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B.E. PRODUCTION ENGINEERING  

CBCS 2016 REGULATIONS 

FIRST SEMESTER 

 

Sl. 

No. 

Course 

Code 
Course Title CAT 

Sessional 

Marks 

Final 

Exam 

marks 

Total 

Marks 

Credits 

L T P C 

  THEORY          

1 16PHS1Z1 Communication Skills in 

English 
HS 50 50 100 2 2 0 3 

2 16PBS1Z2 Engineering Mathematics I BS 50 50 100 3 2 0 4 

3 16PBS103 Applied Physics BS 50 50 100 3 0 0 3 

4 16PBS104 Engineering Chemistry BS 50 50 100 3 0 0 3 

5 16PES105 Basics of Electrical and 

Electronics Engineering ES 50 50 100 3 0 0 3 

  PRACTICAL          

6 16PBS106 Physics Laboratory BS 50 50 100 0 0 4 2 

7 16PES107 Engineering Graphics ES 50 50 100 2 0 4 4 

  TOTAL   350 350 700    22 

 

 

SECOND SEMESTER 

 

Sl. 

No. 

Course 

Code 
Course Title CAT 

Sessional 

Marks 

Final 

Exam 

marks 

Total 

Marks 

Credits 

L T P C 

  THEORY          

1 16PHS2Z1 Technical English HS 50 50 100 2 2 0 3 

2 16PBS2Z2 Engineering Mathematics II BS 50 50 100 3 2 0 4 

3 16PBS2Z3 Materials Science BS 50 50 100 3 0 0 3 

4 16PHS2Z4 Environmental Science and 

Engineering 
HS 50 50 100 3 0 0 3 

5 16PES2Z5 Programming in C  ES 50 50 100 3 0 0 3 

6 16PES206 Engineering Mechanics ES 50 50 100 3 2 0 4 

  PRACTICAL          

7 16PBS207 Chemistry  Laboratory BS 50 50 100 0 0 4 2 

8 16PES208 Workshop Practice  ES 50 50 100 0 0 4 2 

9 16PES2Z9 Programming in C Laboratory ES 50 50 100 0 0 4 2 

  TOTAL   450 450 900    26 
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THIRD SEMESTER 

 

Sl. 

No. 

Course 

Code 
Course Title CAT 

Sessional 

Marks 

Final 

Exam 

marks 

Total 

Marks 

Credits 

L T P C 

  THEORY          

1 16PBS3Z1 Engineering Mathematics III BS 50 50 100 3 2 0 4 

2 16PES302 Strength of Materials ES 50 50 100 3 0 0 3 

3 16PPC303 Fluid Mechanics and Machinery PC 50 50 100 3 0 0 3 

4 16PES304 Thermal Sciences ES 50 50 100 3 2 0 4 

5 16PPC305 Foundry and Welding 

Technology 
PC 50 50 100 3 0 0 3 

6 16PPC306 Engineering Metallurgy PC 50 50 100 3 0 0 3 

  PRACTICAL          

7 16PES307 Strength of Materials and Fluid 

Machinery Laboratory 
ES 50 50 100 0 0 4 2 

8 16PPC308 Metallurgy  Laboratory and 

Thermal Science  Laboratory 
PC 50 50 100 0 0 4 2 

  TOTAL   400 400 800    24 

 

 

FOURTH SEMESTER 

 

Sl. 

No. 

Course 

Code 
Course Title CAT 

Sessional 

Marks 

Final 

Exam 

marks 

Total 

Marks 

Credits 

L T P C 

  THEORY          

1 16PBS401 Probability and Statistics BS 50 50 100 3 2 0 4 

2 16PES402 Applied Electronics and 

Microprocessor 
ES 50 50 100 3 0 0 3 

3 16PES403 Electrical Machines and Drives ES 50 50 100 3 0 0 3 

4 16PPC404 Mechanics of Machines PC 50 50 100 3 2 0 4 

5 16PPC405 Metal Forming Processes PC 50 50 100 3 0 0 3 

6 16PPC406 Machine Tools and Processes PC 50 50 100 3 0 0 3 

  PRACTICAL          

7 16PPC407 Machine Drawing PC 50 50 100 0 0 4 2 

8 16PES408 Electrical Machines and 

Microprocessor  Laboratory 
ES 50 50 100 0 0 4 2 

  TOTAL   400 400 800    24 
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FIFTH SEMESTER 

 

 

 

 

SIXTH SEMESTER 

 

Sl. 

No. 

