multivibrator, Monostable railtrator, Half
wave and Full wave preds Rectifier using OPAMP. Voltage regulator using LM317, 7805 ICs.

F. Reference Books
R1. Franco Sergio, Design with Op amps & Analog Integrated Circuits, Tata McGrawHitljtibn, 2014.
R2. D. L. Terrell, Op Amps Design, Applicatipand Troubleshooting, Elsevier Publicatiori¥ ezlition, 1996.

R3. R. L. Boylestad & L. Nashelsky, Electronic Devices and Circuit Theory, PHI Learning publications, 10th edition,



G. Lecture Plan:

Lab Name of the Experiment | Experiment Outcome | Type of | Corresponding | Mode of Assessing the
No Expt. CcO Outcome
1 Design and Implement a To implement amplifiery Handson 1331.1 Observational  Data
Inverting and Norinverting | using Op amp Viva-Voce
amplifier using Op Amp 74/
2 Implement a  voltag¢ Hardware Handson 1331.1 Observational  Data
follower circuit using Op implementation of Viva-Voce
Amp 741 b) Design an{ summing amplifier ang
Implement a summing voltage follower
amplifier using Op Amp 74
3 Design and Implement | Hardware Handson 1331.1 Observational  Data
scalar circuit using Op Amy implementation of scale Viva-Voce
741 b) Design ang and average circuit
Implement an  averag
circuit using Op Amp 741
4 Design and Implement | Hardware Handson 1331.1 Observational Data,
difference amplifier circuil implementation of Viva-Voce
using OpAmp 741 b) Desigr] comparator an(
and Implement a comparat| difference circuit
using Op Amp 741
5 Design and Implement a Hardware Handson 1331.1 Observational  Data
integrator circuit using Of implementation of Viva-Voce
Amp 741 for the given wavj integrator circuit
shapes: (i) Triangular (ii
Square (iii) Sinusoidal
6 Design and Implement | Hardware Handson 1331.1 Observational  Data
differentiator circuit using implementation of Viva-Voce
Op Amp 741 for the givel differentiator circuit
wave shapes: (i) Trianguls
(i) Square (iii) Sinusoidal
7 Design and Implement | Hardware Handson 1331.2 Observational  Data
Butterworth Low Pass an| implementation of low Viva-Voce
High Pass Filter using Qp and high pass filter
Amp for the given cubff
frequency and obtain it
frequerty response
8 Design and Implement | Hardware Handson 1331.2 Observational  Data
Butterworth Band Pas Filtg implementation of ban Viva-Voce
using Op Amp 741 for th( pass filter
given cutoff frequencies
and obtain its frequenc
response
9 Design a Schmitt Trigge Hardware Handson 1331.4 Observational  Data
using Op Amp 741 an{ implementation of Viva-Voce
verify its output Schmitt trigger
10 Design and Implement | Hardware Handson 1331.4 Observational  Datg
square wave generator usi| implementation of Viva-Voce
Op Amp 741 for giver square wave generator
frequency
11 Design and Implemer; Hardware Handson 1331.4 Observational  Datg
Astable Multivibrator using implementation of Viva-Voce
Timer IC 555 for the giver astable multivibrator
time period
12 Design and Implemer; Hardware Handson 1331.4 Observational  Datg
Monostable  Multivibrator implementation of Viva-Voce
using Timer IC 555 for th¢ monostable
given pulse width multivibrator
13 Design and Implement Ha| Hardware Handson 1331.3 Observational  Data
wave precision rectifie| implementation of hal Viva-Voce
using Op Amp 741 wave rectifier




14 Design andimplement Full] Hardware Handson 1331.3 Observational  Data
wave precision rectifie| implementation of full Viva-Voce
using Op Amp 741 wave rectifier

H. Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGRAM OUTCOMI

CO STATEMENT

PO | PO | PO | PO | PO | PO | PO | PO | PO | PO

1 2 3 4 5 6 7 8 9 10
MC Implementation of linear applications of-amp and 1 2
1331.1] its practical uses.
MC Analyze active filter behaviour and its practical usg 1 2
1331.2
MC Implementation of Noilinear applications of aamp 1 1 1 2
1331.3| and its practical uses.
MC Design of circuits to get different waveforms g 1 1 2 2
1331.4| practical applications

4- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation
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Introduction: This course is offered by Dept. of Mechatronics Engineering as a lab, targeting students who wish to
research& development in industries or higher studies in field of Mechatronics Engineering, including electric
electronic instruments. Offers hanrols experience various transducers such as temperature, force, velocity, displac

etc.

Course OutcomesAt the end of the course, students will be able to

[MC1332.1] Explain the industrial and laboratory apptioas of various kinds of Transducers.
[MC1332.2] Analyse and Study the characteristics of Temperature Transducers

[MC1332.3] Analyse and Study the characteristics of Force, Velocity, Displacement Transducers.
[MC1332.4] Study and Analyse the ADC/DAC Coerters.

Program Outcomes and Program Specific Outcomes

[PO.1]. Engineering knowledge Apply the knowledge of mathematics, science, engineering
fundamentalsand an engineering specialization to the solution of complex engineering problems

[PO.2]. Problem analysis Identify, formulate research literature, and analyze complex engineering

problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences
[PO.3]. Design/development bsolutions. Design solutions for complex engineering problems and

design system components or procesisasmeet the specified needs with appropriate consideration for

the public healtland safety, and the cultural, societal, and environmental coasaer
[PO.4]. Conduct investigations of complex problemsUse researchased knowledge and research

methods includinglesign of experiments, analysis and interpretation of dathsynthesis of the

information to provide valid carusions.
[PO.5]. Modern tool usage Create, select, and apply appropriate techniques, resourcespdach
engineering and IT tooiscluding prediction and modeling to complex engineering activities with an

_understanding of the limitations.
[PO.6]. The engineer and societyApply reasoning informed by treontextual knowledge to assess

societal, health, safety, legahdcultural issueand the consequent responsibilities relevant to the

professional engineerirgractice.
[PO.7]. Environment and sustainability: Understand thenpact of the professional engineering

solutions in societal and environmentahtexts and demonstrate the knowledge of, and need for

sustainable development.
[PO.8]. Ethics: Apply ethical principles and commit pvofessional ethicand responsibilities and

norms of the engineering practices.



[PO.9]. Individual and team work: Function effectively as an individual, and asx@mber or leader in

diverse teamsand in multidisciplinary settings.

[PO.10]. Communication: Communicate effectivelpn complex engineering activities with the

engineering community and with society agk, such as, being able to comprehend and write effective

reports and design documentation, make effective presentations, and give and receive clear instructions.

[PO.11]. Project management and financeDemonstrate knowledge and understanding of the

egi neering

and management principles and apply

team, to manage projects and in multidisciplinary environments.

[PO.12]. Life-long learning: Recognize the need for, and have the preparation and abéitg&me in

independent anlife-long learningn the broadest context of technological change.

t

[PSO.1]. Apply the knowledge of basic sciences, analytical skills, and modern computing tools to design,

perform and analyze experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digital eleatsyrdontrols, electric drives,

instrumentation, power systems, machine learning and artificial intelligence to design and automation of

mechatronics systems.

[PSO.3]. Use the principles of solid mechanics, fluid mechanics, strength of materialscadva

functional materials and manufacturing processes to design, manufacture, and commissioning of

mechatronics systems.

K. Assessment Plan:

Criteria Description Maximum Marks
Internal Assessment Laboratory Sessions 60
(Summative)
End TermAssesment Lab Exam Performance 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student
(Formative) qualified for taking up the Practical End Semester examination. Tdwaaice of

25% includes all types of leaves including medical leaves.

Make up Assignments
(Formative)

Students who misses a lab session will have to report to the teacher ab
absence. The missed experiment can be performed as a makeup experime
next lab session or any time before the laboratory exam

Laboratory Guidelines

Students are expext to maintain an observation book and a laboratory re
notebook. The experimental data should be noted in the observation book on
of performance and the same should be transferred to the record notebook be
next lab. No students are alled to enter the lab without the observation book

record book and attendance will be marked absent




L. List of experiments

Experiment-1

Study and perform the characteristics of Thermocouple

Experiment 2

Study and perform theharacteristics of Thermistor

Experiment-3

Study and perform the characteristics of Strain Gauge

Experiment4

Perform the experiment of Angular velocity Measurement

Experiment5

Study and perform the characteristics of LDR, PhotodioddPamotbtransistor

Experiment-6

Perform the experiment of DC Servo Motor Speed Control System

Experiment7

Study and perform the characteristics of Resistance Temperature Detector

Experiment-8

Study and perform the characteristics of Linéariable Differential Transformer

Experiment9

Perform the experiment of Digital to Analog Converter

Experiment10

Perform the experiment of PieFectric Transducer

Experiment11

Study and perform the characteristics of Inductive pickup

Experiment12

Study and perform the characteristics of Capacitive pickup

Experiment13

Perform the experiment of Hall Effect Transducer

Expreiment14

Perform the experiment of Analog to Digital converter

M. Reference Books

4. D. PatranabisPrinciples of Industrial Instrumentation, Tata McGraw Hill, New DelliE8iition, 2010.

5. A. K. Sawhney, A course in Mechanical Measurement and Instrumentation, Dhanpat Rai and Co, New
12" edition, 2002.

Bela G. Liptak, Process Measurement andlgsis, Chilton Book Company, Pennsylvani Rition, 2012

o



N. Lecture Plan:

Lab Name of the Experiment Experiment Outcome | Type of | Corresponding | Mode of Assessing the

No Expt. CcO Outcome

1 Study and perform th{ Study of a transduce Handson 1332.1,2 Observational  Datg
characteristics o/ used for measurin Viva-Voce
Thermocouple temperature

2 Study of a transducg Handson 1332.1,2 Observational  Datg
Study and perform th{ used for measurin Viva-Voce
characteristics of Thermisto| temperature

3 Study and perform th{ Study of a transduce Handson 1332.1,3 Observational  Datg
characteristics of  Strai| used for measurin Viva-Voce
Gauge force.

4 Perform the experiment ¢ Study of a transducg Handson 1332.1,3 Observational Data,
Angular velocity| used for measurin Viva-Voce
Measurement velocity .

5 Study and perform th Study of a transducg Handson 1332.1,3 Observational  Data
characteristics  of LDR| ysed for measuring Viva-Voce
Photodiode and |ight.

Phototransistor

6 Perform the experiment ¢ Study of a transduce Handson 1332.1,3 Observational  Datg
DC Servo Motor Speef{used for measurin Viva-Voce
Control System Speed .

7 Study and perform th{ Study of a transducg Handson 1331.1,2 Observational  Datg
characteristics of Resistan({ used for measurin Viva-Voce
Temperature Detector temperature

8 Study and perform th Study of a transdwr | Handson 1331.1,3 Observational  Data
characteristics of Lined ysed for measurin Viva-Voce
Variable Differential] displacement.

Transformer

9 Perform the experiment ¢ Study and Analyse DA( Handson 1331.1,4 Observational  Datd
Digital to Analog Converter | Converter. Viva-Voce

10 Study of a transduce Handson 1331.1,3 Observational  Dataq
Perform the experiment of used for measurin Viva-Voce
PiezoElectric Transducer | force.

11 Study and perform th{ Study of a transduce Hands-on 1331.1,3 Observational  Datg
characteristics of Inductiv| used for measurin Viva-Voce
pickup displacement.

12 Study and perform th{ Study of a transducg Handson 1331.1,3 Observational  Datg
characteristics of Capacitiy used for measurin Viva-Voce
pickup displacement.

13 Study of a transduce Handson 1331.1,3 Observational  Datq
Perform the experiment ¢ used for measurin Viva-Voce
Hall Effect Transducer displacement.

14 Perform the experiment ¢ Study and Analyse| Handson 1331.1,4 Observational  Datg
Analog to Digital converter | ADC Converter. Viva-Voce




O. Course Articulation Matrix: (Mapping of COs with POSs)

CORRELATION WITH PROGRAM OUTCOMES | CORRELATION
CO WITH
STATEMENT PROGRAM
SPECIFIC
OUTCOMES
PIP|P|P|P|P|P|P|P|PO|PO|PO |PS |PS |PS
0oo|0j0|j0Oj0O|O|O0O|O|10 (|11 |12 |O1 |02 |03
112 |3 |4 |56 |7 819
MC | Explain the industrial and laborato| 2 312 |2 1 1 1
1332 | applications of various kinds ¢
A Transducers.
MC 2 1 31212 1 1 1
1332 | Analyse and Study the characterist
2 of Temperature Transducers
MC | Analyse and Study the characterist| 2 1 312 |2 1 1 1
1332 | of Force, Velocity, Displacemer
3 Transducers
MC 2 111 31212 1 1 1
1332 | Study and Analyse the ADC/DA
4 Converters

5- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation
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Session: Jan.8li May 18 | Faculty: Dr. Anamika Jain
A. Introduction: : This course is offered by Dept. of Mathematics as core subjeygtitay students who wish to pursue
research & development in industries or higher studies in field of Engineering Mathematics. Offers in
knowledge of Numerical analysis, Solution of algebraic and transcendental equations, Solution of diffe
eguations, partial differential equations by humerical methods, Basic knowledge Statistics, Distributions and T
Students are expected to have background knowledge on finding roots of algebraic equations, differential ec
probability, two and thee dimensional geometry for a better learning.
B. Course Obijectives:At the end of the course, students will be able to
[1410.1]. Analysis the problems of engineering by using Numerical analysis.
[1410.2]. Solve for the zero of a ndinear algebraic function using bisection and regfdbsi methods,
as well as NewtofiRaphson and secant iteration methods.
[1410.3]. Solve the ordinary and partial differential equations by usimgemical methods.
[1410.4]. Draw normal distribution curve and will be able to compare the results.
[1410.5]. To understand and calculate figures of more than three dimensions.
C. Program Outcomes and Program Specific Outcomes

[PO.1]. Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamemdlan engineering
specialization to the solution of complex engineering problems

[PO.2]. Problem analysis Identify, formulate research literature, and analyze complex engineering problems reaching
substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences

[PO.3]. Design/development of solutionsDesign stutions for complex engineering problems alesign system
components or procesdibsit meet the specified needs with appropriate consideration for the public health anc
safety, and the cultural, societal, and environmental considerations

[PO.4]. Conduct investigations of complex problemsUse researchased knowledge and research methods inclutisamn
of experiments, analysis and interpretation of data synthesis of the information to provide valid conclusions

[PO.5]. Modern tool usage Create, select, and apply appropriate techniques, resourceapdeth engineeringnd IT tools
including prediction and modeling to complex engineering activities with an understanding of the limitations

[PO.6]. The engineer and societyApply reasoningnformed by theeontextual knowledge to assess soci¢tahlth, safety,
legal, and cultural issuesd the consequent responsibilities relevant to the professional engineering practice
[PO.7]. Environment and sustainability: Understand thenpact of the pofessional engineering solutionssacietal and
environmental contextgand demonstrate the knowledge of, and need for sustainable development

[PO.8]. Ethics: Apply ethical principles and commit ofessional ethicand responsibilities and norms bE&tengineering
practices

[PO.9]. Individual and team work: Function effectively as an individual, and asi@mber or leader in diverseams and in
multidisciplinary settings.

[PO.10]. Communication: Communicate effectivelgn complex engineering activities with the engineering community and
with society at large, such as, being able to comprehend and write effective reports and design documentation, make ef
presentations, and give and receive clear instructions



[PO.11]. Project management and financeDemonstrate knowledge and understanding of the engineering and

management

principles

and these to oneods

apply

and in multidisciplinary environments

[PO.12]. Life-long learning: Recognize the need for, and have the preparation and ability to engage in indepenident and
long learningn the broadest context of technological change.

PROGRAM SPECIFIC OUTCOMES

[PSO.1].Autotronics and Electric Vehicle Technology:Apply knowledge of electrical and electronics engineering for
providing automobile engineering solutions.

[PSO.2].Alignment to Super Qualification packs of ASDC:Demonstrate knowledgand performance criteries defined by
ASDC super qualification packs for R&D or Quality or Service Engineering.

[PSO.3]. Application of Lean Six Sigma Methodology:Demonstrate through an internship projeélee knowledge and

understanding of lean siigena methodology based on Define, Measure, analyse, improve/develop and control/validate pt

(DMAIC/ DMADV).

D. Assessment Plan:
Criteria Description Maximum Marks
Sessional Exam | (Open Book) 10
Internal Assessment Sessional Exam Il (Open Book) 10
(Summative) In class Quizzes and Assignments 10
Activity feedbacks (Accumulated an
Averaged)

Laboratory Sessions 20
End Term Exam End Term Exam (Open Book) 50

(Summative)
Total 100

Attendance (Formative)

A minimum of 75% Attendance is required to be maintained by a student to L
gualified for taking up the End Semester examination. The allowance of 25%
includes all types of leaves including medical leaves.

Make up Assignments
(Formative)

Students who misses a class will have to report to the teacher about the abs
makeup assignment on the topic taught on the day of absence will be given \
has to be submitted within a week from the date of absence. No extensions \
given on his. The attendance for that particular day of absence will be marke

blank, so that the student is not accounted for absence. These assignments
limited to a maximum of 5 throughout the entire semester.

Homework/ Home Assignment/
Activity Assignment

There are situations where a student may have to work in home, especially g
flipped classroom. Although these works are not graded with marks. Howeve

(Formative) student is expected to participate and perform these assitgwignfull zeal sincg
the activity/ flipped classroom participation by a student will be assessed and
will be awarded.

E. Syllabus

Tensor: Introduction to tensors, Cartesian tensors, Rank of tensor, First, second and higher order teaboag; Alg
operation on tensors, contraction of tensors, Contravariant and covariant vectors and tensors, Theorem based on



Solution of Non Linear Equations: Bisection, NewtorRaphson, Regula Falsi, Secant Meth&lstem of

Simultaneous Linear Equatians: Gauss elimination method, Gaukacobi, GausSeidel.Solution of Initial Value
Problems:Tayl or 6s series method, Eul e +Kuttm4" ordeontethodfmited i f i e d
Difference Methods: Solution of Laplace and Poisson equationstaydard five point formula, Solution of heat
equations by Cranklicolson method, Solution of Wave EquatioBgatistics: Correlation, Regression, Random
variables, Probability distributiorisBinomial, Poisson, Normal.

F. Text Books:
1. S.GrewaliHi gher Engineering Mathemati cso, Khanna P
2. Srimanta Pal, Subhdh C. Bhuni a, AEngi neering Ma
3. H. K. Das, AAdvanced Engineering Mat hematicso S
G. References:

1. Er wi n Kr evyasnzciegd, EfinAgd neeri ng Mat hematicso, Wiley
2. V. Ramana, Higher Engineering Mathematics, Tata McGraw Hill Education Private Limited, New Delhi 20(



H.