Course 

Code 
Course Title CAT 

Sessional 

Marks 

Final 

Exam 

marks 

Total 

Marks 

Credits 

L T P C 

  THEORY          

1 16PPC601 Operations Research Techniques PC 50 50 100 3 2 0 4 

2 16PPC602 Computer Aided Design PC 50 50 100 3 0 0 3 

3 16PPC603 Process Planning and Cost 

Estimation 
PC 50 50 100 3 0 0 3 

4 16PPC604 Jigs, Fixtures and Press Tools PC 50 50 100 3 0 0 3 

5 OE ï II  Open Elective II OE 50 50 100 3 0 0 3 

6 PE - I Professional Elective I PE 50 50 100 3 0 0 3 

  PRACTICAL          

7 16PPC607 Manufacturing Processes 

Laboratory II 
PC 50 50 100 0 0 4 2 

8 16PEE608 Modelling Laboratory EEC 50 50 100 0 0 4 2 

9 16PEE609 Mini Project EEC 100 - 100 0 0 8 4 

  TOTAL   500 400 900    27 

 

 

Sl. 

No. 

Course 

Code 
Course Title CAT 

Sessional 

Marks 

Final 

Exam 

marks 

Total 

Marks 

Credits 

L T P C 

  THEORY          

1 16PHS501 Total Quality Management HS 50 50 100 3 0 0 3 

2 16PPC502 Machine Elements Design PC 50 50 100 3 2 0 4 

3 16PPC503 Computer Numerical Control 

Machines 
PC 50 50 100 3 0 0 3 

4 16PPC504 Metrology and Computer Aided 

Inspection 
PC 50 50 100 3 0 0 3 

5 16PPC505 Fluid Power Drives and 

Controls 
PC 50 50 100 3 0 0 3 

6 OE - I Open Elective I OE 50 50 100 3 0 0 3 

  PRACTICAL          

7 16PPC507 Manufacturing Processes  

Laboratory  I 
PC 50 50 100 0 0 4 2 

8 16PPC508 Metrology Laboratory  PC 50 50 100 0 0 4 2 

  TOTAL   400 400 800    23 
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SEVENTH SEMESTER 

 

Sl. 

No. 

Course 

Code 
Course Title CAT 

Sessional 

Marks 

Final 

Exam 

marks 

Total 

Marks 

Credits 

L T P C 

  THEORY          

1 16PPC701 Automation and CIM PC 50 50 100 3 0 0 3 

2 16PPC702 Production Planning and 

Control 
PC 50 50 100 3 0 0 3 

3 OE ï III  Open Elective  III OE 50 50 100 3 0 0 3 

4 PE ï II  Professional Elective  II PE 50 50 100 3 0 0 3 

5 PE ï III  Professional Elective  III PE 50 50 100 3 0 0 3 

6 PE ï IV  Professional Elective  IV PE 50 50 100 3 0 0 3 

  PRACTICAL          

7 16PEE707 Automation and Control 

Systems Laboratory 
EEC 50 50 100 0 0 4 2 

8 16PEE708 Simulation Laboratory EEC 50 50 100 0 0 4 2 

  TOTAL   400 400 800    22 

 

 

 

EIGHTH SEMESTER  

 

Sl. 

No. 

Course 

Code 
Course Title CAT 

Sessional 

Marks 

Final 

Exam 

marks 

Total 

Marks 

Credits 

L T P C 

  THEORY          

1 PE ï V Professional Elective  V PE 50 50 100 3 0 - 3 

2 PE - VI  Professional Elective  VI PE 50 50 100 3 0 - 3 

3 16PEE801 Project Work 
EEC 50 50 100   

1

6 
8 

  TOTAL   150 150 300    14 
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B.E. PRODUCTION ENGINEERING  

LIST OF PROFESSIONAL ELECTIVE COURSES  

Sl. 

No. 

Course 

Code 
Course Title CAT 

Sessional 

Marks 

Final 

Exam 

marks 

Total 

Marks 

Credits 

L T P C 

1 16PPE001 Mechatronic Systems PE 50 50 100 3 0 0 3 

2 
16PPE002 

Robotics and Machine Vision 

System 
PE 50 50 100 3 0 0 3 

3 16PPE003 Finite Element Techniques PE 50 50 100 3 0 0 3 

4 
16PPE004 

Production of Automotive 

Components 
PE 50 50 100 3 0 0 3 

5 
16PPE005 

Unconventional 

Manufacturing Processes 
PE 50 50 100 3 0 0 3 

6 16PPE006 Additive Manufacturing PE 50 50 100 3 0 0 3 

7 16PPE007 Power Plant Engineering PE 50 50 100 3 0 0 3 

8 16PPE008 Robust Design PE 50 50 100 3 0 0 3 

9 
16PPE009 

Statistical Quality Control and 

Reliability Engineering 
PE 50 50 100 3 0 0 3 

10 
16PPE010 

Advanced Welding 

Technology 
PE 50 50 100 3 0 0 3 

11 
16PPE011 

Product Design and Process 

Engineering 
PE 50 50 100 3 0 0 3 

12 
16PPE012 

Design for Manufacture and 

Assembly 
PE 50 50 100 3 0 0 3 

13 
16PPE013 

Human Values and 

Professional Ethics  
PE 50 50 100 3 0 0 3 

14 
16PPE014 

Plant Layout and Material 

Handling  
PE 50 50 100 3 0 0 3 

15 16PPE015 Managerial Economics PE 50 50 100 3 0 0 3 

16 
16PPE016 

Non Destructive Testing 

Techniques 
PE 50 50 100 3 0 0 3 

17 16PPE017 Supply Chain Management  PE 50 50 100 3 0 0 3 

18 16PPE018 Production Management  PE 50 50 100 3 0 0 3 

19 16PPE019 Lean Manufacturing PE 50 50 100 3 0 0 3 

20 
16PPE020 

Micro manufacturing 

Processes 
PE 50 50 100 3 0 0 3 

21 16PPE021 Theory of Metal Cutting PE 50 50 100 3 0 0 3 

22 16PPE022 Advanced Casting Technology PE 50 50 100 3 0 0 3 

23 16PPE023 Total Productive Maintenance PE 50 50 100 3 0 0 3 

24 16PPE024 Green Manufacturing PE 50 50 100 3 0 0 3 

 

 

 

 

 



7  

  

 

B.E. PRODUCTION ENGINEERING  

LIST OF OPEN ELECTIVE COURSES 

 

Sl. 

No. 
Course Code Course Title CAT 

Sessional 

Marks 

Final 

Exam 

marks 

Total 

Marks 

Credits 

L T P C 

1 16AOE001 Nano Science and Technology OE 50 50 100 3 0 0 3 

2 16AOE002 Material Characterizations OE 50 50 100 3 0 0 3 

3 16AOE003 Electrochemical Technology OE 50 50 100 3 0 0 3 

4 16AOE004 Polymer Technology  OE 50 50 100 3 0 0 3 

5 
16COE005 

Disaster Management and 

Mitigation 
OE 50 50 100 3 0 0 3 

6 16COE006 Environmental Management OE 50 50 100 3 0 0 3 

7 
16COE007 

Town Planning and 

Architecture 
OE 50 50 100 3 0 0 3 

8 16MOE008 Composite materials OE 50 50 100 3 0 0 3 

9 16MOE009 Automobile Engineering  OE 50 50 100 3 0 0 3 

10 
16EOE010 

Renewable Energy Sources 

and Technology 
OE 50 50 100 3 0 0 3 

11 16EOE011 Smart Grid Technology OE 50 50 100 3 0 0 3 

12 16LOE012 Principles of Communication OE 50 50 100 3 0 0 3 

13 
16LOE013 

Micro controllers and its 

applications  
OE 50 50 100 3 0 0 3 

14 16NOE014 Virtual Instrumentation OE 50 50 100 3 0 0 3 

15 
16NOE015 

Measurement and 

Instrumentation 
OE 50 50 100 3 0 0 3 

16 16SOE016 Enterprise JAVA  OE 50 50 100 3 0 0 3 

17 16SOE017 Cyber Security OE 50 50 100 3 0 0 3 

18 16SOE018 Network Essential OE 50 50 100 3 0 0 3 

19 16IOE019 Programming in Python OE 50 50 100 3 0 0 3 

20 16IOE020 BIG Data Science OE 50 50 100 3 0 0 3 

21 16IOE021 Object Oriented Programming 

using C++ 

OE 
50 50 100 3 0 0 3 

22 16BOE022 Computational Biology  OE 50 50 100 3 0 0 3 

23 16BOE023 Biology for Engineers OE 50 50 100 3 0 0 3 

24 16BOE024 Fundamentals of Bio 

Engineering 

OE 
50 50 100 3 0 0 3 
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B.E. PRODUCTION ENGINEERING  

LIST OF ONE CREDIT COURSES (15 Hours / Semester) 

(Max. 1 Course / Semester upto VII semester only) 

 

Sl. 

No. 