Lecture Plan:

Lec No Topics Session Outcome Mode of CorrespondingMode of Assessing
Delivery CO the Outcome
1 Introduction To acquaint and clear |Lecture NA NA
teachers expectations
and understand
student expectations
2,3 Solution of Non Linear Recall working of Non [Lecture 1410.1 |In Class Quiz ( Not
Equations: Bisection Linear Accounted)
Equations
4,5 Secant Methods Identify different Lecture, 1410.1 |In Class
numerical problems anActivity Quiz End
describe their formatiof Term
6 Regula Falsi Method Explain Regula Falsi [Lecture 1410.2 |Home Assignment
Method and their End Term
formation and solution
Processes
7,8 Generalized Newton RaphsgExplain Newton Lecture 1410.2 |In Class
Method, Newton Raphson |Raphson Method and Quiz End
Method for a system of nen their formation and Term
linear equations properties
9 Solution of system Recall system Lecture, 1410.2 |Class Quiz
simultaneous Linear EquatieSimultaneous Linear  |Activity Mid Term |
Gauss elimination method ~[FQuation and explain End Term
Gauss
elimination method
10 Gauss Jacobi Recallsystem Lecture 1410.2 |Class Quiz
simultaneous Linear Mid Term 1
Equation and explain End term
Gauss Jacobi method
11 Gauss Seidel Recall system Lecture 1410.2 |Home Assignment
simultaneous Linear Class Quiz
Equation and explain Mid Term 1
Gauss Seidel method End Term
12 Solution of Initial Value Recall Initial Value Lecture 1410.3 |Class Quiz
ProblemsTay | or &6 s |Problems and explain Mid Term 1
method Tayl or 6s s End Term
and their problems
13 Euler method Recall Initial Value Lecture 1410.3 |Class Quiz
Problems and explain Mid Term |
Euler method and their| End Term
problems
14 Modified Euler method Recall Initial Value Lecture 1410.2 [Class
Problems and explain Quiz
Modified Euler method End
and their problems Term
15,16 RungeKutta 4" order method|Analyse Initial Value |Lecture, 1410.2 |Class Quiz
Problems and explain |Activity Mid
RungeKutta 4" order Term Il




method and their End
problems Term
17 Finite Difference Methods: | Examine Finite Lecture, 1410.3 Class Quiz
Solution of Laplace equatioi differential methods | Activity Mid Term Il
by five point formula and their properties End Term
and explain solutionf
Laplace equations by
five point formula
18 Solution of Poisson equatio] Examine Finite Lecture, 1410.3 Class Quiz
by five point formula differential methods | Activity Mid Term I
and their properties End Term
and explain solutionf
Poisson equations by
five point formula
19 Heat equations Examine Finite Lecture 1410.3 Class Quiz
differential methods Mid Term I
and their properties End Term
and explain solutionf
Heat equations
20,21 Wave equations Examine Finite Lecture 1410.3 Class
differential methods Quiz
and their properties End
and explain solutionf Term
Wave equations
22,23 Statistics: Probability, Knowledge of basic | Lecture 1410.4 Class
Random Variables concept of probability Quiz
End
Term
24,25 Probability Distributions: Understanding of Lecture, 1410.4 Class
Binomial Distribution Binomial Distribution | Activity Quiz
End
Term
26 Poisson Distribution Understanding of Lecture, 1410.4 Class
Poisson Distribution | Activity Quiz
End
Term
27,28 Normal Distribution Understanding of Lecture, 1410.4 Class
Normal Distribution | Activity Quiz
End
term
29,30 Correlation Knowledge of basic | Lecture, 1410.4 Class Quiz
concept ofCorrelation | Activity
3| Regression Knowledge of basic | Lecture, 1410.4 Class Quiz
concept of Activity Mid
Regression Term
Il End

Term




32,33 least square principle afirve Use of curve fitting Lecture, 1410.4 Class Quiz
fitting Activity Mid
Term
Il End
Term
34 Tensor: Introduction to Knowledge of basic | Lecture 1410.5 Class Quiz
tensors concept of Tensor Mid
Term
Il End
Term
35, 36 Cartesian tensors, Rank of | Examine Cartesian Lecture 1410.5 Class
tensor tensors, Rank of tens Quiz
End
Term
37 First, second and higher orq ExamineFirst, second| Lecture 1410.5 Class
tensors and higher order Quiz
tensors End
Term
38,39 Algebraic operation on DescribeAlgebraic Lecture 1410.5 Class
tensors operation on tensors Quiz
End
Term
40 Contraction of tensors DescribeContraction g Lecture 1410.5 Class
tensors Quiz
End
Term
41 Theorem based on tensors |DescribeTheorem basglecture 1410.5 Class
on tensors Quiz
End

Term




Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGRAM CORRELATION
coO STATEMENT OUTCOMES WITH
PROGRAM
SPECIFIC
OUTCOMES

PO| PO| PO| PO| PO| PO| PO| PO| POl PO | PO| PO | PSO| PSO| PSO
112 3 |4 |5 |6 |7 8|9 1011|121 |2 |3

MA Analysis the problems of 2 1 2

1410.1 engineering by using
Numerical analysis.

MA Solve for the zeroofanen | 2 | 2 1 1 1
1410.2 linear algebraic function
using bisection and regula
falsi methods, as well as
NewtonRaphson and secan
iteration methods.

MA Solve the ordinary and parti 1
1410.3 differential equations by
using numerical methods

MA Draw normal distribution 1 1
1410.4 curve and will be able to
compare the results.

MA1410.5 To understand and calculat{ 2 1 1 1
figures of more than three
dimensions

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation



J. Course Outcome Attainment Level Matrix:

ATTAINMENT OF PROGRAM OUTCOMESTHRESHOL|

(6{0)] STATEMENT VALUE: 40%

PO1 | PO2 PO 3 PO4|PO5|PO6|PO7|PO8|PO9|PC
MA1410.1 | Course Outcome statement| 2 1 2
MA1410.2 | Course Outcome statement| 2 2
MA1410.3 | Course Outcome statement 1
MA1410.4 | Course Outcome statement 1
MA1410.5 | Course Outcome statement 1

0-No Attainment; 1- Low Attainment; 2- Moderate Attainment; 3- Substantial Attainment
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Design of Machine Elements | MC1405 | 4 Credits | 400 4

Session: Jan I8May 18| Faculty:Hemant Kumat ClassDepartmental Core

A. INTRODUCTION: This course is offered by Dept. of Mechatronics Engineering as departmental core. This ¢
covers the design and analysis of scientific principles. Technical information and innovative ideas for the devel
of a new or improved magte. It also develops new technical information and imagination in description of a mac
or a mechanical system to perform specific functions with maximum economy and efficiency.

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

[MC1405.1] Outline the basics dhecritical material properties in design, such as stress, strandthnalyse stresses
and strains in machine elements and structures subjected to various loads.

[MC1405.2] To interpret how the Quality fatigue analysis take place and along with their specify causes for m:
design failureAnalyse the problems associated with fasteners, screws and shafts.

[MC1405.3] Describe about the design of transmission shaftenadd, permissible stresses, design for static a
fatigue load, ASME code for shaft design. Design of keys: types of keys, application, stresses in the key, sele
keys.

[MC1405.4] To implement Gear analysis, understand gear train arrangemerdgraadihalysis. Standard procedur
and their application in static and fluctuating analysis. (Gears: Spur, Helical, Bevel and Worm).

[MC1405.5] Select the suitable bearing, bearing arrangement, material and design various type of bearings (hyo
hydrodynamic, journal bearings), with standard design procedure.

C. PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.1].Engineering knowledge Apply the knowledge of mathematics, science, engineering fundameamalsan

engineeringspecialization to the solution of complex engineering problems

[PO.2].Problem analysis Identify, formulate research literature, and analyze complex engineering problems reac

substantiated conclusions using first principles of mathematics, natwatassj and engineering sciences
[PO.3].Design/development of solutionsDesign solutions for complex engineering problems @esign system

components or processimt meet the specified needs with appropriate consideration for the public health and ¢

and the cultural, societal, and environmental considerations
[PO.4].Conduct investigations of complex problemdJse researchased knowledge and research methods includi

design of experiments, analysis and interpretation of dathsynthesis of theformation to provide valid conclusions

[PO.5]. Modern tool usage Create, select, and apply appropriate techniques, resourcespdach engineering and

IT toolsincluding prediction and modeling to complex engineering activities with an understaftiegimitations



[PO.6].The engineer and societyApply reasoning informed by trentextual knowledge to assess societal, heal

safety, legal, and cultural issussd the consequent responsibilities relevant to the professional engineering prac

[PO.7]. Environment and sustainability: Understand thanpact of the professional engineering solutions in socie

and environmental contextand demonstrate the knowledge of, and need for sustainable development

[PO.8]. Ethics Apply ethical principles and commit farofessional ethiceind responsibilities and norms of the

engineering practices

[PO.9]. Individual and team work: Function effectively as an individual, and as@mber or leader in diverse tegams

and in multidiscifinary settings
[PO.10].Communication Communicate effectivelyon complex engineering activities with the engineerir

community and with society at large, such as, being able to comprehend and write effective reports and
documentation, make effectipresentations, and give and receive clear instructions

[PO.11] Project management and financeDemonstrate knowledge and understanding of the engineering
management principles and apply these t o nagepofestsaad
in multidisciplinary environments

[PO.12]. Life-long learning: Recognize the need for, and have the preparation and ability to engage in indepe

andlife-long learningn the broadest context of technological change

[PSO.1].Apply theknowledge of basic sciences, analytical skills and modern computing tools to design, perfor
and analyse experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digital electronasyols, electric drives, instrumentation,
power systems, machine learning and artificial intelligence to design and automation of mechatronics systems

[PSO.3].Use the principles of solid mechanics, fluid mechanics, strength of materials, advanced functional ma
and manufacturing processes to design, manufacture, and commissioning of mechatronics systems.



D. Assessment Rubrics:

Criteria Description Maximum Marks
Sessional Exam | (Closed Book) 15
Internal Assessment Sessional Exam 1l (Closed Book 15
(Summative) In class Quizzes and Assignments 30
Activity feedbacks (Accumulated ang
Averaged)
End Term Exam End TermExam (Close Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a stud
(Formative) be qualified for taking up the End Semester examination. The allowar

25% includes all types of leaves including medieales.

Make up Assignments
(Formative)

Students who misses a class will have to report to the teacher abg
absence. A makeup assignment on the topic taught on the day of abse
be given which has to be submitted within a week from the date of ab
No extensions will be given ohis. The attendance for that particular day
absence will be marked blank, so that the student is not account
absence. These assignments are limited to a maximum of 5 through
entire semester.

Homework/ Home Assignment/
Activity Assignment
(Formative)

There are situations where a student may have to work in home. Alt
these works are not graded with marks. However, a student is expe
participate and perform these assignments with full zeal since the a
classroom participatioly a student will be assessed and marks wil
awarded.




E. SYLLABUS:

Basic Concepts: Fundamentals of Mechanical Design: The Design Process, Economics of Design, Reliability
andProduct Liability, Codes and Standards, Types of Materials, Shtes Response, Types Of Loads and Stress
Failure Modes, Factor of Safety, Strength Design. Static And Variable Stress Analysis: Static Strength,
Theories, Stress Concentratidfgtigue Strength, Stretsfe (S-N) Diagram, High Cycle Fatigue, Endurance Limi
Modifying Factors, Effect of Mean Stress, Fluctuating Stresses, and Stresses due to Combined Loading. D
Transmission Shaft: Materials, Permissible Stresses, Perlaigs#fiection And Permissible Angular Twist, Powe
Transmitting Elements, Design For Static And Fatigue Load, ASME Code For Shaft Design. Design of Keys:
of Keys, Application, Stresses in the Key, Selection of Keys. Coil Springs: Helical Coil Spangpression Springs
of Round/Square/Rectangular Wires, Spring Materials, Stress And Deflection of Spring Subjected to ¢
Fluctuating and Impact Loads, Spring Surge and Buckling, Concentric Springs. Power Screws: Types of Power
Terminology, Toque for Power Screws, Collar Friction, Efficiency, Nut for The Power Screw, Stresses in P
Screws, Threaded Fasteners: Effect of Initial Tension, Load on Axially Loaded Bolt, and Bolts for Pressure V
Gears: Spur and Helical Gears: Merits, Temtogy, Tooth Profile, Pressure Angle, Lewis Equation for Bes
Strength, Form Factor, Velocity Factor, Design for Static Loads, Design for Dynamic and Wear Loads.

Text Book:
1. J.E. Shigley and C.R. Mischke, Mechanical Engineering Design, McGrawHditilication, 7th Edition, 2003.

References Book:

1. R. L. Norton, Machine DesigAn Integrated Approach, Pearson Publisher, 5th Edition, 2013.
2. U.C. Jindal, Machine Design, Pearson publisher, 1st Edition, 2010.



F. Lecture Plan

Lec. No Topics Session Objective Mode of Delivery | Corresponding | Mode of Assessing the Outcome
CcO
1 Introduction and Course Hawwlit briefing To acquaint and clear teachq Lecture NA NA
expectations and understa
student expectations
2 Introduction to StresStrain diagrams for Ductili To understand the importance | Lecture CO.1 In Class Quiz ( Not Accounted)
and Brittle materials StressStrain ~ diagrams  fo
materials
3,4 Strain Energy, Resilience, Toughness, Hardn{ Few definitions for understand th Lecture CO.1 In Class Quiz
Creep & Tempetare, contact stresses, Materi| nature of the material properties
Specification
5,6 Strength Concepts: Principle Stresses, Theori Physical meaning of thherms and Lecture CO.1 Home Assignment
of failure, Factor of Safety its usage
7-10 Fatigue: SN diagram, Low cycle and high cyc| To practice numerical orLow | Lecture, C0O.1 & CO.2 | In Class Quiz
fatigue, Endurance limit, Numerical problems| cycle and high cycle fatigug
Endurance limimathematically
11 Variables affecting Fatigue strength, Fluctuat| Study of design Lecture, CO.2 Home Assignment
stresses Class Quiz
12-14 Goodman & Soderberg equations, Modifi Study and practice to check t| Lecture CO.2 Class Quiz
Goodman equation, Stresses due to combl stresses in system
loading, Numerical problems
15 Shafts: Torsion of circular solid & hollow shaft| Introduction of shafts Lecture CO.3 Class Quiz
16-17 Design of shafts subjected twending in two| Acquaint students with the detq Design Data Book CO.3 Class Quiz
planes in addition to axial loads, Numeri{ gverview of design data book
problems
1819 Keys & Pins: types of Keys and Pins, Stresse¢ Acquaint students with design { Lecture CO0.3 Class Quiz, Case Study
Keys, Design of square Keys Shaft Key assembly
20 Design of Rectangular Keys, Design of ta] What are the other types of key | Flipped COo.3 Class Quiz
Keys Classroom
21 Gear & Gear Types and Nomenclature of geal Acquaint students about Gear | Flipped CO.4 Class Quiz
Fundamentals of gears Terminology Classroom
22-23 Conjugate action and Involute Properties, How to use properties of gear tg Lecture CO.4 Class Quiz

selection of gears

select gear




24-25 StaticForce analysis on gears teeth, Analyses Analysis for gear strength Lecture CO.4 Class Quiz
strength of gear teeth
26 Dynamic Effects of forces on gear teeth, Make students to use design da| Lecture CO4 HomeAssignment
Numerical problems book to solve numerical
27 Estimation of Gear size with numerical proble{ Make students to use design d| Lecture CO.4 Class Quiz
book to solve numerical
28-29 Fatigue Strength and consideration of Factor | Acquaint students about the Lecture CO.4 Class Quiz
safety. application of formulas
3031 Velocity Factor, Design for Static Loads, Acquaint students about the Lecture CO.4 Class Quiz
application of formulas
32-33 Design for Dynamic and Wear Loads Application of formulas as well | Lecture CO.4 Class Quiz
asDesign Data Book
34-36 Numerical Problems on Spur gear design Application of formulas as well | Lecture CO.4 Class Quiz
as Design Data Book
3840 Helical GearsStatic Force analysis on gears | Application of formulas as well | Lecture CO.4 Class Quiz
teeth, Analyses of strength of geeeth as Design Data Book
41 Introduction. Type of Rolling contact bearings| Acquaint students about the Lecture CO.5 Class Quiz
application of basic formulas
42-44 Principle of seKaligning Beaing, Selection of | Application of formulas Lecture CO.5 Class Quiz
bearing type, Static Load Carrying Capacity
45 Stribecko&s EquaQairyma , | Make students to use design d| Lecture CO.5 Class Quiz
Capacity, Equivalent Bearing Load book to solvenumerical
46-47 Load- Life relationship, Selection of bearing liff Make students to use design d| Lecture CO.5 Class Quiz
load factor, Numerical Problems book to solve numerical
48 Sl'iding contact bear |Make students to use design d| Lecture CO.5 Class Quiz
Equation, McKeeds | njpooktosolve numerical
50-52 Hydrostatic Step Bearing, Energy Losses in | Application of formulas Lecture CO.5 Class Quiz
Hydrostatic Bearing,
Raimondi and Boyd Method.
5355 Selection of bearing parameters, Temperatur¢ Make students to use design d| Lecture CO.5 Class Quiz

rise and Numerical Problems

book to solve numerical




Course Articulation Matrix: (Mapping of COs with POs)

CORRELTION WITH PROGRAM OUTCOMES CORRELATION WITH
PROGRAM SPECIFIC
CO | STATEMENT OUTCOMES
PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO1|PSO2 PSO
1 (2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 3
MC Course Outcome 3 |2 2 2 3
140871 | statement
MC Course Outcome 2 1 2 3 2 3
14052 | statement
MC Course Outcome 2 3 3 2 2 2
14053 | statement
MC Course Outcome 3 2 2 3 1 2
140584 | statement
MC Course Outcome 3 1 1 2 2 1
14055 | statement
MC Course Outcome 2 1 2 2 2
14056 | statement

3-

Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation




MANIPAL UNIVERSITY JAIPUR

.}; m;{, School of AutomobileMechanical and Mechatronics Engineering
’%Q { Department of Mechatronics Engineering

“ A Course Hangbut
FLUID MECHANICS AND MACHINES | MC1407 | 4 Credits | 400 4
Session: JaMay 18 | Faculty: Dr. Ram Dayal | Class: Dep. Core (IV Sem)

A. Introduction: This course is offered by Dept. of Mechatronics Engineering as a department core, fatadle¢hes
to enable theno developan understanding of Newtonian fluids under static and dynamic conditions with the
of appropriate conservaticequations. Further to apply the fundamentals for investigating variety of applica
including basic pipe flow, fluid machinery, sports etc.

B. Course Objectives:At the end of the course, students will be able to

[1407.1]. To describe the static anlynamic fluid systems using respective governing equations.
[1407.2]. Devise simple solutions to a range of problems in basic fluid flow

[1407.3]. To apply concepts of mass, momentum and energy conservation to flows

[1407.4]. To able to analyze varietf simplified flow problems theoretically

[1407.5]. Grasp the basic ideas of turbulence and Identify various types of pumps and turbines and know the
working principles

C. Program Outcomes and Program Specific Outcomes

[PO.1]. Engineering knowledgeApply the knowledge of mathematics, science, engineeringfundameartelan
engineering specialization to the solution of complex engineering problems

[PO.2]. Problem analysisldentify, formulate research literature, and analyze complex engineeringgmstieaching
substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences

[PO.3]. Design/development of solutionsDesign solutions for complex engineering problemsdasmn system
components oprocessethat meet the specified needs with appropriate consideration for the public health and :

and the cultural, societal, and environmental considerations

[PO.4].Conduct investigations of complex problemdaUse researchased knowledge and resgamethods
includingdesign of experiments, analysis and interpretation of dathsynthesis of theinformation to provide valid
conclusions




[PO.5]. Modern tool usage Create, select, and apply appropriate techniques, resourcemdardengineering and
IT toolsincluding prediction and modeling to complex engineering activities with anunderstanding of the limitat

[PO.6]. The engineer and societyApply reasoning informed by tbentextual knowledge to assesssocietal, heal
safety, legal, and cultatrissuesand the consequent responsibilities relevant to the professional engineeringprac

[PO.7]. Environment and sustainability: Understand thenpact of the professional engineeringsolutions in socie
and environmental contextand demonstrateg¢tknowledge of, and need for sustainable development

[PO.8]. Ethics. Apply ethical principles and commit goofessional ethi@d responsibilities andnorms of the
engineering practices

[PO.9]. Individual and team work: Function effectively as andividual, and asrmember or leader indiverse tegms
and in multidisciplinary settings.

[PO.10]. CommunicationCommunicate effectivelyn complex engineering activities with theengineering commun
and with society at large, such as, being able to coraptelnd write effective reports and design documentati
make effective presentations, and give and receive clear instructions

[PO.11]. Project management and financeDemonstrate knowledge and understanding of theengineering
management principlesdn apply these to oneds own work, as a

in multidisciplinary environments

[PO.12]. Life-long learning: Recognize the need for, and have the preparation and ability to engage inindeper

andlife-long leaning in the broadest context of technological change

[PSO.1].Apply the knowledge of basic sciences, analytical skills and modern computing tools to design,perfor
analyze experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digital electronics, controls, electric drives,instrument
power systems, machine learning and artificial intelligence to design and automation of mechatronics systems

[PSO.3].Use the principles afolid mechanics, fluid mechanics, strength of materials, advancedfunctional mat:
and manufacturing processes to design, manufacture, and commissioning of mechatronics systems.



D. Assessment Plan:

Maximum
Criteria Description Marks
Sessional Exam | 15
Internal Sessional Exam Il 15
Assessment(Sumni
ive) In class Quizzes and Assignments , Activity feedbacks (Accumulate 30
Averaged)
End Term End Term Exam (Closed Book) 40
Exam(Summative)
Total 100
Attendance
(Formative) A minimum of75% Attendance is required to be maintained by a studentto be qualified
taking up the End Semester examination. The allowanceof 25% includes all types of lg
including medical leaves.
Make up Students who miss a class will have to report to the teacher about theabsence. A

Assignments

(Formative)

assignment on the topic taught on the day of absencewill be given which has to be s
within a week from the date ofabsence. No extensions will be given oiff tleigttendance fi
thatparticular day of absence will be marked blank, so that the student is notaccou
absence. These assignments are limited to a maximum of 5

throughout the entire semester.