Course Code Course Title 

1 16POC1Z1 Human Values I 

2 16POC202 Human Values and Professional Ethics 

3 16POC0Z3 Yoga for Youth Empowerment 

4 16POC004 Basics of Civil Engineering 

5 16POC005 Metallography 

6 16POC006 Design of Experiments using Taguchi Concept 

7 16POC007 Entrepreneurship Development 

8 16POC008 Patents System in Engineering 

9 16POC009 Industrial case studies 

10 16POC010 Project Management 

11 16POC011 Industrial safety 

12 16POC012 Six Sigma 

13 16POC013 Professional Skills 

14 16POC014 Solar Energy Systems 

15 16POC015 Wind Energy Systems 

16 16POC016 Refrigeration Systems 

17 16POC017 Air Conditioning Systems 
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16PHS1Z1    COMMUNICATION SKILLS IN ENGLISH                      

                                 (Common to all branches) 

                                     

     Category : HS 

          L  T  P  C                                                                                     

          2   2  0  3 

Course Objectives:  

¶ To make the learners understand the usage of basic grammar in English. 

¶ To enhance the learnerôs speaking skills through appropriate listening practice. 

¶ To instill reading habits to practice communicative tasks and comprehension. 

¶ To improve the learnerôs writing skills through various means 

¶ To enrich the vocabulary of learners for speaking and writing 

UNIT - I       (6+6)  

Listening - Listening to practice basic pronunciation at phonemic and word level, Listening to informal 

conversations of exchanging greetings and introducing oneself/others;  Speaking- Introducing oneself, oneôs 

family / friend, speaking about oneôs place; Reading-Reading to practice stress and pause; Writing -

Autobiographical writing, Letter to seek permission, Letter to issue certificates; Grammar - Use of Auxiliary 

Verbs, Adjectives and Adverbs; Vocabulary-Word formation, Synonyms and Antonyms of High frequency 

words. 

UNIT - II   (6+6) 

Listening-Listening to Telephone Conversations for taking and leaving messages, making enquiries; 

SpeakingðRole-play activities based on real life situations, Narrating daily routines; Readingï skimming 

and scanning, Reading for comprehension with exercises; Writing -Advertisements and slogan writing, 

Imperative instructions, Definitions; Grammar  ï Tenses, Prepositions;  Vocabulary- Commonly confused 

words 

UNIT - III   (6+6) 

Listening -Listening to give instructions, Making requests and responding to requests, Thanking someone 

and responding to thanks; Speaking -Group Discussion on chosen topics, Describing a simple process; 

Reading-Reading and interpreting visual material, Critical reading; Writing  ïLetter to the Editor of a 

Newspaper, Recommendations; Grammar - Impersonal Passive, Subject-verb agreement; Vocabulary - 

Collocation, Word Association  

UNIT - IV   (6+6) 

 Listening-Listening to accept/refuse invitation, Listening to apologize, Listening to congratulate; Speaking 

ï Debates on current social affairs; Reading ïReading to make inference, Paraphrasing; Writing - Personal 

letter (Inviting your friend to a function, congratulating someone on his / her success, thanking oneôs friends 

/ relatives); Grammar  ï óWhô-questions, Modal verbs; Vocabulary -Single word substitutes -Use of 

abbreviations & acronyms. 

UNIT - V   (6+6) 

Listening  -Video Listening to different accents, Viewing Speeches, Viewing English songs, Viewing short 

films; Speaking -Giving impromptu talks, Making presentations on given topics; Reading ïExtensive 

reading;  Writing  ïWriting General Article, Writing Short Stories; Grammar  - Common Errors in English; 

Vocabulary ïWord Pairs with Repetitive meaning.  

Contact Periods:  

Lecture: 30 Periods Tutorial: 30 Periods Practical: 0 Periods Total: 60 Periods 
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Text Books:  

 

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Department of English, Anna 

University. Mindscapes 

English for Technologists 

and Engineers 

Orient Blackswan, Chennai. 2012 

Sadanand, Kamlesh & Punitha, 

Susheela 

Spoken English: A 

Foundation Course (Part 1) 

Orient Blackswan, Hyderabad. 

2014 

 

Reference Books: 

  

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Raman, Meenakshi & Sangeetha 

Sharma 

Technical Communication: 

Principles and Practice 

Oxford University Press, New Delhi. 

2011 

Vijay, Anbazhagan.J, & Jaishree.N Technical English-I Global Publishers, Chennai, 2016 

Rizvi, Ashraf. M. Effective Technical 

Communication 

Tata McGraw-Hill, New Delhi. 2005 

Rutherford, Andrea. J Basic Communication Skills for 

Technology 

Pearson, New Delhi. 2001 

   

Redston, Chris, Cunningham, Gillie Face 2 Face: Elementary 

Studentôs Book 

 

Cambridge University Press, New 

Delhi. 2009 

 

EXTENSIVE READING  (Not for Examination) 

 

Kalam, Abdul. A.P.J                          Wings of Fire.                              Universities Press, Hyderabad. 1999. 