Homework/ Home
Assignment/

There aresituations where a student may have to work in home, especiallybefore a
classroom. Although these works are not graded withmarks. However, a student is ex
participate and perform theseassignments with full zeal since the activity/ flghgesioorn
participationby a student will be assessed and marks will be awarded.




E. Syllabus

Fundamentals: Definition and properties of fluids, intensity of pressure, variation of pressure in a static fluid, Ab
Gauge Atmospheric and Vacuum pressure Manometers, Fluid statics: Hydro static forces and centre of Pres
vertical and inclined plane surfaces, Buoyancy, centre of Buoyancy, Metacentre arteMataheight, Analytical
method for determination of Metzertric height, Stability of floating and suiberged bodies, Kinematics anc
Dynamics of fluid flow : Types of fluid fl ow, Cc
Bernoulli 6s energy equati on, enleteriaventure metembdusddlawnnegipes
Darcy weisbach equation. Losses in pip&inor and major losses, Dimensional analysis and Similitude: Methe
of dimensional analysis, similitude, Impact of jet: Force exerted by the jet on stationeryandnemving vanes,
Hydraulic turbines: Pelton turbine, Francis turbine and Kaplan turbine (Constructional feature, working pri
Velocity triangle, governing mechanisms and simple problems), Centrifugal pumps:-Saggeand mukstage
pumps- constuctional feature, working principle, velocity triangles and simple problems.

F. Text Books
a. Frank M. White, Fluid Mechanics, McGraw Hill, 7th edition, 2011.

b. Yunus A Cengel and John M. Cimbala, Fluid Mechanics, Tata Mc®tideducation, 3rd edition,
2010

G. Reference Books

a. Victor Lyle Streeter, E. Benjamin Wylie, Fluid mechanics, McGraw Hille6lition, 2010
b. Pijush K. Kundu, Ira M. Cohen, David R. Dowling, Fluid Mechanics, Academic press, 5th Editior
2012



H.

Lecture Plan:

.| Mode of Assessing the
Lec. Mode of  [Correspondi
No ([Topics Session Outcome Delivery  ng CO Outcome
Introduction and Course Handt To acquaint and clear teachers expectations
1 . Lecture NA NA
Briefing understand student expectations
2 History and scope of fluid mechanics Recognize V"’?”ety Of.ﬂu'd flow problems Lecture 1407.1 In Class Quiz
encountered in practice
Concept of continuum, Thermodynamic i i i i
3,4,5 _ _ ]EI;"J.‘(']I” Wofjk'”g dkno""'e(?ge of baS'CKrC’pe”.'es YLecture 1407.1 | In Class Quiz, End Term
properties of a fluid uids and understand continuum Approximat
6 Classification of fluid flows Able to classify an_d recognize the dominant Self-Study 1407.1 Home Assignment, End Tern
parameters effecting fluid flow
7.8 4 _Flum_i statics: governing equation, pressure & Der_lw_-:' the governing eqn, ar_ld Determine theLecture 1407 1 In Class Quiz, End Term
its distribution variation of Pressure in a fluid at rest.
Pressure measuring devices, manometery, Calculate pressure using various kinds of 1407.1, | Class Quiz, Mid Term I, End
10, 11 . manometers and forces , moments exerted bjLecture
Hydrostatic forces on plarsirfaces . 1407.2 | Term
fluid at rest on plane surfaces
. Calculate forces, moments exerted by a fluig Acti_vity . Class Quiz, Mid Term |, End
12 Hydrostatic forces on curved surfaces ' (Think Pair 1407.2 ' ’
rest on curved surfaces term
Share)
Buoyancy and stability & Review of Fluid Analyze thestability of floating i
13 _ _ Self-Study | 14072 | pome Assignment, Class
Statics and submerged bodies Quiz,Mid Term 1,End Term
. . . . Understand importance of Material derivative N
14 Fluid _K||_1emat|cs. Lagrangian and Eulerian and concept of Lagrangina aRdlerial Activity 1407.2 Class Quiz Mid Term |, End
description o . Term
description of fluid flow




Distinguish between various types of flow

Class Quiz Mid Term |, End

15 |Flow visualization techniques visualizations and methods 1407.2 Term
Reynolds transport theorem and Total o o _
16 o DerivationofRTTandunderstand its importanc| Lecture 1407.3 Class QuizEnd Term
Derivative
Conservation equations in fluid flow: Understand differential equations of iz Mi
1718 9 ' Conservation of mass andlinear momenturl | acture 14073 C|6:jSS Quiz, Mid Term I,
' i i ' End Term
Integral and differential form Andtheiintegral from
UnderstandtheuseandlimitatimtheBernoulliequ _ .
19, 2( Bernoulli Equation:derivationandapplicatior] @ion, and apply it to solve a Lecture 1407.3 g:%s?eerli:z’ Mid Term Il,
variety of fluid flow problems
21 |Review of fluid Kinematics Review of concepts learned Tutorial 1407.21 Class QuizMid Term IIEnd
407.3 Term
Identify the various kinds offorces
22’23Control Volume analysis of flow systems andmoments acting on : Lecture 1407.4 Class QuizMid Term lIEnd
24 acontrolvolumeandthendeterminethe forces Term
associatedwith fluid flow
2526 D|menS|onz_iIAnaIys_|sandS|mllarlty:Dlmen5|or DeveI(_)punder_standmgofd|menS|onthomoge Lecture 1407 .4 Class Quiz, End Term
HomogeneityandPiTheorem y and itsbenefits.
27 Non-dimensionalizationofgoverningequationg Able to nondimensionalizadifferential equatiol Lecture 1407.4 Class Quiz, End Term
28 |models and prototype testing Understand the concept ofmodel and prototy Lecture 1407.4 Class Quiz, End Term

similarityand apply it to experimentalmodellin




29 |Review Numerical Practice Review of concepts learned Tutorial 1407.4 Class Quiz, End Term
i i Class Quiz
30 |[Internal flow: viscous flow in ducts dConcetE)t ofC(Ijevelloped anddeveloping flows ir Lecture 1407.4
ucts,boundary layer etc End Term
31 Reynoldsnumber, laminar and turbulent Understand difference b/wlaminar and turbule Lecture 1407.4 Class Quiz
Flows flowsin ducts 1407.5 | End term
gg Plane Poiseuille flow,HagepPoiseulleflows [Solution of NSE for simpleconfigurations Lecture 1407.4 Class Quiz
24 l0sses in pipe network Major andninorosseassociated Lecture 1407.4 Class Quiz, Mid Term II, En
with pipesandpiping networks 1407.5 | Term
35 3¢ Flow measurement devices and their Understandflowmeasurement techniques L ecture 1407.4 | Class Quiz, Mid Term I, En
" | Principles anddevices 14075 | Term
) Understanding of physicalphenomena associ Class Quiz, Mid Ternhl,End
37 External flow: flow over flat plate withexternal flows Lecture 1407.4 Term
38 Flow past bluff bodies Concept of drag, pressure force, lift Lecture 1407.4 Class Quiz, End Term
1407.4
39 Concept of drag and lift continued Lecture Class Quiz, End Term
1407.5
1407.4
40 Review of internal and external flows review Tutorial Class Quiz, End Term
1407.5
41, 47 Fluid machines: pumps and turbines Identify various types of pumps,turbines, and Lecture 1407.6 Class Quiz, End Term

understand howthey work




Understand and readharacteristiccurves for

43 Characteristic curves hydraulic machines Lecture 1407.6 Class Quiz, End Term
, Understand various scaling laws, applicable t .

44 | Scaling laws hydraulic machines Lecture 1407.6 Class Quiz, End Term

45, 44 Turbines Perform basic vector analysiflow into and ou Lecture 1407.6 Class Quiz,End Term

of pumps andturbines

47,48

Review of fluid mechanics

review

Tutorial




I. Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION
WITH
CORRELATION WITH PROGRAM OUTCOMEY PROGRAM
STATEMEN SPECIFIC
CO T OUTCOMES
0P Po| g |PdpPa f | PdPg POIPO| PO
023 516 8 |9 |10 |11 |12 [pSO PSO
1 4 7 .
1 5 PSO
To describe the static and
;ASMO dynamic fluid systems using |1 1 0
' respective governing equatior|
Devise simple solutions to a
g/l(23140 range of problemsin basic flui2 |2 |1 1 2 1 2 1
' flow
To apply concepts of mass,
¥g140 momentum and 1 3 |2 |2 1
' energy conservation to flows
To able to analyze variety of
$/|2140 simplified flow > 5 |2 1 1 1
' problems theoretically
MC140| Grasp the basic ideas of 1 1 1 1 1 1 1
7.5 turbulence
MC140 Identify various types of pumg
76 and turbines andknow their 2 |1 |1 1 1 1
' working principles

1-LowCorrelation; 2- Moderate Correlation; 3-

Substantial Correlation




MANIPAL UNIVERSITY JAIPUR
School of Automobile Mechanical and Mechatronics Engineering

[ 4

% @3 Department of Mechatronics Engineering
2, Course Hand-out
U K &
rgp gy Computer Aided Drawing Lab| MC 1430 | 1 Credits |002 1

Session: Jan 18 1 May 18 | Faculty: Mohit Jain | Class: B. Tech IV Sem

P. Introduction: This course is offered by Dept. of Mechatronics Engineering as a lab, targeting students who wish t
design machine parts of a machine, robotic link and mechanism. It includes 2D and 3D modelling of machine par

Q. Course OutcomesAt the end of the course, students will be able to

[1331.5]. Create technically correct surface and solid models that are commh tiseful for visualization and problem
solving in design and robotics engineering disciplines using various design software programs such as AutoCad

[1331.6]. Create technical presentations of models from mechanical and design engineering disciplines in bedhytec
correct and visually pleasing solid, orthographic, and section view formats

[1331.7]. Produce project design documentation using modeling skills in piogesetd assignments using Auto Cad and
Creo

[1331.8]. Coordinate design and mechanical engineering models int@fignddevelopment process

R. Program Outcomes and Program Specific Outcomes

[PO.1]. Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamentdls

an engineering specialization to the solution of complegineering problems
[PO.2]. Problem analysis ldentify, formulate research literature, and analyze complex engineering proble

reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences
[PO.3]. Design/development of solutionsDesign solutions for complex engineering problems design
system components or procestest meet the specified needs with appropriate consideration for the publicamebsthfety,

and the cultural, societal, and emrimental considerations
[PO.4]. Conduct investigations of complex problemsUse researchased knowledge and research

methods includinglesign of experiments, analysis and interpretation of dathsynthesis of the information to provide vali

conclusiors
[PO.5]. Modern tool usage Create, select, and apply appropriate technigues, resourcesodarh

engineering and IT toolmcluding prediction and modeling to complex engineering activities with an understanding ©

limitations
[PO.6]. The engineer and society Apply reasoning informed by thepntextual knowledge to assess societe

health, safety, legal, and cultural issaesl the consequent responsibilities relevant to the professional engineadtice

[PO.7]. Environment and sustainaility : Understand thémpact of the professional engineering solutions |

societal and environmental contexasd demonstrate the knowledge of, and need for sustainable development

[PO.g]. Ethics: Apply ethical principles and commit wofessional ethicand responsibilities and norms of the

engineering practices
[PO.9]. Individual and team work: Function effectively as an individual, and am@mber or leader in diverse

teams and in multidisciplinary settings



[PO.10]. Communication: Communicate effectely on complex engineering activities with the engineerir

community and with society at large, such as, being able to comprehend and write effective reports and design docun
make effective presentations, and give and receive clear instructions

[PO.11]. Project management and financeDemonstrate knowledge and understanding of the engineering
management principles and apply these to oneds own
multidisciplinary environments

[PO.12].  Life-long learning: Recognize the need for, and have the preparation and ability to engage in indepe
andlife-long learningn the broadest context of technological change

[PSO.1]. Apply the knowledge of basic sciences, analytical skills, ancemmocbmputing tools to design, perform

and analyze experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digital electronics, controls, electric dri
instrumentation, power systemsaohine learning and artificial intelligence to design and automation of mechatrc
systems.

[PSO.3]. Use the principles of solid mechanics, fluid mechanics, strength of materials, advanced func

materials and manufacturing processeddsign, manufacture, and commissioning of mechatronics systems.

Assessment Plan:

Criteria Description Maximum Marks
Internal Assessment Laboratory Sessions 60
(Summative)
End Term Assesment Lab Exam Performance 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student
(Formative) gualified for taking up the Practical End Semester examination. The allowa
25% includes all types of leaves including medical leaves.
Make up Assignments Studes who misses a lab session will have to report to the teacher abg
(Formative) absence. The missed experiment can be performed as a makeup experime
next lab session or any time before the laboratory exam
Laboratory Guidelines Students are expected maaintain an observation book and a laboratory re
notebook. The experimental data should be noted in the observation book on
of performance and the same should be transferred to the record notebook be
next lab. No students are allowedetater the lab without the observation book :
record book and attendance will be marked absent

S. Syllabus

Introduction: Modelling Using Pro Engineer; Protrusion, shell; Revolve, sweep; Chamfer, fillet, hole, parallel blendpdkot:
blend Sketcher, rotational pattern, reference pattern, Part Assembly; Finite Element Analysis using ANSYS: 2D spur 2l
element; 2D solid element, 2D thermal element; Shell element; 3D sold element

T. Reference Books

R1. I. Zeid, CAD/CAM Theory and Pracé 2ED, 2nd edition, McGraw Hill Education, 2012
R2. Pro E wildfire 4.0/creo 2.0, 2013



U. Lecture Plan:

Name of the Experiment Experiment Type of | Corresponding | Mode of Assessing the
Outcome Expt. CcO Outcome
2,3 Introduction to Autocaq Understanding Handson 1430.3 Observational  Datq
Commands about basics Viva-Voce
Assignment problem based ( Understanding Handson 1430.3 Observational  Datq
2D drawings about  different Viva-Voce
commands need
Assignment1 based on Circlg draw line diagrams
Drag mode, Arc, Ellipse, Ang
Donut commands
Assignment-2 and 3 based o Understanding Handson 1430.3 Observational  Datg
the Erase, Redraw, and Mo\ about few more Viva-Voce
Copy and transparerl additional featurg
commands and object selecti| of commands
Assignment -4 based or Learn to draw Handson 1430.3 Observational Data,
patterns. simple 2D Viva-Voce
drawings
Assignment -5 based or Learn to draw Handson 1430.3 Observational  Datq
patterns. complex 2D Viva-Voce
drawings
Assignment6 based on Dtex{ Learn for few morg Handson 1430.3 Observational  Dataq
Style and Mtext commands | complex Viva-Voce
commands
Assignment7 based on Learn for few morg Handson 1430.3 Observational  Datq
. . complex Viva-Voce
Ddunits, Limits and Status commands
commands,
Aperature, Osnap, an
Ddosnap commands
Assignment -8 based or
Stretch, Scale, Rotate, Trin
Extend, and Lengthe
commands
3D modelling using AutoCad | Learn 3D drawing| Handson 1430.3 Observational  Datd
basics Viva-Voce
Assignment-9 based on 3[ Learn simple 3D Handson 1430.3 Observational  Datq
Primitives drawings Viva-Voce
Assignment-10 based on 3[ Learn simple 30 Handson 1430.3 Observational  Datd
Primitives drawings Viva-Voce
Assignment-11 and 12 base| Learn few more Handson 1430.3 Observational  Datq
on 3D Primitives complex 3D Viva-Voce
drawings

V. Course Articulation Matrix: (Mapping of COs with POs)

STATEMENT

CORRELATION WITH PROGRAM

OUTCOMES

CORRELATION
WITH PROGRAM
SPECIFIC
OUTCOMES

87




A PSO 1| PS | PSO
g 023
1
2
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130.1 Createtechnically correct surfac 1 1
and solid models that are comm
to and useful for visualization ar
problem solving in design an
robotics engineering discipling
using various design softwa|
programs such as AutoCad

130.2 Createtechnical presentations | 1 1
models from mechanical ar
design engineering disciplines
both technically correct an|
visually pleasing solid
orthographic, and section vie
formats

130.3 Produce project desig 3 2 1
documentation using modellin
skills in projectbased assignmen
using Auto Cad and Creo

130.4 Coordinate design and mechani 1 1 1
engineering models into the desi
development process

6- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation
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MANIPAL UNIVERSITY JAIPUR
School of Automobile Mechanical and Mechatronics Engineering

Department of Mechatronics Engineering
Course Hand-out

Integrated Electronics Lab | MC1431 CBedits | 300 3
Session: Jan 201i8May 2018 | Faculty: Mr. Prabhat Ranjan | Class: B. Tech. IV Semester

Introduction: This course is offered by Dept. of Mechatronics Engineering as a lab, targeting students who wish to
research & development in industries or higher studies in field of chip design, PCB design, logic circuits, ele
circuitry etc. Offers handen experience on varied logic circuits and integrated chip testing boards.

Course OutcomesAt the end of the course, students will be able to

[1431.1]. Identify relevant information to supplement to the Digital System Design course
[1431.2]. To undertand the basic digital circuits and to verify their operation

[1431.3]. Construct basic combinational circuits and verify their functionalities

[1431.4]. Apply the design procedures to design basic sequential circuits

Program Outcomes and ProgramSpecific Outcomes

[PO.1]. Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamentdls

an engineering specialization to the solution of complex engineering problems
[PO.2]. Problem analysis Identify, formulate research literature, and analyze complex engineering proble

reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences
[PO.3]. Design/development of solutionsDesign solutions for congx engineering problems argksign

system components or procestest meet the specified needs with appropriate consideration for the publicamebsthfety,

and the cultural, societal, and environmental considerations
[PO.4]. Conduct investigations ofcomplex problems Use researchased knowledge and research

methods includinglesign of experiments, analysis and interpretation of dathsynthesis of the information to provide vali

conclusions
[PO.5]. Modern tool usage Create, select, and applypaippriate technigues, resources, amutlern

engineering and IT toolmcluding prediction and modeling to complex engineering activities with an understanding ©

limitations
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[PO.6]. The engineer and societyApply reasoning informed by theontextual kowledge to assess societal

health, safety, legal, and cultural issaesl the consequent responsibilities relevant to the professional engineadtice

[PO.7]. Environment and sustainability: Understand thénpact of the professional engineering $iaos in

societal and environmental contexasd demonstrate the knowledge of, and need for sustainable development

[PO.g]. Ethics: Apply ethical principles and commit fwofessional ethicand responsibilities and norms of the

engineering practices

[PO.9]. Individual and team work: Function effectively as an individual, and am@mber or leader in diverse

teams and in multidisciplinary settings

[PO.10]. Communication: Communicate effectivelyon complex engineering activities with the engineerir
commurity and with society at large, such as, being able to comprehend and write effective reports and design docum
make effective presentations, and give and receive clear instructions

[PO.11]. Project management and financeDemonstrate knowledge amdhderstanding of the engineering an
management principles and apply these to oneds own
multidisciplinary environments

[PO.12]. Life-long learning: Recognize the need for, and have the pedjma and ability to engage in independer

andlife-long learningn the broadest context of technological change

[PSO.1]. Apply the knowledge of basic sciences, analytical skills and modern computing tools to desigr
perform and analyzeexperiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digital electronics, controls, electric drives,
instrumentation, power systems, machine learning and artificial intelligence to desigand automation of
mechatronics systems.

[PSO.3].Use the principles of solid mechanics, fluid mechanics, strength of materials, advanced functional materi
manufacturing processes to design, manufacture, and commissionieglwditronics systems.

Assessment Plan:

Criteria Description Maximum Marks

Internal Assessment Laboratory Sessions 60

(Summative)
End Term Assesment Lab Exam Performance 40

(Summative)

Total 100
Attendance A minimum of 75% Attendance is required to be maintained
(Formative) student to be qualified for taking up the Practical End Sem

examination. The allowance of 25% includes all types of le
including medical leaves.