 

Websites 
1. http://www.usingenglish.com 

2. http://www.uefap.com 

 

Course Outcomes:   

 Upon completion of the course, the students will be able to 

CO1: The learner will be able to understand basic grammar and the learner will have sufficient     

           command Over language by training his tongue and tuning his ear through apt listening   

           tasks. 

 CO2: Reading tasks will enable the learner practice phonological and linguistic aspect of   

          learning, help comprehend and create interest in extensive reading.   

 CO3: The learner shall be able to write appropriately for a given context and use the right word   

          at the  right place. 
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16PBS1Z2     ENGINEERING MATHEMATICS - I                     

                                        (Common to all branches) 

                          Category : BS 

             L  T  P  C                                                                                     

             3   2  0  4 

Course Objectives:  

 

¶ To familiarize techniques of matrix algebra including properties of eigen values and eigen vectors. 

¶ To gain the knowledge of hyperbolic functions and application problems in differential calculus. 

¶ To familiarize with functions of several variables and Functions of two variables including    

extremum problems, Jacobian and Leibnitz rule of integration. 

¶ To perform double and triple integration with relevant to surface area and volume of solid 

 

UNIT - I    MATRICES    (9+6)  

Eigen values and Eigen vectors of a real matrix-Characteristic equation-Properties of Eigen values and eigen 

vectors-Cayley Hamilton theorem - Diagonalization of   matrices-Reduction of a quadratic form to canonical 

form by orthogonal transformation-Nature of quadratic forms. 

UNIT - II  HYPERBOLIC FUNCTIONS AND DIFFERENTIAL CALCULUS                                                 (9+6) 

Hyperbolic and Inverse Hyperbolic functions-Identities- Real and Imaginary parts-Solving Problems using 

Hyperbolic functions. 

Curvature and radius of curvature-Cartesian and polar coordinates- center of curvature and Evolutes- 

Envelopes and Evolute as envelope of normal. 

UNIT - III  FUNCTIONS OF SEVERAL VARIABLES  (9+6) 

Functions of two variables- Taylorôs theorem (statement only) and expansions-Maxima and Minima-

Constrained extremum by Lagrangeôs multiplier method-Jacobians-Differentiation under integral sign 

UNIT - IV  INTEGRAL CALCULUS  (9+6) 

 Definite and Indefinite integrals-Substitution rule-Techniques of Integration-Integration by parts-

Trigonometric substitutions-Integration of rational function by partial fractions-Integration of irrational 

functions-Improper integrals. 

UNIT - V  MULTIPLE INTEGRALS  (9+6) 

Beta and Gamma integrals and properties. Double Integrals-Change of order of integration-Double 

integrals in polar coordinates-Area enclosed by plane curves-Triple integrals-Volume as a triple integral-

Transformation to Polar, Cylindrical and Spherical polar coordinates 

Contact Periods:  

Lecture: 45 Periods Tutorial: 30 Periods Practical: 0 Periods Total: 75 Periods 
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Text Books: 
   

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Veerarajan T Engineering Mathematics 

for Semesters I and II 

Tata McGraw Hill Publishing Co., New 

Delhi, 2015. 

 

Kandasamy P, ThilagavathyK and 

Gunavathy K 

 

Engineering Mathematics  

for I year B.E/B.Tech. 

S.Chand& Co, Ramnagar, New Delhi, 

Reprint2013. 

S. Narayanan and 

Manicavachagom Pillai T.K. 

Calculus, Vol.I , II and III, 

 

S. Viswanathan, Printers and Publishers 

Pvt. Ltd, Chennai, 2009. 

 

 

 

 

Reference Books: 

 

  
 
 
 
 
 
 

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Erwin Kreyszig Advanced Engineering 

Mathematics 

Wiley & sons (Asia) Ltd,  

10th Edition, 2015. 

Ray Wylie.C and Louis Barrett Advanced Engineering 

Mathematics 

Tata McGraw Hill Company,  

New Delhi, 2004. 

Grewal B. S Higher Engineering 

Mathematics 

 Khanna Publishers, New Delhi,  

43rd Edition, 2014. 

Ramana B V Higher Engineering 

Mathematics 

Tata McGraw Hill Co. Ltd, NewDelhi, 

11th Print, 2010. 

Bali N., Goyal M and Watkins C Advanced Engineering 

Mathematics 

Firewall Media (An Imprint of Laxmi 

Publications Pvt Ltd), New Delhi, 7th 

Edition, 2009. 

Bali N.P and Goyal M A text book of Engineering 

Mathematics 

University Science Press (An Imprint of 

Laxmi Publications Pvt Ltd),  

New Delhi,2014 

 

 

Course Outcomes: 

  

  

 Upon completion of the course, the students will be able to 

CO1: Acquire knowledge of eigen values and eigen vectors including properties through matrix  

          theory. 

CO2: Understand the hyperbolic functions and applications of differential calculus. 

CO3:Acquire fluency in partial differentiation and solving problems related to maxima and      

         minima  for more independent variables. 

CO4: Understand the standard types of integration and solution to various integrals.. 

CO5: Understand the multiple integrals and their applications to engineering problems. 
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16PBS103                             APPLIED PHYSICS  

                                                  (Common to Civil, Mechanical, Production 

                                                   and Industrial Biotechnology branches) 

             Category: BS  

  L  T  P  C                                                                                     

  3   0  0  3 

Course Objectives: 

To enhance the fundamental knowledge in Physics and its applications relevant to various streams of 

Engineering and Technology.Upon completion of this course the students  will be familiar with:    

     ÅConcepts, types of lasers and its applications, fibre optic principles and its applications. 

     ÅBasics of properties of matter & thermal physics 

     ÅOrigin of quantum physics, Schrºdingerôs equation and applications.  

     ÅPrinciples of acoustics, ultrasonics and their industrial applications. 

     ÅFundamentals of vacuum science, production and measurement. 

 

UNIT - I    LASERS & FIBRE OPTICS    (09)  

Introduction- Principle of laser action - characteristics of laser - Spontaneous emission and Stimulated 

emission ïEinsteinós coefficients - population inversion ï methods of achieving population inversion ï

Optical Resonator -Types of Lasers ï Principle, construction and working of Nd-YAG, CO2, Semiconductor 

laser - applications of laser-Hologram. 

                  Introduction ï Basic Principles involved in fiber optics- Total internal reflection ï Structure of 

optical fiber ïPropagation of light through optical fiber ïDerivation for Numerical Aperture and acceptance 

angle - fractional index change - Classification of optical fiber based on materials, refractive index profile 

and Modes - Fiber optical communication links-Fiber optic sensors- displacement 
UNIT - II  PROPERTIES OF MATTER & THERMAL PHYSICS  (09)  

Elasticity- Hookeôs law- stress-strain diagram - Factors affecting elasticity - Bending moment - Depression 

of a cantilever -  Youngôs modulus by uniform bending - I shaped girders. 

Thermal expansion - thermal stress - thermal conductivity - heat conduction in solids - flow of heat through 

compound media - Forbeôs and Leeôs disc method: theory and experiment. 

UNIT - III  QUANTUM PHYSICS AND APPLICATIONS  (09)  

Limitations of classical Physics - Introduction to Quantum theory - Dual nature of matter and radiation-          

de-Broglie wavelength in terms of voltage, energy, and temperature ïHeisenbergôs Uncertainty principle ï 

verification ï physical significance of a wave function- Schrºdingerôs Time independent and Time 

dependent wave equations ï- Particle in a one dimensional potential well - Scanning Electron Microscope 

(SEM)-Transmission Electron Microscope (TEM). 

UNIT - IV  ACOUSTICS & ULTRASONICS  (09)  

Classification of sound - loudness and intensity -  Weber-Fechner law - standard intensity and intensity level 

- decibel - reverberation - reverberation time - sound absorbing materials - Determination of absorption 

coefficient - factors affecting acoustics of buildings. 

Introduction - properties of ultrasonic waves - production of ultrasonic waves; Magnetostriction effect- 

Magnetostriction generator-  Piezoelectric effect- Piezoelectric generator- Acoustic grating - Determination 

of wavelength and velocity of ultrasonics-cavitation - applications- ultrasonic drilling- ultrasonic welding- 

ultrasonic soldering and ultrasonic cleaning-Non- destructive Testing- Pulse echo system 

UNIT - V  VACUUM SCIENCE  (09)  

Introduction - Importance of vacuum in industries -  Pumping speed and throughput - Types of pumps-Rotary 

vane type Vacuum pump(oil sealed), Diffusion Pump and Turbo Molecular Pump-Measurement of High 

Vacuum-McLeod Gauge-Pirani Gauge-Penning Gauge - Application to thin film technology. 
Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books: 
   

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Arumugam M Engineering Physics Anuradha Publishers, 2010.  

(Unit I & Unit III)  

P.K.Palanisamy Engineering physics-I SciTech Publications (India) Pvt. 

Ltd,2015. (Unit II & Unit IV) 

Ganesan S and  Iyandurai N Applied Physics KKS Publishers, Chennai, 2007.(Unit V) 

 

Reference Books: 

 

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Avadhanulu M N and Kshirsagar 

P G 

A Textbook of Engineering 

Physics 

S.Chand and Company Ltd, New 

Delhi, 2010. 