Make upAssignments Students who misses a lab session will have to report to the te

(Formative) about the absence. The missed experiment can be performe
makeup experiment in the next lab session or anytime befor
laboratory exam

Laboratory Guidehes Students are expected to maintain an observation book &
laboratory record notebook. The experimental data should be
in the observation book on the day of performance and the
should be transferred to the record notebook before the rextide
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students are allowed to enter the lab without the observation
and record book and attendance will be marked absent

Syllabus

Regulator using 78XX and LM 317.Digital circuit design, combinational ciréuitsplementation of Boolean functions
and Arithmetic circuits, Multiplexers and implementation of circuits using multiplexers, Decoders and implementa
circuits using deaters, code converters, display driver interfaces, ripple counters, shift registers and ring cot
synchronous counters.

Text Books:

1. Donald D. Givone, Digital Principles and Design, Tata McGraw Hill Publications, 2002.

2. Morris Mano, Digital desigrPrentice Hall Publishers, 4

th edition, 2007.

3. D. Stanley William, Operational Amplifiers with Linear Integrated Circuits, Prentice Hall
2004.

References:

1. David J. Comer, Digital Logic State Machine Design, Oxford University Press, 3rd edition.
2. A. Ananda Kumar, Switching Theory and Logic Design, Prentice Hall of India Publishers,

20009.

Lecture Plan:

Lab | Name of the Experiment | Experiment Type of | Corresp | Mode of Assessing the
No Outcome Expt onding | Outcome
CO
1 Study of Implementation To acquaint ang HandsOn NA NA
of Logic Gates . clear queries
regarding
Implementation of
Logic Gates .
2 Study of Implementatiof To acquaint with HandsOn| 1431.1 | Observational DataYiva-
of Arithmetic Circuits. basic assembly 1431.2 | Voce
programming
3 Design, build and teg To acquaint with HandsOn| 1431.3 | Observational Data, Viva
simple combinationa direct addressing il Voce
circuits using logic gate| assembly
like NAND and NOR programming
4 Code converters Circuit | To acquaint with HandsOn| 1431.2 | Observational Data, Viva
loop programming 1431.4 Voce
5 Magnitude  Comparatg To acquaint indirec] HandsOn | 1431.1 | Observational Data, Viva
and Parity| addressing ir Voce
Checker/Generator assembly
(Odd/even parity) programming
6 Multiplexers and De | To acquaint with HandsOn| 1431.2 | Observational Data, Viva
multiplexers basic arithmetic Voce
operations

91



7 Encoders and Decoders | To acquaint with HandsOn | 1431.5 | Observational DataYiva-
basic arithmetic Voce
operations an(
complex
instructions
8 Flip Flops To acquaint with HandsOn| 1431.2 | Observational Data, Viva
basic arithmetic Voce
operations an(
complex
instructions
9 Study of IC 7474 Positivi To acquaint with HandsOn | 1431.3 | Observational Data, Viva
edge triggered dual D flig basic  arithmetic Voce
flops with preset and cleg operations an(
complex
instructions
10 Synchronous it up| To acquaint with HandsOn| 1431.2 | Observational Data, Viva
counter short jump Voce
11 Ring Counter To acquaint with HandsOn| 1431.5 | Observational Data, Viva
long jump Voce
12 Design of SISO and SIP({ To understan¢ HandsOn | 1431.3 | Observational Data, Viva
register, about LCD Voce
operations and it
programming
13 Design of PISO and PIP{ To understand HandsOn | 1431.1 | Observational Data, Viva
register, about stepper motc 1431.5 | Voce
operations and it
programming
14 Digital to Analog| To understan¢ HandsOn | 1431.3 | Observational Data, Viva
Converter about LED blinking Voce
operations and it
programming
15 Finite State Machine To understand HandsOn | 1431.2 | Observational Data, Viva
about sever| Voce
segment  display
operations and it
programming
16 Revision Revision of| HandsOn | 1431.2 | Observational Data, Viva
Experiments Voce
Z. Course Articulation Matrix: (Mapping of COs with POs)
CORRELATION WITH PROGRAM CORRELATI
OUTCOMES ON WITH
STATEMENT PROGRAM
SPECIFIC
OUTCOMES
P PP PP PPIPIPIP |P|P|PS|PSO2 P
0O|0|0|0|0O|0O|O|O|O|O|O|O|O S
112|3|4|5|6|7|8|9(1 |1 |1 |1 @)
0|1 |2 3
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MC14 | Identify relevant information tg 1 1
31.1 | supplement to the Digite

System Design course.
MC14 | To understand the basic digit 3 1 |2
31.2 |circuits and to verify theil

operation
MC14 | Construct basic combination 2
31.3 |circuits and verify theil

functionalities
MC14 | Apply the design procedures 1 2 |2
31.4 | design basic sequential circui

4-

Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation
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2y | ,ggg MANIPAL UNIVERSITY JAIPUR
Ny ot School of Automobile, Mechanical and Mechatronics Departmeliechatronics

Course Hanabut
[Organization and Management | BB1540 | 3 Credits |
Session: July December 2017 | Faculty: DBunny Dawar €lass: Mechatronics V Semester 1

A. Course Introduction: Today 6s world consists of many |l ocal, nati
business depends on their effective and efficient management. Therefore, mamggaysea most powerful and crucial
role in the success and survival of the whole world. The significance of the course enlightens the dynamic lifegiving ¢
in every business. Consequently, it viilpll ienneerogde laesar
business world. The objective is to provide an understanding of basic concepts, principles and practices of organiz:
management. The aim is to inculcate the ability to apply multifunctional approach to orgaaizatjectives. This course
will enable students understand the basic concept of organization and management and various functions of it.

B. Course OutcomesOn completion of the course the students shall be able to:

[BB1540.1].Understand theory and praziof organization and management.

[BB1540.2].Build a comprehensive knowledge about marketing and personnel manad&mb40.3].Develop the skills of
leadership and motivation.

[BB1540.4].lllustrate the concept of entrepreneurship.

[BB1540.5].Develop the knowledge of management information system (MIS).

C. Program Outcomes and Program Specific Outcomes

[PO.1]. Critical Thinking: Take informed actions after identifying the assumptions that frame our thinking and action:
checking out thelegree to which these assumptions are accurate and valid, and looking at our ideas and dec
(intellectual, organizational, and personal) from different perspectives

[PO.2]. Effective Communication: Speak, read, write and listen clearly in persontanaugh electronic media in English
and in one Indian language, and make meaning of the world by connecting people, ideas, books, media and
technology.

[PO.3]. Social Interaction: Elicit views of others, mediate disagreements and help reach conclusgnosip settings.

[PO.4]. Effective Citizenship: Demonstrate empathetic social concern and equity centered national development, anc
ability to act with an informed awareness of issues and participate in civic life through volunteering.

[PO.5]. Ethics: Recognize different value systems including your own, understand the moral dimensions of your deci

and accept responsibility for them.
[PO.6]. Environment and Sustainability: Understand the issues of environmental contexts and sustainable dexaiop

[PO.7]. Seli-directed and Life-long Learning: Acquire the ability to engage in independent andléfeg learning in the
broadest context soctechnological changes.

[PSO.1].Understanding Traditional and Contemporary Managerial Concepts and Moded: Understanding in detail,
the contents of various functional areas of Business & Management and the implications of psychological and
behavioral aspects on the organizations.
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[PSO.2]. Analyzing Business Environment:ldentifying opportunities existinip the domestic and global business and
economic environment and initiating systematic approach towards rational decision making.

[PSO.3].Application of Business Concepts and Managerial Skilldmplementing conceptual knowledge in real busine:
situatons for ensuring business sustainability and growth.

D. Assessment Plan

Criteria Description Maximum Marks

Sessional Exam | (Closed Book) 15

Internal Assessment Sessional Exam Il (Closed Book) 15

(Summative) In class Quizzes and Assignments , Activity 30

feedbacks (Accumulated and Averaged)

End Term Exam End Term Exam (Closed Book) 40
(Summative)

Total 100

Attendance (Formativg A minimum of 75% Attendance is required to be maintained by a student to be qu
for taking up the End Semester examination. The allowance of 25% includes all t
leaves including medical leaves.

Make up Students who misses a class will have to report to the teacher about the absence
Assignments makeup assignment on the topic taught on the day of absence will be given whic
(Formative) be submitted within a week from the date of absence. No extensions will be giver

this. The attendance for that particular day of absence will be marked blank, so th
student is not accounted for absence. These assignments are limited to a maxim
throughout the entire semester.

Homework/ Home There are situations where a student may have to work in home, especially befor
Assignment/ Activity | flipped classroom. Although these works are not graded with marks. However, a
is expected to participate and perform these assignments with full zeal since ihg

Assignmat ' S ) .
Y flipped classroom participation by a student will be assessed and marks will be a

(Formative)

E. Syllabus

Unit 1: Meaning and definition of an organization, Necessity of Organization, Principles of Organization, Formal and Infc
Organizations. Margement: Functions of Management, Levels of Management, Managerial Skills, Importance of Manags
Models of Management, Scientific Management, Forms of Ownership, Organizational Structures, Purchasing and Mark
Management, Functions of PurchasingpBement, Methods of Purchasing, Marketing, Functions of Marketing, Advertising

Unit 2: Introduction, Functions of Personal Management, Development of Personal Policy, Manpower Planning, Recruit
and Selection of manpower.

Unit 3: Motivationi Introduct i on, Human needs, Masl owés Hierarchy o
Moti vati on, Moti vation Theori es, Mc Gr egor 6 s T h-éntradyction a
Qualities of a good Leader, Leadership Stylesasdership Approach, Leadership Theories.

Unit 4: Entrepreneurship Introduction, Entrepreneurship Development, Entrepreneurial

Characteristics, Need for Promotion of Entrepreneurship, Steps for establishing small scale unit.
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Unit 5: Data and Information; Need, function and Importance of MIS; Evolution of MIS; Organizational Structure and MiIS
Computers and MIS, Classification loformation Systems, Information Support for functional areas of management.

F. Text Books

T1.

Koont z,

Har ol

Cyril

O6Donnel | ,

TBata McGrhaHlilinNew Béhi

T2. Robbins, Stephen P, and Mary Coulter: Management, Prentice Hall, New Delhi

T3.

E. S. Buf f a

G. Reference Books

R1.

H. J.

and R.

Arnol d and D. C.

FelHilman

R2. Aswathappa K: Human Resource and Personnnel Management, Tata McGraw Hill

R3. William Wether& Kéh Davis, Human Resource and Personnel Management, McGraw

Hill

H. Lecture Plan

eKat$amisn MaMa dEsitoe, VWiey,gle8B ¢ thi o n

AOrgani zati onal

management

management

Lecture | PARTICULARS Session Outcome Mode of | Corresp | Mode of
No. Delivery | onding Assessing the
CO Outcome
1. Meaning and definition of an Understands the importance Lecture BB1540.1 | Class Quiz
organization, Necessity of and concepts of organizatiof PPT Mid Term |
Organization management. Discussion End Term
2. . o Learn and understand the | Lecture BB1540.1 | Class Quiz
Principles of Organization, Form o .
- process and principles as w¢ PPT, Mid Term |
and Informal Organizations o : :
learn types of organizations| Discussion End Term
3. Learn the principles of Lecture BB1540.1 | Class Quiz
management and i
Management Function: Planning admingijstration as well how EPT _ :“(; Trerm I
& Organizing they are applicable in a Iscussion ndterm
business Organization
4, Understand the basic proceg Lecture BB1540.1 | Class Quiz
Management Function: Leading of various management PPT, Mid Term |
& Controlling functions and how they are | Discussion End Term
applicable in the organizatio
5. . : Understanding of different | Lecture BB1540.1 | Class Quiz
Managerial Skills, Importance of . ; .
Management managerial skills PPT, Mid Term |
g ' Discussion End Term
6. Activit Understanding of previous | Class BB1540.1 | Quiz/ Case
y lectures activity study
7. Models of Management: Students will gain the Lecture, | BB1540.1 | Class Quiz
e gement. knowledge of different Discussion Mid Term |
nd Term
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8. Understand the approach of| Lecture , | BB1540.1 | Class Quiz
Models of Management: . . . .
. behavioral management Discussion Mid Term |
Behavioral approach
End Term
9. - Understanding of previous | Class BB1540.1 | Class iz/
Activity related models of ng ot previod - Quiz
lectures activity case study
management
10. . Understanding of Ownershi| Lecture, | BB1540.2 | Class Quiz
Forms of Ownership and o . : .
. and Organization Structures| Discussion Mid Term |
Organization Structures
End Term
11. Understanding of previous | Class BB1540.2 | Class Quiz/
Activity lectures activity case study
12. Understanding of purchasing Lecture BB1540.2 | Class Quiz
Purchasing Function and function and marketing PPT Mid Term |
Marketing Function function ,Discussio End Term
n
13. Students will gain knowledgq Lecture BB1540.2 | Class Quiz
Advertising and Changing of advertising and how PPT, Mid Term |
Dynamics of Advertising advertising is changing with | Discussion End Term
market
14. Understanding of previous | Class BB1540.2 | Class Quiz/
Activity lectures activity case study
15. Introduction, Functions of Understandlng_ of human Lecture BB1540.2 Cl.ass Quiz
resource function and PPT Mid Term I
Personnel Management, - o
Development of Personnel Polic policies of personnel Discussion End Term
P management
16. Students will gain the Lecture, | BB1540.2 | Class Quiz
Manpower Planning knowledge of manpower Discussion Mid Term I
planning End Term
17. Students will gain the Lecture BB1540.2 | Class Quiz
Recruitment of Manpower knowledge of various steps | PPT, Mid Term Il
P and process of recruitment ij Discussion End Term
human resource :
18. Students will gain the Lecture BB1540.2 | Mid Term I
lecti ; knowledge of various steps| PPT, End Term
Selection of Manpower and process of selection in | Discussion
human resource
19. Understanding of previous | Class BB1540.2 | Class Quiz/
Activity lectures activity case study
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20. Understand the meaning of | Recap of | BB1540.3 | Class Quiz
the motivation, human need{ Previous Mid Term |l
Introduction to Motivation, and the Mas]| dlecture, End Term
Human needs, Mimotivation Students will lear ;i?;ure
Hierarchy of needs various types of motivation. | . '
Discussion
21. Tvoes and techniques of Understand different Lecture BB1540.3 | Class Quiz
yp' . g techniques of motivation an¢ PPT, Mid Term I
Motivation . . .
their uses. Discussion End Term
22. Students will learn the popul Lecture BB1540.3 | Class Quiz
Mc Gregor 6s The . o Pop . Q
Hvaiene Maintenance Theor theories of motivation. PPT, Mid Term I
yo y Discussion End Term
23. o Understanding of previous | Class BB1540.3 | Class Quiz/
Activity lectures activity case study
24, Leadership Introduction Students will learn different | Lecture BB1540.3 | Class Quiz
Qualities of a good Leader, approaches of leadership. | PPT, Mid Term |
Leadership Styles Discussion End Term
25. Understand different theorie| Lecture BB1540.3 | Class Quiz
Leadership Theories of leadership PPT, Mid Term I
Discussion End Term
26. Understand different theorie| Class BB1540.3 | Class Quiz
Leadership Theories of leadership Activity, Mid Term I
PPT End Term
27. . Understanding of previous | Class BB1540.3 | Class Quiz/
Activity .
lectures activity case study
28. . Students will learn about Lecture BB1540.4 | Class Quiz
Entrepreneurship Introduction, . : .
Entrepreneurshio Development entrepreneurship and its PPT, Mid Term Il
P P b development. Discussion End Term
29. Entrepreneurial Characteristics, Understand the char.acterlstl Lgcture,_ BB1540.4 Cl_ass Quiz
. and need for promoting Discussion Mid Term I
Need for Promotion of _ ,
: entrepreneurship unit. End Term
Entrepreneurship
30. Steps for establishing small scal Analyze the various steps | Lecture BB1540.4 | Class Quiz
.p 9 involved in establishing sma| PPT, Mid Term |l
unit . .
scale. Discussion End Term
31. Activit Understanding of previous | Class BB1540.4 | Class Quiz/
y lectures activity case study
32. Understand the difference | Lecture, | BB1540.5 | Class Quiz
between data and informatiq Discussion End Term

Data and Information; Need and
Importance of MIS

and the importance of
managerial information
system in an organization.
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33. : , Understand different phaseg Lecture BB1540.5 | Class Quiz
Functions of MIS and Evolution .
MIS related to evolution of MIS. | PPT, End Term
Discussion
34. Activit Understanding of previous | Class BB1540.5 | Class Quiz/
y lectures activity case study
35. Understand the use of Lecture BB1540.5 | Class Quiz
managerial information PPT, End Term
system in organizational - -
Organizational Structure and M} <t ,cture. Student will learn Discussion
about management
information system.
36. Analyze the close ended cag Case study BB1540.5 | Case study
Activity study related to the analysis
management.
37. Understand the basic Lecture BB1540.5 | Class Quiz
Computers and MIS requirement of managemen{ PPT, End Term
and computers in business | Discussion
38. Classification of Information Learn the importance of Lecture BB1540.5 | Class Quiz
Systems and Information Suppo| Control and it is the fourth | PPT, End Term
for functional areas of and final principle element o| Discussion
management the managerial process.
39. Classification of Information Lear the controlling that Lecture BB1540.5 | Class Quiz
Systems and Information Suppo| intends to ensure that PPT, End Term
for functional areas of everything occurs in Discussion

management

conformity with the plans
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I.  Course Articulation Matrix: (Mapping of COs with POs)

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation

CORRELATION WITH PROGRAM CORRELATION
OUTCOMES WITH
Co STATEMENT PROGRAM SPECIFIC
OUTCOMES
PO 1 PO | PO | PO | PO | PO6/PO7|PSO | PSO | PSO 3
2 3 4 5 1 2
BB _ 2 2 2
1540 1 Understand theory and practice of
| organization and management
BB Build a comprehensive knowledge 1 2 1
1540.2 about marketing and personnel
management
BB 2 2 2 2
1540 4 Develop the skills of leadership ang
motivation.
B8 lllustrate th t of 2 1 1 !
1540.4 Nlustrate the cohcep 0
entrepreneurship.
BB Develop the knowledge of 2
1540.5 management information system.
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Q . MANIPAL UNIVERSITY JAIPUR

;:;Q ”I b; School of Automobile Mechanical andiechatronics Engineering
2, o . .
7 ,_,x&?\ Department of Mechatronics Engineering

RO Course Hangbut
Control Systems | MC1504 Credits | 4004
Session: Juhl 71 Nov17 | Faculty: Dr. Ajay Kumar| Class: Core Subject

A. INTRODUCTION: This course is offered by Dept. of Mechatronics Engineering as a Program Elective.
course covers the analysis of linear systems and its stability using various techniques.

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

[ME1507.1] Describe the mathematical model of a system and understand the methods of representation of s
and to design their transfer function models.

[MC1507.2] Translate the Mechanical System to analogous Electrical System.

[MC 1507.3]Describe feedback control in control systems.

[MC1507.4] Analyze the time response of systems and steady state error analysis and Interpret and differenti

response of the different order systems for standard test input signals.

[MC1507.5] Demonstrate the methods of basic control system design, including time and frequency response.

and test MATLAB programs to check the system stability to enhance employability skills

C. PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.1].Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamentals, and

Engineering specialization to the solution of complex engineering problems.

[PO.2].Problem analysis Identify, formulate, research literature, and analyze complex engineering problems ree

Substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences

[PO.3].Design/development of solutiondesign solubns for complex engineering problems and design system
Components or processesthat meet the specified needs with appropriate consideration for the public he

Safety, and the cultural, societal, and environmental considerations.

[PO.4].Conduct investigations of complex problemdJse researchased knowledge and research methods includi

Design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid
Conclusions.

[PO.5]. Modern tool usage Create, select, and apply appropriate techniques, resources, and modern engineer
IT tools including prediction and modeling to complex engineering activities with an understanding of tt

Limitations.