Gaur R.K. and Gupta S.L Engineering Physics Dhanpat Rai Publishers, 2009. 

K.Rajagopal Engineering Physics PHI Learning Private limited, New 

Delhi,2015. 

 

Course Outcomes: 

  

  

 Upon completion of this course, the students will be able to 

CO1: Analyze the construction and working of Nd-YAG, CO2, Semiconductor lasers.   

          Explain fiber optics and classify fibers based on index profiles and modes. [Familiarity]  

CO2: Acquire knowledge in properties of matter and thermal Physics [Application] 

CO3: Analyze the dual nature of matter using Heisenbergôs Uncertainty principle, Schrodingerôs   

          time independent and dependent wave equations. [Assessment]  

CO4: Apply piezoelectric detector method for industrial applications. [Usage and Assessment] 

CO5: Production & Measurement of vacuum. [Familiarity] 
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16PBS104                       ENGINEERING CHEMISTRY  

                                                   (Common to Civil, Mechanical and Production) 

       Category : BS 

   L  T  P  C                                                                                     

  3   0  0  3 

Course Objectives:  

¶ The course is aimed at imparting knowledge of Engineering Chemistry topics which would be  

              useful for students to understand chemistry relevant to conventional engineering fields. 

 

UNIT - I    WATER TECHNOLOGY    (09)  

Water - sources - types of impurities, hardness - temporary and permanent ï units - ppm and mg/L - 

estimation of hardness ï EDTA method- problems - Boiler troubles - internal treatment ï external 

treatment - lime soda process and ion exchange process - Drinking water ï characteristics - colour, odour, 

turbidity, chloride - treatment - preliminary, primary and disinfection methods - chlorination- breakpoint 

chlorination, desalination  ï reverse osmosis. 

UNIT - II  POLYMER TECHNOLOGY  (09)  

Polymers - definitions of monomer, polymer, functionality, degree of polymerisation ï Free radical 

mechanism -Individual polymers - PVC, PMMA, Teflon, polyamide, poly carbonate, epoxy, polyurethane 

- preparation, properties and their end users - compounding of plastics - components and functions - 

fabrication techniques - compression, injection, extrusion and blow moulding - Conducting polymers - 

structures of polypyrrole, polyaniline and poly acetylene - conduction mechanism of polyacetylene only 

- Biodegradable polymers ï polylactide, starch and cellulose 
UNIT - III  FUELS AND COMBUSTION  (09)  

Fuels - classifications - calorific value - Gross and Net-Determination by Dulongôs formula - problems - 

combustion ï theoretical air-principle and calculations - solid fuels ï Coal - proximate and ultimate 

analysis - significance- Coke- characteristics - manufacture by Otto Hoffman method - Liquid fuels ï 

petroleum - fractionation - petrol and diesel - knocking of IC engines and diesel engines - octane and 

cetane numbe - anti-knocking agents ï Biogas ï biodiesel. 

UNIT - IV  ENGINEERING MATERIALS  (09)  

 Refractories ï classification - properties and manufacture of silica and magnesia bricks; Abrasives- 

Classification-properties - manufacture of SiC -; Lubricants ïsolid lubricants (Graphite & Molybdenum 

sulphide) hydrodynamic mechanism of lubrication ï Cement ï manufacture - setting and hardening of 

cement - special cements - Alumina cement, waterproof cement, high early strength cement. 

 

UNIT - V  CORROSION (09)  

Corrosion - Spontaneity - Chemical corrosion- mechanism, nature of oxides ï Pilling Bedworth rule - 

electrochemical corrosion ï mechanism - types ï galvanic and differential aeration ï Galvanic series and 

importance ï Prevention methods - design of materials, cathodic  protection techniques (sacrificial anode 

and impressed current cathode), Inhibitors - Protective coatings - Inorganic coating - electroplating ï 

surface preparation and plating method applied to Cr and Ni  and galvanising ï Organic coating- paints - 

constituents and functions. 

 
Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books: 

  

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Vairam S, Subha Ramesh Engineering Chemistry Wiley India, 2015. 

 

Jain. P.C. and Monica Jain Engineering Chemistry Dhanpat Rai  publications Pvt. Ltd, 

New Delhi,  16th Edition, 2015. 

Reference Books:  

 

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Dara. S.S, Umare Text book of Engineering 

Chemistry 

S. Chand Publications, 2004. 

Agarwal C.V. Chemistry of Engineering 

Materials 

9th Edition, B.S. Publications, 2006. 

Kuriakose, J.C., and Rajaram J Chemistry in Engineering 

and Technologyò, Vol.1 & II, 

Tata Mc Graw Hill Publishing 

company Pvt.Ltd, New Delhi, 2001. 