[PO.6].The engineerand society Apply reasoning informed by the contextual knowledge to assess societal, he

Safety, legal, and cultural issues and the consequent responsibilities relevant to the professional engineering

Practice

[PO.7]. Environment and sustainabilty: Understand the impact of the professional engineering solutions in soc
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and environmental contexts, and demonstrate the knowledge of, and need for sustainable development
[PO.8]. Ethics. Apply ethical principles and commit to professional ethius @sponsibilities and norms of the
Engineering practices

[PO.9]. Individual and team work: Function effectively as an individual, and as a member or leader in diverse te
and in multidisciplinary settings

[PO.10].Communication Communicate effecting on complex engineering activities with the engineering
Community and with society at large, such as, being able to comprehend and write effective reports and desig
Documentation, make effective presentations, and give and receive clear instructions

[PO.11] Project management and financeDemonstrate knowledge and understanding of the engineering and
Management principles and apply these to oneds oV
projects and in multidisciplinary environments

[PO.12]. Life-long learning: Recognize the need for, and have the preparation and ability to engage in indepen
and lifelong learning in the broadest context of technological change

[PSO.1].Apply the knowledge of basic sciences, analytical skills and modern computing tools to design, perfor
and analyze experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digitat&bnics, controls, electric drives, instrumentation,
Power systems, machine learning and artificial intelligence to design and automation of mechatronics s
[PSO.3].Use the principles of solid mechanics, fluid mechanics, strength of matenascad functional materials

and manufacturing processes to design, manufacture, and commissioning of mechatronics systems.
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D. Assessment Rubrics:

Criteria Description Maximum Marks
Sessional Exam(IClosed Book) 15
Internal Assessment Sessional Exam 1l (Closed Book 15
(Summative) In class Quizzes and Assignment 25
MATLAB for designing any systen
Attendance 5
End Term Exam End Term Exam (Closed Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a stud
(Formative) be qualified for taking up the End Semester examination. The allowar
25% includes all types of leaves including medical leaves.
Make up Assignments Students who misses a class will have to report to the teacher abg
(Formative) absence. A makeup assignment on the topic taught on the day of abse

be given which has to be submitted within a week from the date of ab
No extensions will be given ohis. The attendance for that particular day
absence will be marked blank, so that the student is not account
absence. These assignments are limited to a maximum of 5 through
entire semester.

Homework/ Home Assignment/ | There are situations where a student may have to work in home. Alt

Activity Assignment these works are not graded with marks. However, a student is expe
(Formative) participate and perform these assignments with full zeal since the a
classroom participatiomy a student will be assessed and marks wil
awarded.
E. SYLLABUS:

Block Diagrams and Signal flow graph: Transfer function, Block Diagram, Simplification of systems, Signal
graphs, Gain formula, State diagram, Transfer function of discretesygstams (PTF), Zero order hold; Syster
modeling: Modeling of electrical and Mechanical Systems (translational & Rotational), System equations, its el
equivalent (analogous) networks; Time domain analysis: Stability, Rdéwtitz criterion, time rsponse for
Continuous data systems, type and order of systems, Steady state error for linear Systems, Unit step response
order systems, Root locus properties and construction; Frequency domain analysis: Introduction, secor
prototype syst@, Bode diagram, Gain and Phase margins, Nyquist stability criterion; Compensators and contl
Proportional, Integral, Pl, PD and PID controllers, Lead, Lag and-Lagadtompensators; State space representati
Stability Analysis, State transition mnx, Eigen values, Controllability and Observability.

F. Text Books:

Ogata, K., Modern Control Engineering, Prentitall, [2002]

Hsu, J. C. & A. U. Meyer, Modern Control Principles and Applications, McG+#dly[1968]

G. Secondary References:

Gopal, M, Modern Control System Theory, John Wiley Eastern Ltd. New Delhi, [1984]

Friedland, B., Control System Design, McGrai¥, [1986]

M. Gopal , ADi gital Control and State Variabl e Met
Kuo, B. CConfibobbgi Bgbtemso, Oxford University press
Ogata, K., State Space Analysis of Control Systems, Prdiétte[1967]

Kuo, B. C., Automatic Control Systems, Preniidall, [1987]

Slotine, J. E. & Weiping Li, Applied Nonlinear Control, Prentidall, [1991]

Gibson, J. E., Nonlinear Automatic Control, McGraii¥, [1963]
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Software:
MATLAB: Control and Simulink Tool Boxes, Math Works Inc.
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H. Lecture Plan:

Practice

different methods for finding

stability

Lec. No | Topics Session Objective Mode of Delivery | Corresponding | Mode of Assessing the Outcom
CO
1 Introduction and Course Hawulit briefing | To acquaint and clear teachg Lecture NA NA
expectations andunderstang
student expectations
2 Introduction to feedback control systen; To understand the importan( Lecture CO0.1&C0O.2 |In Class Quiz ( No
of feedback systems Accounted)
3,4 Describe open loop and closed loop | Few definitions for Lecture C0.1 & CO.2 | In Class Quiz
systems wittexamples understanding closed log
systems
5,6 Introduction to block diagram Physical meaning of the tern Lecture CO0.2 Home Assignment
representation and its usage
7.-10 Block DiagramRepresentation numeric| To practice numerical o| Lecture, Flipped CO.3 In Class Quiz
Practice Block Diagram Representatio| Classroom
11 Concepts of Signal Flow Graph Study of Mason Gain Formu CO0.3 Home Assignment
for closed loop systems Class Quiz
12-14 Modelling of Electrical, Mechanical Systen| Study of Modelling of a syster Lecture CO.3 Class Quiz
15,16 Numerical Practice Numerical Practice Lecture CO.3 Class Quiz
17 Introduction to Control System usin Acquaint students with the bri¢ Software CO.6 Class Quiz
MATLAB overview of control systen Learning
toolbox
1819 Introduction to stability To check for stability Software CO.6 Class Quiz, Case Study
conditions by and analysing | Learning
MATLAB
20 Different methods for finding stability | Acquaint  students  aboy Flipped CO.5 Class Quiz
different methods for findin¢ Classroom
stability
21 Routh Hurwitz Criteria, Numericg Acquaint students about Lecture CO.5 Class Quiz

105




22-24 Time response Analysis Time Response for continuou| Lecture CO.5 Class Quiz
Systems

25 Numerical Practice Numerical Practice Lecture CO.5 Class Quiz

26 Bode Plot Acquaint about another Lecture CO.5 Class Quiz
method for findingstability

27-30 Root Locus and Bode plot Numerical Stability analysis Lecture CO.5 Class Quiz

Practice

31-32 Nyquist Criteria Stability analysis Lecture CO.4 Home Assignment

3335 Introduction to State space Analysis To understand importance ( Lecture CO4 Class Quiz
state space analysis

36 Introduction to PID Controller Introduction about Controllers Lecture CO.3 Class Quiz

37 Revision NA NA, Flipped | NA NA

Classroom
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CourseArticulation Matrix: (Mapping of COs with POs)

ON@

STATEMENT

CORRELTION WITH
PROGRAM OUTCOMES

CORRELATION WITH PROGRAM SPECIFIC
OUTCOMES
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PR QT
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PSO
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ME
166
0.1

Describe thenathematica
model of a system an
understand the methods
representation of syste
and to design their transf
function models

ME
166
0.2

Translate the Mechanic
System to analogou
Electrical System

ME
166
0.3

Describe feedback contr
in control systems.

ME
166
0.4

Analyze the time respong
of systems and steady st
error analysis and Interpr
and differentiate  th¢
response of the differer
order systems for standa
test input signals.

ME
166
0.5

Demonstrate the methog
of basic control syster
design, including time an
frequency respons
Analyze

and test MATLAB
programs to check th

system stability.

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation
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MANIPAL UNIVERSITY JAIPUR

\ 9 f, School of Automobile Mechanical and Mechatronics Engineering
Y N . o
‘%Q 9}35 Department of Mechatronics Engineering
< s Course Hanébut
Up P &
Pikgp gV Mechatronics Systems Elements | MC 1508 | 4 Credits |31 04

Session: July 17 Dec 17 [Faculty: Prabhat Ranjan | Class: Core Subject

A. Introduction: This course is offered by Department of Mechatronics Engineering as a core subject, targeting stude
wishto pursueresearct& developmenin industriesor higherstudiesn field of MechatronicsThe cours€focuses on key
elements of mechatronics system such as system modelling, sensors, actuators amtbooititnols.

B. CourseObjectives:

[1508.1]. Discuss the basic elements of a mechatronics system.

[1508.2]. Analysedifferent type of actuators such as relays, motors and their applica
[1508.3]. Understand the working and application of various sensors.

[1508.4]. Design various type of signal conditioning systems for a mechatronics sys
[1508.5]. Design and implementation of a control algorithm in a mechatronics syster

C. Program Outcomes and Program Specifi©utcomes

[PO.1]. Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamentals

and an engineeringpecialization to the solution of complex engineepraplems
[PO.2]. Problem analysis Identify, formulate research literature, and analyze complex engineering problen

reaching substantiated conclusions using first principles of mathematics, naameéscand engineering sciences
[PO.3]. Design/development of solutionsDesign solutions for complex engineering problemsdesign
systemcomponent®r processethatmeetthe specifiedneedswith appropriateconsideratiorior the public health

andsafety, and the cultural, societal, and environmental considerations
[PO.4]. Conduct investigations of complex problemsUse researchased knowledge and research

methods includinglesign of experiments, analysis and interpretation of dathsynthesisfdhe information to

provide valid conclusions

[PO.5]. Modern tool usage Create, select, and apply appropriate techniques, resourcespdach

engineering and IT tooiscluding prediction and modeling to complex engineering activities with an

understading of thelimitations
[PO.6]. The engineerand society. Apply reasoningnformedby the contextuaknowledgeto assessocietal,

health, safety, legal, and cultural issaesl the consequent responsibilities relevant to the professiogiakeering

practice
[PO.7]. Environment and sustainability: Understandheimpactof the professionaéngineeringolutionsin

societal and environmental contexasd demonstrate the knowledge of, and need for sustainable development

[PO.g]. Ethics: Apply ethicalprinciplesandcommitto professionakthicsandresponsibilitieandnormsof the

engineeringractices
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[PO.9]. Individual andteamwork: Functioneffectivelyasanindividual,andasamemberor leaderin diverse

teams and in multidisciplinangettings

[PO.10]. Communication: Communicate effectivelpn complex engineering activities with the engineering

community and with society &rge, such as, being able to comprehend and write effective repodissagml
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documentation, make effective presentations, and give and receive clear instructions
[PO.11].
managemenirinciplesandapplythesg¢oo n eo@wrsvork, asamembeiandleaderin ateamto manageprojects and

Project management and financeDemonstrate knowledge andderstanding of the engineering and

in multidisciplinary environments
[PO.12].
independent anlife-long learningn the broadest context of technologichbnge

Life-long learning: Recognize the need for, and have the pwgjmn and ability to engage in

[PSO.1].Apply the knowledge of basic sciences, analytical skills and modern computing tools to design, perfo
and analyzexperiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digital electronics, controls, electric drives, instruments
power systems, machine learning and artificial intelligence to desjawtomation of mechatronics systems.

[PSO.3].Use the principles of solid mechanics, fluid mechanics, strength of materials, advanced functional mg

and manufacturing processes to design, manufacture, and commissioning of mechatronics systems.

D. Assessment Plan:

Criteria Description Maximum Marks
Sessional Exam | 15
Internal Assessment Sessional Exam 15
(Summative) Il
In class Quizzes and Assignments 30

Activity feedbacks (Accumulated
and Averaged)

End Term Exam End TermExam 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student to I
(Formative) gualified for taking up the End Semester examination. The allowance of 25%

includes all types of leaves including medical leaves.

Make up Assignments
(Formative)

Students who misses a class will have to report to the teacher about the abs
A makeupassignmentnthetopictaughtonthedayof absencevill begivenwhich
hasto be submittedwithin a weekfrom the dateof absenceNo extensionwill be
given on this. The attendance for that particular day of absence will be marked
so that the student is not accounted for absence. These assignments are lin
maximum of 5 throughout the entsemester.

Homework/ Home Assignment/
Activity
Assignment
(Formative)

There are situations where a student may have to work in home, especially k
a flipped classroomAlthough theseworks are not gradedwith marks.However,a
studenis expectedo participateand performtheseassignmentsiith full zealsince
theactivity/ flipped classroonparticipationby a studenwill beassessedndmarks
will be awarded.
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E. Syllabus

Introduction of mechatronic systems, needs and benefitsn@thatronics in manufacturing, Sensors and Transduct
Displacement Sensor StrairStrain gauges, Force/Torque, Motion & Velocity sensors, Proximity and Range seifiioty
currentsensor ultrasonicsensoraserinterferometetransducerHall Effect sensorjnductive proximity switch, Light sensors,
phototransistors, Flow sensors, laser Doppler anemometer, tactile sensorswitiio® reed switch, Piezoelectric sensors
vision sensor, Drives and Actuators: Solenoids, relays, diodes, ThyristoSCERBJT, FET, DC motor, Servo motor, BLDC
Motor, AC Motor, stepper motors, Piezoelectric actuators, Shape memory alloys, Hydraulic & Pneumatic devices, Power ¢
valves, cylinder sequencing, Data Acquisition & Translation: Signal conditioning, éxiér, Pulse width Modulation, Signal
Analysis, Linearization of data, Compensation, Signal Averaging, Fourier analysis, Data Presentation System (aisdg
ray oscilloscope, LED, LCD, Printers, Magnetic Recording. Controllers and Algorithmsadatibller and controller tuning.

Text Books

T1. D. A. Bradley and others, Mechatronics, Chapman & Hall Publications.

T2. David G. Alciatore & Michael B Histand.,Introductionto MechatronicaandMeasuremensystems;Tata McGraw
Hill, 2003.

Reference Books

R1. Dan Nesculescu, Mechatronics, Pearson Education Pvt. Ltd, 2002

R2. C. R. Venkataramana, Mechatronics, Sapna Book house, Bangalore, 2001
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F. LecturePlan:

Lecture Topics Session Outcome Mode of Delivery | Corresponding | Mode  of  Assessing the
No. CcO Outcome
1,2 Introduction, Basic elements of MSE To understand the basic elements| Lecture 1508.1 In Class Quiz
MSE Mid Term
| End Term
3,4 Basics of Sensors and Transducers, Understanding basics of sensors g Lecture 1508.1 In Class Quiz
Displacement Sensors working of displacement sensor 1508.3 Mid Term |
5 Strain gauges Analysis and application of stain | Lecture 1508.3 In Class Quiz
gauge sensor End Term
6,7 Force/Torque measurement Measurement  methods of | Lecture 1508.3 Home Assignment
force/torque End Term
8,9,10 Motion & Velocity sensors Explain working of motion and Lecture 1508.3 In Class Quiz
velocity sensors End Term
11,12,13 | Proximity and Range sensors, Basics of proximity sensorsand | Activity (Think Pair 1508.3 Class Quiz
working of different type ofensors| Share) Mid Term
| End Term
14,15 Eddy current sensor, Explain working of eddy current | Lecture, Activity 1508.3 Class Quiz
sensor (Jigsaw) Mid Term 1
Endterm
16 ultrasonic sensor, Describe the working and| Lecture, Flipped 1508.3 Home Assignment
application of ultrasonic sensor Class Class Quiz
Mid Term 1
End Term
17 laser interferometer transducer Describe the working and| Lecture, Activity 1508.3 Class Quiz
application of laseinterferometer | (Think Pair Share) Mid Term 1
transducer End Term
18 Hall Effect sensor, Discuss the working of hall effect | Lecture 1508.3 Class Quiz
sensor Mid Term
| End Term
19,20 Light sensors Discuss aboutiifferent type oflight | Lecture 1508.3 Class Quiz
sensors End Term
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21,22

Flow sensors, laser Doppler anemometer

Explain about flow sensors

Lecture

1508.3

Class Quiz
Mid Term
Il End
Term

23,24

tactile sensors

Application and working of tactile
sensor

Lecture, Activity

1508.3

Class Quiz
Mid Term
Il End
Term
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25,26

Piezoelectric sensors,

Analysis and  working of
piezoelectric sensor

Lecture, Activity

1508.3

Class Quiz
Mid Term
Il End
Term

27

vision sensor

Describe visiorsensors

Lecture

1508.3

Class Quiz
Mid Term
Il End
Term

28,29

Relays, Solenoids,

Explain working of relays and
solenoid

Lecture

1508.2
1508.1

Class Quiz
Mid Term
Il End
Term

30,31

diodes, BJT, FET, Thyristor, TRIAC

Describe the basics of solid state
devices

Lecture

1508.1

Class Quiz
End Term

32,33

DC motor

Explain working of dc motors

Lecture

1508.2

Class Quiz
End Term

34

Servo motor

Modelling and working of servo
motor

Lecture

1508.2

Class Quiz
Mid Term
Il End
Term

35

BLDC Motor

Describeworking of BLDC motor

Lecture

1508.2

Class Quiz
End Term

36,37

AC Motor

Explain working of AC motors

Lecture

1508.2

Class Quiz
End term

38,39

stepper motors

Explain application and working
of stepper motor

Lecture

1508.2

Class Quiz
Mid Term
Il End
Term

40,41

Piezoelectric actuators

Application of piezoelectric actuatg

Lecture

1508.2

Class Quiz
Mid Term
Il End
Term

42

Shape memory alloys

Describe shape memory alloy

Lecture

1508.1

Class Quiz
Mid Term
Il End
Term
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43,44 Hydraulic & Pneumatic devices, valves Basics of valves Lecture 1508.1 Class Quiz
Mid Term
Il End
Term
45 Power supplies Basics of power supplies Lecture 1508.1 Class Quiz
46 Basics of Signal conditioning, Current Feedb{ Analysis of CFOA Lecture 1508.4 End Term
Operational amplifiers
47 Multiplexer, Pulse width Modulation Describe PWM Lecture 1508.4 Class Quiz
48 Signal Analysis, Linearization of data Analysis to linearize the data Lecture 1508.4 Class Quiz
End Term
49 Compensation, Signalveraging, Fourier Analysis of signals Lecture 1508.4 Class Quiz

analysis
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50 Data Presentation System: Dispta@athode Explanation of CRO Lecture 1508.1 Class Quiz
ray oscilloscope, , 1508.5 Mid Term
Il End
Term
51 LED, LCD Printers, Magnetic Recording Explain the working of data| Lecture 1508.1 Class Quiz
presenting systems End Term
52 PID Controller and Controller parameter tuniry Analysis and tunning of PID| Lecture 1508.5 Class Quiz
controller End Term
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G. Course Articulation Matrix: (Mapping of COs with POSs)

CORRELATION WITH PROGRAM CORRELATION
OUTCOMES WITH

CO| STATEMET PROGRAM

SPECIFIC
OUTCOMES
PCP|P|P|P|P|P|P|P|PO|PO|PSO1 PSO| PSO
1/0/|0|0O|O|O|O|O|O|10|12 2
2|3|4|5|/6|7 (8|9

MC | Discuss thdasic elements of a 1/1(1 1 1 1 1

1508 mechatronics system.

A

MC | Analyse different type of actuators |1 |2 |2 | 1 1 1 2 1

1508 such as relays,

2 motors and their applications.

MC | Understand the working and 11221 1 1 2 1

1508 application of various

3 sensors.

MC | Design various type of signal 1722111 1 1 1 3 1

1508 conditioning systems for

4 | a mechatronics system.

MC | Design and implementation of a 1121313111211 1 1 1 3 1

1508 control algorithm in

5 a mechatronics system.

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation
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MANIPAL UNIVERSITY JAIPUR
School of Automobile Mechanical and Mechatronics Engineering

[ 4

% @3 Department of MechatronicEngineering
2, Course Handout
U K &
igen w1\ Microprocessors and Microcontrollers| MC 1509 Credits | 31 0 4

Session: July 17 Nov 17 | Faculty: Kumar Gaurav | Class: Dep. Core (V Sem)

W. Introduction: This course is offered by Dept. of Mechatronics Engineering as a departmetaigetng students who
wish to pursue research & development in industries or higher studies in field of systems built around micropro
and microcontrollers. It is a stdyy-step walk through basics and-tgpdesign and development phase of the ptdjased
on the microprocessors and microcontrollers. Programming in assembly as well as Embedded C further add inte
strengthen the course which is of utmost need to program these processors/controllers. Microprocess
microcontrollers are atsused to control traffic lights, appliances, motion control, position control, servo control, eleve
automation, electric car and control of AC/DC machines. It is also used in measurement and display of electri
physical quantities such as va&g current, frequency, phase angle, stress, strain etc. In a nutshell this course will intr
the world of automated systems driven by microprocessors and microcontrollers.

X.  Course Objectives:At the end of the course, students will be able to

[1331.9]. Assesand solve basic binary math operations usin
Mi crocontroll erdéds internal architecture and its op

[1331.10]. Apply knowledge and demonstrate programmingfipiency using the various addressing modes and d
transfer instructions of the target microprocessor and microcontroller.

[1331.11]. Compare accepted standards and guidelines to select appropriate Microprocessor (8085 & 808
Microcontroller to meespecified performance requirements.

[1331.12]. Analyse assembly language programs; select appropriate assemble into machine a cross assembler u
microprocessor and microcontroller.

[1331.13]. Design electrical circuitry to the Microprocessor I/O ports in order tofate the processor to external device

[1331.14]. Eval uat e assembly |l anguage programs and downl o
control problems and enhance employability skills.

Y. Program Outcomes and Program Specific Outcomes

[PO.25]. Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamestalsan

engineering specialization to the solution of complex engineering problems

[PO.26]. Problem analysis Identify, formulate research literature, and analyze com@egineering problems reaching

substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences
[PO.27]. Design/development of solutionsDesign solutions for complex engineering problems design system

components or pcessethat meet the specified needs with appropriate consideration for the public health and «

and the cultural, societal, and environmental considerations
[PO.28]. Conduct investigations of complex problemsUse researchased knowledge and research meshiodluding

design of experiments, analysis and interpretation of, datd synthesis of the information to provide vali

conclusions

[PO.29]. Modern tool usage Create, select, and apply appropriate techniques, resourcesodarch engineering and IT

toolsincluding prediction and modeling to complex engineering activities with an understanding of the limitati
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[PO.30]. The engineer and societyApply reasoning informad by thecontextual knowledge to assess societal, heal

safety, legal, and cultural issussd the consequent responsibilities relevant to the professional engineering pr:

[PO.31]. Environment and sustainability: Understand thémpact of the professional g@imeering solutions in societal

and environmental contextand demonstrate the knowledge of, and need for sustainable development

[PO.32]. Ethics: Apply ethical principles and commit tprofessional ethicsand responsibilities and norms of the

engineering practice
[PO.33]. Individual and team work: Function effectively as an individual, and asiember or leader in diverse teams

and in multidisciplinary settings

[PO.34]. Communication: Communicate effectivelpn complex engineering activities with the engineering commun

and wih society at large, such as, being able to comprehend and write effective reports and design docume
make effective presentations, and give and receive clear instructions

[PO.35]. Project management and finance:Demonstrate knowledge and understanding of ¢hgineering and
management principles and apply these to onebds
and in multidisciplinary environments

[PO.36]. Life-long learning: Recognize the need for, and have the preparation and ability to éngagdependent and

life-long learningn the broadest context of technological change

[PSO.1]. Apply the knowledge of basic sciences, analytical skills and modern computing tools to design, perfor
analyze experiments to meet desired guatisin the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digital electronics, controls, electric drives, instrumentation,
systems, machine learning and artificial intelligence to design and automation of mechatroeas.sys

[PSO.3]. Use the principles of solid mechanics, fluid mechanics, strength of materials, advanced functional materi
manufacturing processes to design, manufacture, and commissioning of mechatronics systems.

Z. Assessment Plan:

Criteria Description Maximum Marks
Sessional Exam | (Close Book) 15
Internal Assessment Sessional Exam 1l (Close Book) 15
(Summative) In class Quizzes and Assignments 30

mini projects, Activity feedbacks
(Accumulated and Averaged)

End Term Exam End Term Exam (Close Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student
(Formative) qualified for taking up the End Semester examination. The allowance of
includes all types of leaves including medical leaves.
Make up Assignments Students who mses a class will have to report to the teacher about the abse
(Formative) makeup assignment on the topic taught on the day of absence will be given

has to be submitted within a week from the date of absence. No extensions
given on this. The attendee for that particular day of absence will be marked bl
so that the student is not accounted for absence. These assignments are i
maximum of 5 throughout the entire semester.

119



Homework/ Home Assignment/ Mini| There are situations where a student may have to work in home on a given p
Project/Activity Assignment However, a student is expected to participate with full zeal and perform
(Formative) assignments (Individually/Team) with graded marks and show the outcome.

AA.  Syllabus

MICROPROCESSORS AND MICROCONTROLLERS: Introduction to microprocessor, History of Microprocessor
General block diagram of 8085, & 8086 with their instruction set. Introduction to microcontroller, History of Micro crmtro
Embedded versus Ethal memory devices, Microcontroller survey, CISC and RISC Microcontrollers, Harvard and
Neumann Architecture, Commercial Micro controller Devices, Introduction to 8051 family, History of 8051,Architecturas fe:
of 8051,Programming model. Pin détal/O Ports, Power down operation, Addressing Mode, Instruction set of 8051
Programming, Programming the 8051 resources, Counters, Timers, Serial Interface, Multiprocessor communicat
Interrupts, Measurement of frequency, period and pulsdwith signal, Peripheral Interfacingemory interfacing, Key board,
LCD, stepper motor, Seven Segment Display, Digital to analog Converter, Analog to Digital converters, The 8051 basec
design case studies, Traffic light control, and Washing magltontrol, mining problem, Turbine monitor, Introduction to Pl
Microcontrollers Architectural and Peripheral features, ALU, CPU, Memory map, clock, pipelining, addressing and 1/O p

BB.Text Books
T1. K. Kant, Microprocessors and Micro controller®Hllearning publications, 2007.

T2. M. A. Mazidi, J. G. Mazidi, & R. D. Mckinlay8051 Microcontroller and Embedded Systems Usit
Assembly and (Pearson Education, 2010.

CC. Reference Books

R1. A.V. DeshmukhMicro controllers Theory and Applicationgata McGraw Hill, New Delhi, 2008.

R2. J. A. KennethThe 8051 Microcontroller Architecture, programming and applicatiéteiram International
Publications Mumbai, 2008.

R3.PIC micro Mid Range MCU Family Reference Manual
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DD. Lecture Plan:

Lec No Topics Session Outcome Mode of | Corresponding
Delivery CO
1 Introduction to class about course| To acquaint and clear teachq Lecture NA
expectations  and understang
student expectations
2 Introduction to microprocesso Explain need ol Lecture 1509.1
History of microprocessors microprocessors/microcontrollers
in daily life
3 General block diagram of 8085 | Discussion about differen Lecture 1509.1
8086 components of a computing syste
3 Addition and subtraction in differerf Recall basics of number syste| Lecture 1509.1
Number system binary, decimal, hexadecimal etc.
4 Difference b/w a microprocessor a| Difference between the two Lecture 1509.1
microcontroller
5,6,7 Pin Diagram of 8085 microprocess Details pin diagram discussion | Lecture 1509.2
1509.5
8,9,10 Internal architecture of 8085 Register array description Lecture 1509.6
11,12 Comparison of 8085 and 8086 a Basics of assembly levq Lecture 1509.2
introduction to assembly levq programming
language
13,14, 15 | Instruction set of 8085 Arithmetic, logical, branch Lecture 1509.2
instructions 1509.3
16,17 Assembly level Programming fq Practice problems
8085
18 CISC and RISC Microcontrollery Difference between the two Lecture 1509.2
Harvard and von Neuman 1509.3
Architecture,
19 Interrupts in 8085 Discussion and problems 1509.3
20 Commercial  Micro  controlle| Microcontroller, discussion Lecture 1509.2
Devices
21,22 Introduction to 8051 family, History Discussion about other features| Lecture 1509.4
of 8051 8051
23,24,25,2G6 Architectural features of 8051 Details about architectural featur| Lecture 1509.4
and their interconnect
27 Programming model Register array description Lecture 1509.4
1509.3
28,29 Pin details, I/O Ports, Power dov Working features Lecture 1509.4
operation 1509.3
30 Addressing Mode of 8051 Category of instructions Lecture 1509.4
31,32,33 Instruction set of 8051 Assembly level opcode details Lecture 1509.4
34,35,36 Programming in 8051 Programming practice Lecture 1509.5
37,38 Counters Counter importance and il Lecture 1509.6
programming procedure 1509.5
39,40 Timers Timer importance and it Lecture 1509.6
programming procedure 1509.3
41, 42 Seriallnterface Serial communication and i{ Lecture 1509.2
programming 1509.1
43 Measurement of frequency, Concept of frequency and pul{ Lecture 1509.4
period and pulse width of a width with programming
signal,
44,45,46 Multiprocessorcommunication anq Interrupts in 8051 microcontrollg Lecture 1509.5
Interrupts, and their importance 1509.3
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a7 The 8051 based system desigase| Practical application Lecture 1509.6
studies, and Washing machi
control
48 Traffic light control, Practical application Lecture 1509.6
49 mining problem, Turbine monitor, | Practical application Lecture 1509.6
50 Introduction to PIC PIC Microcontrollers Lecture 1509.1
Microcontrollers, Architectural and 1509.2
Peripheral features
51 ALU, CPU, Memory map, clock| Their relevance in PI1Q Lecture 1509.1
pipelining Microcontrollers 1509.3
52 Addressing and I/O ports Discussion in  brief  abou Lecture 1509.1
addressing modes 1509.2
53 Revision NA NA

EE.Course Articulation Matrix: (Mapping of COs with POs)

CO

STATEMENT

CORRELATION WITH PROGRAM OUTCOMES
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OUTCOMES
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MC
1509.2

Apply knowledge and demonstrg
programming proficiency using th
various addressing modes and d
transfer instructions of the targ
microprocessor an|
microcontroller

MC
1509.3

Compare accepted standards i
guidelines to select appropria
Microprocessor (8085 & 8086) ar
Microcontroller to meet specifie
performance requirements.

MC
1509.4

Analyse  assembly  languag
programs; select appropriate
assemble into machine a crg
assembler utility of é
microprocessor an|
microcontroller

MC
1509.5

Design electrical circuitry to th
Microprocessor /O ports in ordg
to interface the processor
externaldevices.
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MC Evaluate assembly languay 2 3
1509.6 | programs and download th
machine code that will provid
solutions rea
problems.

7- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation
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MANIPAL UNIVERSITY JAIPUR
School of Automobile Mechanical and Mechatronics Engineering

[ 4

% @3 Department of Mechatronics Engineering
2, Lab Course Hand-out
U K &
Pirg gy Microprocessors and Microcontroller Lab] MC 1532 | 1 Credits |002 1

Session: July 177 Nov 17 | Faculty: Mr. Kumar Gaurav | Class: B. Tech V Sem

FF. Introduction: This course is offered by Dept. of Mechatronics Engineering as a lab, targeting students who wish to
research & development in industries or higher studies in field of Automation Engineering, including Embedded s
Robotics, and other advancggtems. Offers hands experience on varied Microprocessors and Microcontrollers tes

boards.
GG. Course OutcomesAt the end of the course, students will be able to

[1331.15]. Identify relevant information to supplement to the Microprocessor and Microcentcollirse.
[1331.16]. Set up programming strategies and select proper mnemonics and run their program on the

training boards.
[1331.17]. Practice different types of programming keeping in mind technical issues and evaluate possible

causes of discrepancy in practical experimesttaervations in comparison.
[1331.18]. Develop testing and experimental procedures on Microprocessor and Microcontroller and analyse

their operation under different cases.
[1331.19]. Prepare professional quality textual and computational results, incorporating accepted data
anal ysis and synthesis methods, simulation softwar

HH. Program Outcomes and Program Specific Outcomes

[PO.1]. Engineering knowledge Apply the knowledge of mathematics, scierergineering fundamentaland

an engineering specialization to the solution of complex engineering problems
[PO.2]. Problem analysis Identify, formulate research literature, and analyze complex engineering proble

reaching substantiated conclusions gdirst principles of mathematics, natural sciences, and engineering sciences
[PO.3]. Design/development of solutionsDesign solutions for complex engineering problems design
system components or procestest meet the specified needs wajbpropriate consideration for the public healtidl safety,

and the cultural, societal, and environmental considerations
[PO.4]. Conduct investigations of complex problemsUse researchased knowledge and research

methods includinglesign of experimentanalysis and interpretation of dagand synthesis of the information to provide vali

conclusions
[PO.5]. Modern tool usage Create, select, and apply appropriate techniques, resourcesodarh

engineering and IT toolmcluding prediction and modeling complex engineering activities with an understanding of t

limitations
[PO.6]. The engineer and societyApply reasoning informed by thepntextual knowledge to assess societe

health, safety, legal, and cultural issaesl the consequent responsilgis relevant to the professional engineempnactice
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[PO.7]. Environment and sustainability: Understand thémpact of the professional engineering solutions |

societal and environmental contexasd demonstrate the knowledge of, and need for sudmieielopment

[PO.g]. Ethics: Apply ethical principles and commit fwofessional ethicand responsibilities and norms of the

engineering practices
[PO.9]. Individual and team work: Function effectively as an individual, and as@mber or leader in divee

teams and in multidisciplinary settings
[PO.10]. Communication: Communicate effectivelyon complex engineering activities with the engineerir

community and with society at large, such as, being able to comprehend and write effective reportsraddaigsantation,
make effective presentations, and give and receive clear instructions

[PO.11].  Project management and financeDemonstrate knowledge and understanding of the engineering
management principles and ap pberyandtlehdersirea tdam, toanaregesorojects manc
multidisciplinary environments

[PO.12]. Life-long learning: Recognize the need for, and have the preparation and ability to engage in indepe

andlife-long learningn the broadest context of techngical change

[PSO.1]. Apply the knowledge of basic sciences, analytical skills and modern computing tools to design, pe
and analyze experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analoghda digital electronics, controls, electric drives
instrumentation, power systems, machine learning and artificial intelligence to design and automation of mech:
systems.

[PSO.3].Use the principles of solid mechanics, fluid mechanics, strengtiatfials, advanced functional materials ar
manufacturing processes to design, manufacture, and commissioning of mechatronics systems.

[l. Assessment Plan:

Criteria Description Maximum Marks
Internal Assessment Laboratory Sessions 60
(Summative)
End Term Assesment Lab Exam Performance 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student
(Formative) gualified for taking up the Practical End Semester examination. The allowa

25% includes all types of leaves including medical leaves.

Make up Assignments
(Formative)

Studes who misses a lab session will have to report to the teacher abg
absence. The missed experiment can be performed as a makeup experime
next lab session or anytime before the laboratory exam

Laboratory Guidelines

Students are expected toamtain an observation book and a laboratory re
notebook. The experimental data should be noted in the observation book on
of performance and the same should be transferred to the record notebook be
next lab. No students are allowedetaier the lab without the observation book :
record book and attendance will be marked absent

JJ. Syllabus
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Introduction to 8085 trainer kit and instruction set, Programming for Arithmetic and Logic operations, Array sorting,
conversion, generate & of Fibonacci series, display of message. Introduction to 8051 simulation software and familiari:
of 8051 instruction set, Arithmetic and Logic related programs, Array handling and code conversion programs, I/O pogtiant
Counter programming,rBgramming using 8051 trainer kit in serial mode, DAC

Interfacing Programs, Keyboard and LCD Interface, Analog to Digital converter Interface, Seven segment Interfacing Pr
Logic Controller Interfacing Programs, Stepper motor Interfacing Programs)d@ interface.

Text Books:
1. K. Kant, Microprocessors and Micro controllers, PHI learning publications, 3rd edition, 2007.

2. M. A. Mazidi, J. G. Mazidi, & R. D. Mckinlay, 8051 Microcontroller and Embedded Systems Using Assembly and C, P«
Education, 2nd edition, 2010.
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KK. Lecture Plan:

Lab Name of the Experiment Experiment Outcome | Type of Expt | Corresponding | Mode of Assessing the
No CO Outcome
1 Demonstration Program | To acquaint and cleg Live Demo NA NA
teachers expectatior
and understand stude
expectations
2 Addi ti on of |Toacquaintwith basif HandsOn 1532.1 Observational  Data
an array assembly 1532.2 Viva-Voce
programming
3 Code conversion To acquaint with direc| HandsOn 1532.3 Observational Data
addressing in assemb Viva-Voce
programming
4 Generate sum of Fibonag To acquaint with loog HandsOn 1532.2 Observational Data,
series and factorial of 8 b programming 1532.4 Viva-Voce
number
5 Separation of hexadecim| To acquaint indirecj HandsOn 1532.1 Observational Data
number into two digits an| addressing in assemb, Viva-Voce
Combination of two hey Programming
nibbles to from one byt
number
6 Addition of two 16bit | To acquaint with basi{ HandsOn 1532.2 Observational  Datg
numbers using 808, arithmetic operations Viva-Voce
microprocessor
7 Multiplication of two 16 | To acquaint with basi{ HandsOn 1532.5 Observational Datg
bit number arithmetic operation Viva-Voce
and complex
instructions
8 Experiment 7: To acquaint with basi{ HandsOn 1532.2 Observational ~ Datg
Hexadecimal Addition an( arithmetic operation Viva-Voce
subtraction of two 8 bijand complex
numbers. instructions
9 Experiment 8: To acquaint with basi{ HandsOn 1532.3 Observational ~ Datg
Hexadecimal division an{ arithmetic operation Viva-Voce
multiplication and complex
instructions
10 Experiment 9: To find th¢ To acquaint with shorl HandsOn 1532.2 Observational Datg
even or odd number jump Viva-Voce
11 Experiment 10: Logica To acquaint with long HandsOn 1532.5 Observational Datg
operations jump Viva-Voce
12 Experiment 11: Flashin{ To understand aboy HandsOn 1532.3 Observational Datag
characters on LCD screer| LCD operations and it Viva-Voce
programming
13 Experiment 12: Stepper | To understand aboy HandsOn 1532.1 Observational  Datg
motor interfacing stepper moto 1532.5 Viva-Voce
operations and it
programming
14 Experiment 13: LED Blink To understand aboy HandsOn 1532.3 Observational Datag
Interfacing LED blinking Viva-Voce
operations and it

programming
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15 Experiment 14: Seve| To understand aboy HandsOn 1532.2 Observational  Datg
segment display interfacin seven segment disple Viva-Voce
operations and it
programming
16 Experiment 15: Buzze To understand aboy HandsOn 1532.2 Observational  Data
interfacing buzzer interfacing Viva-Voce

programming

operations @ad its

LL. Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGRAM OUTCOMI

CO STATEMENT
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO
1 2 3 4 5 6 7 8 9 10
MC15 | Identify relevant information to supplement to t 3 1 1 1 1 1
32.1 Microprocessor and Microcontroller course.
MC15 | Set up programming strategies and select pr 2 1 3
32.2 mnemonics and run theprogram on the trainin
boards.
MC15 | Practice different types of programming keeping 2 1 2
32.3 mind technical issues and evaluate possible
causes of discrepancy in practical experime
observations in comparison.
MC15 | Develop testing and experimental procedures 3 2 1 1
324 Microprocessor and Microcontroller and analyse
their operation under different cases.
MC15 | Prepare professional quality textual and computati 1 1 1 2 1 1
325 results, incorporating accepted data analysis
synt hesi s met hods, sSin
processing tools to enhance employability skills

8- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation
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MANIPAL UNIVERSITY JAIPUR
School of Automobile Mechanical and Mechatronics Engineering

[ 4

2

% @‘5 Department of Mechatronics Engineering
<} =
<4 & Course Hand-out
M ol
iy Sensor and control lab| MC 1533 | 1 Credits |[002 1

Session: July 177 Nov 17 | Faculty: OP Guijela] Class: A. Tech VSem

Introduction:

This course is offered by Dept. of Mechatronics Engineering as a lab, targeting students who wish to pursue res
development in industries or higher studies in field of Mechatrdiiggneering, including hydraulics and pneumatic
circuit design electrical drive control and power electronics. This lab consists of different types of industrial
proximity sensors and hydraulic actuators with different accessories which providesdeglatforms enhancing
knowledge about the industrial automation and there applications. Also a portable, comprehensive and practica
learn Technology has also been provided. More than 50 experiments can be performed with the help of sen
actuators provided by the BosBEexroth. The sensor part consist of comprises of sensors and transducers which
the fundamental knowledge of sensing light, pressure, temperature, IR and many more non electrical entities.
The hydraulic part of thifab consists of different hydraulic actuators, control valves for displacement and dire
control (mechanical and electromechanical).Different hydraulic circuits can be formed and tested with or withc
application of PLC. The industrial automatican be visualized in this lab.

MM. Course OutcomesAt the end of the course, students will be able to
[MC1533.1] Understand the principle of operation of various sensors and their behaviour for different types of ind

material.

[MC1533.2] Implemerntation of different sensors for various applications in Industrial automation.

[MC1533.3] Design the basic control system models and verify it mathematically.

[MC1533.4] Apply different input conditions and observe the response of various control sysieehs using Matlab

Simulink Environment.
NN. Program Outcomes and Program Specific Outcomes

[PO.1]. Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamentdls

an engineering specialization to the solutiormahplex engineering problems
[PO.2]. Problem analysis Identify, formulate research literature, and analyze complex engineering proble

reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences
[PO.3]. Design/development of solutionsDesign solutions for complex engineering problems design

system components or procestet meet the specified needs with appropriate consideration for the publicamebsthfety,

and the cultural, societalnd environmental considerations
[PO.4]. Conduct investigations of complex problemsUse researchased knowledge and research
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methods includinglesign of experiments, analysis and interpretation of dathsynthesis of the information to provide vali

conclusions
[PO.5]. Modern tool usage Create, select, and apply appropriate techniques, resourcespdach
engineering and IT toolscluding prediction and modeling to complex engineering activities with an understanding o

limitations

[PO.6]. The engineer and society Apply reasoning informed by thepntextual knowledge to assess societe

health, safety, legal, and cultural issaesl the consequent responsibilities relevant to the professional engineadtice

[PO.7]. Environment and sustainability: Understand thémpact of the professional engineering solutions |

societal and environmental contexasd demonstrate the knowledge of, and need for sustainable development

[PO.g]. Ethics: Apply ethical principles and commit fwofessioml ethicsand responsibilities and norms of the

engineering practices

[PO.9]. Individual and team work: Function effectively as an individual, and am@mber or leader in diverse

teams and in multidisciplinary settings

[PO.10]. Communication: Communicateeffectively on complex engineering activities with the engineerir

community and with society at large, such as, being able to comprehend and write effective reports and design docun
make effective presentations, and give and receive cleardtistrsi

[PO.11]. Project management and financeDemonstrate knowledge and understanding of the engineering
management principles and apply these to oneds own
multidisciplinary environmets

[PO.12]. Life-long learning: Recognize the need for, and have the preparation and ability to engage in indepe

andlife-long learningn the broadest context of technological change

[PSO.1]. Apply the knowledge of basic sciences, analytical skillgl modern computing tools to design, perfort

and analyze experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts of circuit analysis, analog and digital electronics, controls, electric dri
instrumentation, power s{ems, machine learning and artificial intelligence to design and automation of mechatr
systems.

[PSO.3]. Use the principles of solid mechanics, fluid mechanics, strength of materials, advanced func

materials and manufacturing processes to designufacture, and commissioning of mechatronics systems.

Assessment Plan:

Criteria Description Maximum Marks
Internal Assessment Laboratory Sessions 60
(Summative)
End Term Assesment Lab Exam Performance 40
(Summative)
Total 100
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Attendance
(Formative)

A minimum of 75% Attendance is required to be maintained by a student
qualified for taking up the Practical End Semester examination. The allowa
25% includes all types of leaves including medical leaves.

Make up Assignments
(Formative)

Studes who misses a lab session will have to report to the teacher abg
absence. The missed experiment can be performed as a makeup experime
next lab session or any time before the laboratory exam

Laboratory Guidelines

Students are expected to maintain an observation book and a laboratory
notebook. The experimental data should be noted in the observation book on
of performance and the same should be transferred to the record notebook be
next lab. M students are allowed to enter the lab without the observation boc
record book and attendance will be marked absent

OO0.

Syllabus

Design of fluid power circuit to control a double action cylinder for displacement velocity, forcdisgation, Design of an
electro pneumatic circuit to control a double acting cylinder, Application of hydraulic simulation software besdd |
system, to designControl circuits for automated functioning, Application of pneumatic sImusatitware based on Cac
systemfor design of control circuits for automated functioning, Application of servo motor using PLC folecon
interface and servo operation, Application of DCmotor using PLC position control and cgpesed, Application of software
for driving stepper motor in full step resolution mode,half step resolution mode and milli step resolution mddephistico

trainer to study characteristics

of proximitysensing and vision sensiegofURobotic trainer to study the methods ¢

achieving speed control,displacement control, in two and three dimensional space with reference to six degokes.of

PP.Reference Book

1.
2.

3.
4.
5.

Bradley, Mechatronics, Chapman & Hall Publications,22(D.G.

Alciatore& M. B.Histand., Introduction to Mechatronics and Measurement systems, Tata McGraw
3rdedition, 2003.

Shetty & R. Kolk, Mechatronics System Design, PWS Publishessdi#ion, 2010

D. Nesculescu, Mechatronics, Pearson Educd®it. Ltd, kedition, 2002.

R. Venkataramana,Mechatronics, Sapna Book house, Bangededitjdn,2001.

QQ.Lecture Plan:

Lab Name of the Experiment Experiment Outcome | Type of | Corresponding | Mode of Assessing the
No Expt. 0{0) Qutcome
1 A. Behavior of inductive| Understanding aboy Handson 1533.1 Observational  Data
sensors NBN SCR working Viva-Voce
B. Behavior of capacitive
sensors CJ
C. Behavior of magnetig
field sensors MB
2 A. Behavior of the Effect of control signal Handson 1533.1 Observational  Data
reflection light scanner OJ on output waveform Viva-Voce
B. Behavior of oneway
light barriers
C. Behavior of the
reflection light barrier OBS
3 Effect of control signa| Handson 1533.1 Observational  Data
Behavior of an ultrasonic sens| ©" CUtPUt waveform Viva-Voce
4 Switching distance an| Effect of control signal Handson 1533.2 Observational Data,
hysteresis of the inductiv] on output waveform Viva-Voce
sensor NBN
5 Reduction factor of thq Effect of control signall Handson 1533.2 Observational  Data
inductive sensor NBN on output waveform Viva-Voce
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6 Response curve of the inducti| Effect of control signal Handson 1533.2 Observational  Data
sensor NBN on output waveform Viva-Voce

7 Detection of smaller object Effect of control signal Handson 1533.2 Observational  Data
with oneway light barrier| on output waveform Viva-Voce
(optical waveguide ELG an
reflection light scanner OJ) ar|
background suppression.

8 Effects of different input signal| Speed contro| Handson 1533.3 Observational  Data
in a RC circuitusing MATLAB | implementation Viva-Voce
Simulink and block modeling.

9 Effects of different input signal| Speed contro| Handson 15334 Observational  Data
in a RLC circuit using implementation Viva-Voce
MATLAB Simulink and block
modeling

10 Mathematical modeling of | Effect of load on drivg Handson 1533.3 Observational  Data
servo motor and the comput characteristics Viva-Voce
simulation of a servo motd
Using MATLAB Simulink.

11 To Mathematically model ¢ Effect of load on drivg Handson 1533.4 Observational  Data
Cruise  Control and th{ characteristics Viva-Voce
computer simulation of a Cruig
Control Using MATLAB
Simulink.

12 To Mathematically model a| Effect of load on drivg Handson 1533.4 Observational  Data
Oscillation Dampener and th characteristics Viva-Voce

computer simulation of al
Oscillation Dampener Usin

MATLAB Simulink.
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RR. Course Articulation Matrix: (Mapping of COs with POs)

CORRELATION WITH PROGRAM OUTCOMI

CO STATEMENT
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO
1 2 3 4 5 6 7 8 9 10
MC15 | Understand the principle of operation of varid 2 3 0 1 0 1 0 0 0 0
33.1 sensors and their behaviour for different types
industrial material.
MC15 | Implementation of different sensors for varig 2 3 1 0 0 0 0 0 0 0
33.2 applications in Industriadutomation.
MC15 | Design the basic control system models and veri] 2 2 0 1 0 0 0 0 0 0
33.3 mathematically.
MC15 | Apply different input conditions and observe t 1 2 0 2 0 2 1 0 0 0
334 response of various control system models u

Matlab Simulink Environment.

9- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation
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MANIPAL UNIVERSITY JAIPUR
School of Automobile Mechanical and Mechatronics Engineering

[ 4

% @3 Department ofMechatronicEEngineering
<} =
<4 & Course Haneout
M T
g gy Signals and systems| MC1950Credits | 30 0 3

Session: July 17 Nov 17 | Faculty: O. P. Gujela | Class: Prog. Elective (V Sem)

SS.Introduction: Signal processing is an extremely important tool in a wide variety of engineering domains. This col
introduced in mechatronics course to provfuebasic concepts and theories related to analog and digital signal proce:
The course is intended to impart knowledge on signal transformation techniques and its application. The prerequ
calculus, basics of complex numbers, and some exposulifferential equations. Prior exposure to the fundamentals
circuits for electrical engineers or fundamentals of dynamics for mechanical engineers is helpful but not essential

TT. Course OutcomesAt the end of the course, students will be able

[1331.20]. To classify different types of signals and perform basic time domain operations on them

[1331.21]. To perform time domain transformations and operations on various signal types

[1331.22]. To perform frequency domain transformations and operations on various signal types

[1331.23]. To implement and verify signal transformation algorithms using software tools in MATLAB and python
[1331.24]. To interpret practical problems with knowledge of signals and systems

UU. Program Outcomes and Program Specific Outcomes

[PO.1]. Engineering knowledge:Apply the knowledge afmathematics, science, engineering fundamentals, &
an engineering specialization to the solution of complex engineering problems.

[PO.2]. Problem analysis:Identify, formulate, research literature, and analyse complex engineering prob
reaching substantiated conclusions using first principles of mathematics, natural sciences, and engi
sciences.

[PO.3]. Design/development of solutionsDesign solutions folcomplex engineering problems and desig
system components or processes that meet the specified needs with appropriate consideration for th
health and safety, and the cultural, societal, and environmental considerations.

[PO.4]. Conduct investigations of cenplex problems: Use researchased knowledge and research metho
including design of experiments, analysis and interpretation of data, and synthesis of the informat
provide valid conclusions.

[PO.5]. Modern tool usage:Create, select, and apply appropriggchniques, resources, and modern engineer
and IT tools including prediction and modelling to complex engineering activities with an understandi
the limitations.

[PO.6]. The engineer and societyApply reasoning informed by the contextual knowledge t®ss societal,
health, safety, legal, and cultural issues and the consequent responsibilities relevant to the profe
engineering practice.

[PO.7]. Environment and sustainability: Understand the impact of the professional engineering solution:s
societal andenvironmental contexts, and demonstrate the knowledge of, and need for sustal
development.

[PO.8]. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms ¢
engineering practices.

[PO.9]. Individual and team work: Funcion effectively as an individual, and as a member or leader in dive
teams, and in multidisciplinary settings.
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[PO.10]. Communication: Communicate effectively on complex engineering activities with the engineet
community and with society at large, such asheible to comprehend and write effective reports and des
documentation, make effective presentations, and give and receive clear instructions.

[PO.11]. Project management and financeDemonstrate knowledge and understanding of the engineering
management prnci pl es and apply these to onebd6s own \
projects and in multidisciplinary environments.

[PO.12]. Life-long learning: Recognize the need for, and have the preparation and ability to engage in indepe
and lifelonglearning in the broadest context of technological change.

[PSO.1]. Apply the knowledge of basic sciences, analytical skills and modern computing tools to design, pe
and analyse experiments to meet desired goals within the given constraints.

[PSO.2]. Apply concepts ofcircuit analysis, analog and digital electronics, controls, electric driv
instrumentation, power systems, machine learning and artificial intelligence to design and automat
mechatronics systems.

[PSO.3]. Use the principles of solid mechanics, fluid medbgnstrength of materials, advanced function:
materials and manufacturing processes to design, manufacture, and commissioning of mechatronics sy:

VV. Assessment Plan:

Criteria Description Maximum Marks
Sessional Exam | (closed book) 15
Internal Assessment Sessional Exam ll(closed book) 15
(Summative) In class Quizzes and Assignments 30
Activity feedbacks (Accumulated ang
Averaged)
End Term Exam End Term Exam (Closed Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student
(Formative) gualified for taking up the End Semester examination. The allowance of

includes all types of leaves including medical leaves.

Make up Assignments
(Formative)

Students who mges a class will have to report to the teacher about the abse
makeup assignment on the topic taught on the day of absence will be given
has to be submitted within a week from the date of absence. No extensions
given on this. The attendee for that particular day of absence will be marked bl
so that the student is not accounted for absence. These assignments are lin]
maximum of 5 throughout the entire semester.

Homework/ Home Assignment/
Activity Assignment
(Formative)

There are situations where a student may have to work in home, especially b
flipped classroom. Although these works are not graded with marks. Howe
student is expected to participate and perform these assignments with full ze
the activity/flipped classroom participation by a student will be assessed and
will be awarded.

WW. Syllabus

Introduction to signals and systemsDefinitions, Overview of specific systems, Classification of signals, Ba
operations on signals, Elementary signals and functions, Systems viewed as interconnections of operations, [
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of systems. Time domain representationsliftgar time-invariant systems Introduction, Convolution: Impulse
response representation for LTI systems, properties of the impulse response representation for LTI S
Differential and difference equation representations for LTI systems, Block diagram represenfadioner
representation for signals: Tlkscrete-time Fourier series continuougime periodic signals: The Fourier series
Discretetime nonperiodic signals: The discretene Fourier transforngontinuous-time non-periodic signals The
Fourier transform, properties of Fourier representations, Disctigte periodic signaldrast Fourier transform.
Z-transform and its applications: Review oftransform, unilateral-fransform, solution of difference equations
Analysis of LTI system in-dlomainsystem function, poleero analysis, stability

XX. Text Books

T1. A.V. Oppenheim, A. S. Willsky & A. Nawalgignals and Systeni&dedition, PHI. /Pearson Education, New
Delhi, 1996.

Reference Books

R1.S. Haykin & B. V. VeenSignals andsystemsJohn Wiley &Sons, New Delhip2edition, 2002.

R2. J.G. Proakis, D.G. Manolakis, D. Mimitriafroduction to Digital Signal Processin@rentice Hall, India,#
Edition, 2006.

R3. A.V. Oppenheim & R.W. Schafddjscrete Time Signal cessingPearson educationg&dition, 2011.
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YY. Lecture Plan:

Lec No | Topics Session Outcome Mode of | Corresponding Mode of
Delivery CO Assessing the
Outcome
1 Introduction and Cours| To acquaint and cleg Lecture NA NA
Handout briefing teachers expectations a
understand studer
expectations
2 Introduction to signals an| Basic idea of what is signa| Lecture 1550.1 In Class Quiz
systems and systems Not Accounted)
3-6 Continuous and discrel Thorough concept differer Lecture 1550.1 In Class Quiz
time signals and thei types of signals an Sessional exan
properties properties related to that I
End Term
7,8 Convolution Understand the Lecture 1550.2 Home
Mathematics and physic Assignment
significance of convolutior Sessional exan
I
End Term
9,10 Linear time invariani Understanding o] Lecture, 1550.1,1550.2 | In Class Quiz
systems properties of LTI systems | flipped class Sessional exan
Il
End Term
11,12,13| Continuous time fourie| Analysis of mathematicg Lecture, 1550.2, 1550.3 | Class Quiz
series background and applicatiq Activity Sessional exan
of CTFS Il
End term
14,15 Continuous time fourie| Analysis of mathematicg Lecture, 1550.2, 1550.3 | Home
transform background and applicatiq Activity Assignment
of CTFT Class Quiz
Sessional exan
I
End Term
16,17 Discrete time fourier serig Analysis of mathematicd Lecture, 1550.2, 1550.3 | Class Quiz
background and applicatig Activity Sessional exan
of DTFS Il
End Term
18,19 Discrete time fouriel Analysis of mathematicgd Lecture, 1550.2, 1550.3 | Class Quiz
transform background and applicatiq Activity Sessional exan
of DTFT Il
End Term
20 Filtering Introduction to different{ Lecture 1550.2, 1550.3 | Class Quiz
filtering methods End Term
21-25 Software implementation| Use of MATLAB and| Lecture, 1550.4 Class Quiz
python in signal processin activity End Term
26-28 | The laplacdransform Analysis of mathematicg Lecture 1550.2, 1550.3 | Class Quiz
background and applicatig Mid Term Il
of Laplace transform End Term
29-32 | Z-transform Analysis of mathematicg Lecture 1550.2, 1550.3 | Class Quiz
background and applicatig End Term
of Z-transform
33,34 | Polezero analysis System analysis with pol Flipped class| 1550.2, 1550.3 | Class Quiz
and zero placements End Term
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35,38 | Case studies Application of signals ol Activity 1550.4, 1550.5 | ClassQuiz
systems in practicg End Term
simulations

39, 40 Case studies Theoretical analysis of Lecture, 1550.4, 1550.5 | Class Quiz
practical cases flipped class End Term

ZZ.Course Articulation Matrix: (Mapping of COs with POs)
CORRELATION WITH PROGRAM OUTCOMES | CORRELATION
WITH PROGRAM
CO STATEMENT SPECIEIC
OUTCOMES
P/ P|P|P|P|P|P|P|P|PO|PO|PO|PS |PS |PSO
o/jojojojo|j0|jO0O|O|O|10 (|11 |12 |01 |02 |3
1123 |4|5]|6|7]|8]9

MC | To classify different types of signa 3 1 1 2

1550.| and perform basic time doma

1 operations on them

MC | To perform time domain 2 | 3 2 2

1550.| transformations and operations

2 various signal types

MC | To perform frequency domaij 1 |1 3 3 3

1550.| transformations and operations

3 various signal types

MC | To implement andverify signal|1l |2 |2 1 3 3

1550.| transformation  algorithms  usin

4 software tools in MATLAB ang

python

MC | To interpret practical problems with 3|1 2 1 12 |2 2

1550. | knowledge of signals and systems

5

10. Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation
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“REp B Course Hanabut

Materials Science| MC 1551 | 3 Credits [ 300 3

Session: July 17 Nov 17 | Faculty: KKM Pandey | Class: Programme Elective

Introduction: Crystal Structures, computations of packing factor of cubic and HCP structure, Solidifica
nucleation and crystal growth, dendritic growth, Phasesolials, Equilibrium diagrams (only binary), constructiol
and explanation of isomorphous and eutectic systems, equilibrium arajaibibrium cooling, Equilibrium and nen
equilibrium cooling of an alloy, IrofCarbon systems, Heat treatment, continuousimgoturves isothermal
transformation diagram, Ferrcafioys.

Course OutcomesAt the end of the course, students will be able to

[MC1551.1] Develop the basic fundamental of material science and engineering

[MC1551.2] Discover the different classes of material their properties, structures and imperfptEsTs in them.
[MC1551.3] Understanding the behavior of materials, particularly stregiroperty correlation.

[MC1551.4] Identify the limits of materials and the change of their properties with use.

[MC1551.5] Value the use the material for different application and their processing

PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

[PO.1]. Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamentals, ar
engineering specialization to the solution of complex engineering problems

[PO.2]. Problem analysis ldentify, formulate, research literature, and analyamplex engineering problems reachin
substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences
[PO.3]. Design/development of solutionsDesign solutions for complex engineering problems and design sys
components or processes that meet the specified needs with appropriate consideration for the public health a
and the cultural, societal, and environmental considerations

[PO.4]. Conduct investigations of complex problemsUse researchased knovedge and research method
including design of experiments, analysis and interpretation of data, and synthesis of the information to provic
conclusions

[PO.5]. Modern tool usage Create, select, and apply appropriate techniques, resources, and sragieeering and
IT tools including prediction and modeling to complex engineering activities with an understanding of the limite
[PO.6]. The engineer and societyApply reasoning informed by the contextual knowledge to assess societal, he
safey, legal, and cultural issues and the consequent responsibilities relevant to the professional engineering p
[PO.7]. Environment and sustainability: Understand the impact of the professional engineering solutions in soc
and environmental contes; and demonstrate the knowledge of, and need for sustainable development

[PO.8]. Ethics Apply ethical principles and commit to professional ethics and responsibilities and norms c
engineering practices.

[PO.9]. Individual and team work: Function effectively as an individual, and as a member or leader in diverse te
and in multidisciplinary settings

[PO.10]. Communication Communicate effectively on complex engineering activities with the enginee
community and with society at largeuch as, being able to comprehend and write effective reports and d
documentation, make effective presentations, and give and receive clear instructions
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[PO.11]. Project management and financeDemonstrate knowledge and understanding of the engmgeand

management
in multidisciplinary environments.

principles

and apply

these to oneds o0V

[PO.12]. Life-long learning: Recognize the need for, and have the preparation and ability to engadependent and
life-long learning in the broadest context of technological change.

Assessment Plan:

Criteria Description Maximum Marks
Sessional Exam | (Closed Book) 15
Internal Assessment Sessional Exam Il (Closed Book) 15
(Summative) In class Quizzes and Assignments 30
Activity feedbacks (Accumulated ang
Averaged)
End Term Exam End Term Exam (Closed Book) 40
(Summative)
Total 100
Attendance A minimum of 75% Attendance is required to be maintained by a student
(Formative) qudified for taking up the End Semester examination. The allowance of

includes all types of leaves including medical leaves.

Make up Assignments
(Formative)

Students who misses any quiz test will have to report to the instructor abg
absence in advance. A makeup assignment will be given to the student.

Homework/ Home Assignment/
Activity Assignment
(Formative)

There are situations where a student masetia work in home, especially beforg
flipped classroom. Although these works are not graded with marks. Howe
student is expected to participate and perform these assignments with full ze
the activity/ flipped classroom participation bytadent will be assessed and ma|

will be awarded.
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Syllabus

Introduction : Material Science and human civilization. Impact of material on progtemssport, aspects of failure anc
Electronics revolutionMaterial Science and Engineering:Atomic structure and bondir@rystal Structures: computations of
packing factor of cubi@and HCP structure, eordination number, Miller indices, crystal imperfectigp@nt & line defects.
Solidification: degree of super cooling, homogeneous & heterogeneous nucleation. Mechanism of solidification , nuclea
crystal growth, dendritic gmth, Phases in solidsPhasessi ngl e phase and multiphase,
types, Intermediate phases, Equilibrium diagrams (only binary), construction and explanation of isomorphous and
systems, equilibrium and naquilibium cooling, invariant reactions Lever rule and its application on isomorphous and eut
systems, Equilibrium and nesquilibrium cooling of an alloy, congruent melting alloy phase and super latticesCarton
systems cooling curve for pure iron, pes of FeC equilibrium diagrams, study of irazarbon system in detail with emphasis o
the invariant reactions, Heat treatment: Principle heat treatments, isothermal transformation-d@gmatruction and
explanation, factors affecting shape and positf isothermal transformation diagram, continuous cooling curves isother
transformation diagram, processes like annealing, normalizing, hardening, tempering and case hardening with heat
cycle, Jominy hardness test, Ferrallsys: Compositia, properties and applications of alloy steels

Text Books

1. Callister Materials Science and Engineeringfjley, 2nd edition, 2014.

2. Yu. Lakhtin,Engineering Physical metallurgy and heat treatm&tifR Publishers, Moscow, 1985.
3. V. RaghavanMaterial Science and Engineeringrentice Hall of India, Delhi, 5th edition ,2007.
F. Reference Books:

1. R. A. HigginsEngineering MetallurgyELBS Publications, London, 5th edition, 1983.

2. S. H. Avner|ntroduction to Physical Metallurgrata McGra Hill, New Delhi, 3rd edition, 2004.

3. H. Lawrence, Van
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AAA.

Lecture Plan:

Lec No | Topics Session Outcome Mode of | Corresponding | Mode of Assessing
Delivery CO the Outcome
1 Material Science and To acquaint and cleg Lecture NA NA
human civilization teachers expectatior
and understand stude
expectations
2 Impact of material on Explaining effect off Lecture 1551.1 In Class Quiz( Nof
progress materials on Accounted)
automobiles

3 Material Science evolutiol Learning basiqd Lecture 1551.1 In Class Quiz
components of atomi End Term
structure and bonding

3 Crystal Structure Define  the  term Lecture 1551.1 End Term
arrangement, lattic
and symmetry.

6 Crystal Structure Explain arrangemen| Activity 1551.1 In Class Quiz
lattice and symmetry. | (Think  Pair 1551.2 End Term

Share) 1551.3

7,8 Crystal Direction Acquire knowledge or Activity 1551.2 Class Quiz
miller indices planeg (Think  Pair 1551.3 Mid Term |
and systems. Share) End Term

9 Coordination No. Able to calculate the | Lecture 1551.2 Class Quiz
arrangement of atoms 1551.3 Mid Term 1

End term

10 Atomic Packing factor Finding out packing | Lecture 1551.2 Home Assignment

factor for applications. 1551.3 Class Quiz
Mid Term 1
End Term

11 Planar density Understanding the Lecture 1551.2 Class Quiz

structure of materials 1551.3 Mid Term 1
End Term

12 Linear density Understanding the Activity 1551.2 Class Quiz

structure of materials | (Think  Pair 1551.3 Mid Term |
Share) End Term
13 Closed packed structure | Understanding the Lecture with 1551.2 Class Quiz
structure of materials | PPT 1551.3 End Term
1551.4
14,15 | Structure property co Development of Lecture/ 1551.2 Class Quiz
relation, Polycrystalline fundamentals o] Activity 1551.3 Mid Term I
and nori crystalline structure  and ity (Think  Pair End Term
crystal relation to properties. | Share)

16 Grain size determination | Development of Lecture/ 1551.1 Class Quiz

and relationship fundamentals 0] Case Study 1551.2 Mid Term Il
structure and it End Term
relation toproperties.

17 Nano materials Consolidation off Lecture/ 1551.1 Class Quiz
knowledge on nan( Case Study 1551.2 Mid Term Il
materials and thei End Term
segregation an
preparation.

18 Dislocation movement Identifying the| Lecture/ 1551.3 Class Quiz
importance of defects. 1551.4 Mid Term I

End Term
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19 Surface defect Identifying the Lecture/ 1551.3 Class Quiz
importance of defects 1551.4 End Term

20 Lattice defect Identifying the Lecture/ 1551.3 Class Quiz
importance of defects 1551.4 End Term

21 Bulk or volume defect Identifying the Lecture 1551.3 Class Quiz
importance of defects 1551.4 End Term

1551.5

22 Solid solution Discover aspects of | Lecture 1551.5 Class Quiz
solids and their 1551.4 End Term
behaviour in different
conditions.

23 Phase diagram Value the use of Lecture 1551.3 Class Quiz
different materials and 1551.4 End Term
their applications. 1551.5

24 Phase diagram Value the use of Lecture 1551.4 Class Quiz
different materials and 1551.5 End term
their applications.

25 Phase diagram Value the use of Lecture/ 1551.4 Class Quiz
different materials and| Activity 1551.5
their applications. (Think Pair

Share)

26 Phaserlransformation Value the use of Lecture 1551.4 Class Quiz
different materials and 1551.5 Mid Term I
their applications. End Term

27 Phase Transformation Value the use of Lecture/ 1551.2 Class Quiz
different materials and| Activity 1551.3 Mid Term I
their applications. (Think  Pair End Term

Share)

28,29 | Phase Transformation Value the use of Lecture/ 1551.4 Class Quiz
different materials and| Activity 1551.5 Mid Term I
their applications. (Think Pair End Term

Share)

30,31 | Phaselransformation Value the use of Lecture/ 1551.1 Class Quiz
different materials and| Activity 1551.2 End Term
their applications. (Think Pair 1551.3

Share)

32,33 | Heat Treatment Develop concepts of | Lecture/ 1551.1 Class Quiz
producing different Activity 1551.2 End Term
material for different | (Think Pair 1551.3
applications. Share)/Case

Study

34,35 | Heat Treatment Develop concepts g Lecture/ 1551.1 Class Quiz
producing different Activity 1551.2 End Term
material for differenf (Think  Pair 1551.3
applications. Share)/Case 1551.5

Study

36,37 | Heat Treatment Lecture/ 1551.1 Class Quiz
Activity 1551.2 End Term
(Think Pair 1551.3
Share)/Case 1551.5
Study

38 Conclusion NA NA NA

143




BBB. Course Articulation Matrix: (Mapping of COs with POs)
CORRELATION WITH PROGRAM OUTCOMES | CORRELATION
CO WITH PROGRAM
STATEMENT SPECIFIC
OUTCOMES
P|P|P|P|P|P|P|P|P|PO|PO|PO|PS |PS |PSO
oO/jojojoj0|0O|O|O|O|10 |11 |12 |01 |02 |3
1123 |4 |5|6|7]8]9
MC1551. Develop the basic 2 |2 1 1 1
1 fundamental of materie
science and engineerin
MC1551. | Discoverthe different classes ¢ 3|1 |1 2 2
2 material their propertieg
structures and imperfection
present in them.
MC1551. | Understandingthe behavior of 3 11111 3 1 1
3 materials, particularly structure
property correlation.
MC1551. | Identify the limits of materials 112 |2 |1 1 2
4 and the change of their properti
with use.
MC1551. | Value the use thematerial for| 1 |1 (2 |1 1)1 1 1 1
5 different application and the|
processing

10. Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation
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MANIPAL UNIVERSITY JAIPUR

K Q 4, School of Automobile Mechanical and Mechatronics Engineering
Sf;% @E Department of Mechatronics Engineering
& Course Hanebut
/h/ _— &

"RED B} Manufacturing Process| MC1552 | 3 Credits | 300 3

Session: July 17 Nov 17 | Faculty: Dr. Manish Rawat | Class: Prog. Elective

A. Introduction: This course is offered by Dept. of Mechatronics Engineering as a Prog. Elective, targeting studen
wish to pursue research& development in industries or higher studies in field of smart machining. Manufa
involves the transformatioof raw materials from their initial form into finished, functional products. Man achieves
transformation by hnumerous methods utilising a variety of processes each designed to perform a specific functic
transformation process. Inherent in thesign and operation of processes must be a knowledge of the properti
engineering materials and specific methods to utilise these properties during the various stages of the manu
process. Because of the competitive nature of the manufacinduastry, engineers are constantly striving to create n
materials, better transformation methods and processes which are cheap to operate, efficient, fast and accu
course provides an introductory study of manufacturing processes and is memele by further studies at highe
levels of the program. Various material forming and cutting processes are considered, and theoretical know
reinforced by practical demonstrations and videos.

B. Course Objectives:At the end of the course, studewill be able to

[1552.1] Examine the principles associated with basic operations involving the casting, machining and wfeld
engineeringnaterials.

[1552.2] Interpret the advantages and limitations of each process and its influence on the properties of ifidrma
the finished component;

[1552.3] Interpret the geometry of tooling used on various metal cutting machines;
[1552.4] Analyse the practical applications of a variety of forming and machining processes
[1552.5] Analyse the effects of heat, lubrication and various cuttingrt@terials on the metal cutting process.

C. Program Outcomes and Program Specific

Outcomes
[PO.1] Engineering knowledge Apply the knowledge of mathematics, science, engineering fundamemtdlan engineering
specialization to the solution of complex engineering problems

[PO.2] Problem analysis Identify, formulate research literature, and analyze complex engineering problems reaching
substantiated conclusions using first principles ofh@matics, natural sciences, and engineering sciences

[PO.3] Design/development of solutionsDesign solutions for complex engineering problemsdesign systermomponents
or processethat meet the specified needs with appropriate consideration fpulifie health and safety, and the cultural,
societal, and environmental considerations

[PO.4] Conduct investigations of complex problemsUse researchased knowledge and research methods includisgn
of experiments, analysis and interpretation ofdand synthesis of the information to provide valid conclusions.

[PO.5] Modern tool usage Create, select, and apply appropriate techniques, resourcesodearh engineering and tools
including prediction and modeling to complex engineering acts/itigh an understanding of the limitations.

[PO.6] The engineer and societyApply reasoning informed by tlentextual knowledge to assess societal, health
safety, legal, and cultural issussd the consequent responsibilities relevant to the profedsogineering practice
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[PO.7] Environment and sustainability: Understand thampact of the professional engineering solutions in soGiete|
environmental contexteind demonstrate the knowledge of, and need for sustainable development

[PO.8] Ethics: Apply ethical principles and commit iyofessional ethicand responsibilities and norms of the engineering
practices

[PO.9] Individual and team work: Function effectively as an individual, and am@mber or leader in diverse tegrard in
multidisciplinary settings

[PO.10] Communication: Communicate effectivelpn complex engineering activities with the engineering community and
with society at large, such as, being able to comprehend and write effective reports and design documentation, make ef
presentations, and give and receive clear instructions

[PO.11] Project management and financeDemonstrate knowledge and understanding of the engineering and
management principles and apply these t ocanagepEofecs andvinr

multidisciplinary environments

[PO.12] Life-long learning: Recognize the need for, and have the preparation and ability to engage in indepeniiferioaigd
learningin the broadest context of technological change

[PSO.1].Apply the knowledge of basic sciences, analytical skills and modern computisgaaesign, perform and
analyse experiments to meet desired goals within the given constraints.

[PSO.2].Apply concepts of circuit analysis, analog and digital electronics, controls, elirotds, instrumentatign
power systems, machine teing and artificial intelligence to design and automation of mechatronics systems.

[PSO.3].Use the principles of solid mechanics, fluid mechanics, strength of materials, adftarotieshal materialsind
manufacturing processes to design, nfiacture, and commissioning of mechatronics systems.

D. Assessment Rubrics:

Criteria Description Maximum Marks

Sessional Exam | (Closed Book) 15

Internal Assessment Sessional Exam Il (Closed Book) 15

(Summative) In class Quizzes and Assignments 30

Activity feedbacks (Accumulated an(
Averaged)

End Term Exam End Term Exam (Open Book) 40
(Summative)

Total 100

Attendance (Formative) A minimum of 75% Attendance is required to be maintained by a student to

gualified for taking up the End Semester examination. The allowance of 25%
includes all types of leaves including medical leaves.

Make up Assignments Students who isses a class will have to report to the teacher about the abser

(Formative) makeup assignment on the topic taught on the day of absence will be given \
has to be submitted within a week from the date of absence. No extensions \
given on this. The attelance for that particular day of absence will be marked
blank, so that the student is not accounted for absence. These assignments
limited to a maximum of 5 throughout the entire semester.
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Homework/ Home Assignment/
Activity Assignment

There are situations where a student may have to work in home, especially g
flipped classroom. Although these works are not graded with marks. Howeve

(Formative) student is expected to participate and perform these assitgwignfull zeal sincg
the activity/ flipped classroom participation by a student will be assessed and
will be awarded.

E. Syllabus

Metal Casting Process: Classification of metal casting, Pattern Allowances, Molding Materials, Gatmglsggje.

Casting defects: Causes and remedies, Inspection of castings Introduction to Machine Tools: Classification of me

tool, Mechanics of Metal Cutting: Principles of metal machining, cutting tools and tool materials, tool signature,

mechanics o€hip removal, tool wear, tool life, economics of machining. Metal Joining Processes: Principle of welc
soldering, Brazing and adhesive bonding. Classification of welding and allied processes. Resistance welding: Spt

Projection and seam welding prosgétomic hydrogen, ultrasonic, Plasma and laser beam welding, Electron beam

welding, and special welding processes e.g. TIG, MIG, friction and explosive welding. Metal Shaping and Formin

Metal working, Elastic and plastic deformation, Hot and cold waykRolling, Principle and operations, Forging,

Forging operations, extrusion, Wire and tube drawing processes. Forging: Principle of forging tool design, Cold w

processes: Shearing, Drawing Squeezing, Blanking, Piercing, deep drawing, Coiningasasiegn

F. Text Books

T1. S. Kalpakjian, and S. R. Schmid, Manufacturing Engineering and Technology, Pearson Education, 6th Edition,

T2. A. Ghosh, and A. K. Malik, Manufacturing Science, Affiliated East West Press Pvt. Ltd., 2nd Edition, 2010.

G. Reference Books

R1. P.C. Sharma, A text book of Production Technology. S. Chand and Company, 4th Edition, 2006.

R2. P. N. Rao, Manufacturing Technology Voluthand Il, Tata McGraviill Education, 4th Edition, 2013.
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H. Lecture Plan:

Lec No

Topics

Session Objective

Mode of
Delivery

Corresponding
CO

Mode of
Assessing
the Outcome

Introduction

Examine the principles
associated with basic
operations involving th
casting, machining and
welding of engineering
materials.

Lecture

CO.1

NA

Metal Casting Process: An
Introduction

Examine the principles
associated with basic
operations involving th
casting, machining and
welding of engineering
materials.

Flipped
Classroom

CO.1

In Class Quiz ( Not
Accounted)

3,4

Classification of metal casting
Pattern Allowances, Molding
Materials

Examine the principles
associated with basic
operations involving th
casting, machining and
welding of engineering
materials.

Lecture

CO.1

In Class Quiz

5,6

Gating system design

Examine the principles
associated with basic
operations involving th
casting, machining and
welding of engineering
materials.

Lecture

CO.1

End Term

7.8

Casting defects: Causes and
remedies

Examine the principles
associated with basic
operations involving th
casting, machining and
welding of engineering
materials.

Lecture

Co.1

Home Assignment

Casting defects: Causes and
remedies and

Inspection of castings

Examine the principles
as®ciated with basic
operations involving th
casting, machining and
welding of engineering
materials.

Lecture

Co.1

End Term

10

Introduction to Machine Tools
Classification of machine tool,

Interpret the geometry
of tooling used on
various metal cutting
machines;

Lecture

CO.11

11

Introduction to Machine Tools
Classification of machine tool,

Analyse the effects of
heat, lubrication and
various cutting tool
materials on the metal

cutting process.

Flipped
Class

Co.v

In Class Quiz
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12

Mechanics of Metal Cutting:
Principles of metal machining,
mechanics of chip removal,

Analyse the effects of
heat, lubrication and
various cutting tool
materials on the metal
cutting process.

Lecture

co.v

End Term

13

Mechanics of Metal Cutting:
Principles of metal machining,
mechanics of chip removal,

Analyse the effects of
heat, lubrication and
various cutting tool

Flipped
Class

Cco.v

Class Quiz

materials on the metal
cutting process.

14

Mechanics of Metal Cutting:
Principles of metal machining,
mechanics of chip removal,

Analyse the effects of
heat, lubrication and
various cutting tool
materials on the metal
cutting process.

Lecture

Co.v

Mid Term |

15,16

Tool signature,

Interpret the geometry
of tooling used on
various metal cutting
machines;

Lecture

CO.1l

End Term

17

Tool wear and Tool life,

Interpret the advantagq
and limitations of each
process and its influen
on the properties of the
material in the finisheq
component;

Lecture,
Activity

CO.11

Class Quiz

18

Economics of machining.

Interpret the geometry
of tooling used on
various metal cutting
machines;

Lecture,
Activity

CO.11

Mid Term 1

19

Metal Joining Processes: An
Introduction

Analyse the practical
applications of a variety
of forming and
machining processes.

Lecture

CO.lll and IV

End term

20

Principle of welding, soldering
Brazing and adhesive bonding

Analyse the practical
applications of a variety
of forming and
machining processes.

Lecture

CO.llland IV

Home Assignment

21

Classification of welding and
allied processes.

Analyse the practical
applications of a variety
of forming and
machining processes.

Lecture

CO.lll and IV

Class Quiz

22

Arc Welding Process

Analyse the practical
applications of a variety
of forming and
machining processes.

Lecture

CO.llland IV

Mid Term 1

23

Resistance welding: Spot,
Projection and seam welding
process,

Analyse the practical
applications of a variety
of forming and
madining processes.

Lecture

CO.lll and IV

End Term
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24 Atomic hydrogen, Analyse the practical | Lecture CO.llland IV | Class Quiz
applications of a variety
of forming and
machining processes.
25 Ultrasonic welding process Analyse the practical | Lecture CO.lland IV | Mid Term 1
applications of a variety
of forming and
machining processes.
26 Plasma and laser beam weldil Analyse the practical | Lecture CO.llland IV | End Term
applications of a variety
of forming and
machining processes.
27 Electron beam welding, Analyse the practical | Lecture CO.llland IV | Class Quiz
applications of a variety
of forming and
machining processes.
28,29 | Special welding processes e.¢ Analyse the practical | Lecture CO.llland IV | Mid Term |
TIG, MIG, friction and applications of a variety
explosive welding. of forming and
machining processes.
30,31 | Metal Shaping and Forming: | Analyse the practical | Lecture CO.llland IV | End Term
Principle and operations, applications of a variety
Forging, Forging operations, | of forming and
Forging: machining processes.
32,33 | Metal working, Elastic and Analyse the practical | Lecture CO.llland IV | Class Quiz
plastic deformation, Hot and | applications of a variety
cold working, Rolling, of forming and
machining processes.
34,35 | Extrusion, Wire and tube Analyse the practical | Lecture CO.lland IV | End Term
drawing processes. applications of a variety
of forming and
machining processes.
36, 37 | Principle of forging tool desigr] Analyse the practical | Lecture CO.llland IV | Class Quiz
applications of a variety
of forming and
machining processes.
38 Cold working processes: Analyse the practical | Lecture CO.lll and IV
Shearing, Drawing applications of a variet)
Squeezing, Blanking, of forming and
machining processes.
39 Piercing, deep drawing, Coinil Analyse the practical | Lecture CO.llland IV | End Term
and embossing. applications of a variety
of forming and
machining processes.
40 Case Base Study NA Class Quiz
41 Case Base Study NA NA

I. Course Articulation Matrix: (Mapping of COs with POs)
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