O.P. Aggarwal, Avinash Aggarwal Engineering Chemistry Khanna Publishers, 2010. 

Sivasankar B Engineering Chemistry Tata McGraw Hill Publications, 

2008. 

 

   

     

 Course Outcomes: 

  

 Upon the completion of the course, Students will be able to 

CO1: Understand the nature of impurities and the effects of various sources of water, and     

          apply them in treatment them usable for industrial and domestic purposes. 

CO2: Know about the different types of polymeric materials, properties and fabrication which   

         match  the specific applications. 

CO3: Learn the different types of fuels with their compositions, combustion characteristics in  

         engines  and apply them in design of combustion chambers. 

CO4: Be familiar with the various engineering materials, refractories, abrasives, lubricants   

          and cements with their properties and manufacturing methods which are used in    

          engineering  applications. 

CO5: Gain the knowledge about corrosion of the machinery they use in their fields and, also   

         to understand the mechanisms and to adopt the preventive measures by various techniques. 
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16PES105  BASICS OF ELECTRICAL AND ELECTRONICS ENGINEERING         

                                                                                                                                                     Category : ES        

                                                      (Common to Mechanical, Production and                               L   T   P   C 

                                                            Industrial Biotechnology branches)                                   3    0   0   3                                                                                    

 

Course Objectives: 

¶ Study the basic concepts of electric circuits, electronic devices and communication engineering. 

¶ To know the fundamental of energy conversion, construction, principle of operation, characterization 

of DC machines and AC machines. 

 

UNIT - I    ELECTRICAL CIRCUITS & MEASUREMENTS    (09)  

Ohmôs Law ï Kirchoffôs Laws ï Steady State Solution of DC circuits ï Introduction to AC Circuits ï 

Waveforms and RMS Value ï Power and Power factor ï Single Phase and Three Phase Balanced Circuits.   

Operating Principles of Moving Coil and Moving Iron Instruments (Ammeters and Voltmeters), 

Dynamometer type Watt meters and Energy meters. 

UNIT - II  ELECTRICAL MACHINES  (09)  

Construction, Principle of Operation, Basic Equations and Types, Characteristics and Applications of DC 

Generators, DC Motors, Single Phase Transformer, Single Phase induction motor. 

UNIT - III  SEMICONDUCTOR DEVICES AND APPLICATIONS  (09)  

Characteristics of PN Junction Diode ï Zener Effect ï Zener Diode and its Characteristics ï Half wave and 

Full wave Rectifiers - Voltage Regulation. 

Bipolar Junction Transistor ï CB, CE, CC Configurations and Characteristics ï Working principle and 

Characteristics of FET, JFET, MOSFET ï Characteristics and Simple Application of SCR, DAC, TRIAC & 

UJT ï Elementary Treatment of Small Signal Amplifier. 

UNIT - IV  DIGITAL ELECTRONICS  (09)  

 Binary Number System ï Logic Gates ï Boolean Algebra ï Half and Full Adders - Flip-Flops ï Registers 

and Counters ï A/D and D/A Conversion (Simple concepts). 

UNIT - V  FUNDAMENTALS OF COMMUNICATION ENGINEERING  (09)  

Types of Signals: Analog and Digital Signals ï Modulation and Demodulation: Principles of Amplitude and 

Frequency Modulations. 

Communication Systems: Radio, TV, Microwave, Satellite, RADAR and Optical Fibre (Block Diagram 

Approach only). 

 
Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books: 

  

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Muthusubramanian R, Salivahanan S 

and Muraleedharan K A 

Basic Electrical and 

Electronics Engineering 

Tata McGraw Hill, Second Edition, 

(2009). 

Mittle.V.N and Arvind Mittal Basic Electrical 

Engineering 

Tata McGraw Hill, Second Edition, 

New Delhi, 2005.        

Sedha R.S A Text book of Applied 

Electronics 

S. Chand & Co., 2008. 

 

Reference Books: 

  

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Nagsarkar T K and Sukhija M S Basics of Electrical 

Engineering 

Oxford Press (2005). 

Mehtra V.K and Rohit Mehta Priniciples of Electrical 

Engineering and Electronics 

S. Chand & Co. 2nd Edition 2015. 

Mahmood Nahvi and Joseph A. 

Edminister 

Electric Circuits, Schaumô 

Outline Series 

McGraw Hill,  Sixth  edition (2014) 

Premkumar N and Gnanavadivel J Basic Electrical and 

Electronics Engineering 

Anuradha Publishers,  4th  Edition  

(2008). 

 

 

 

Course Outcomes: 

 

  

 CO1: Analyze simple DC and AC Circuits. 

 CO2: Understand the significance of Electrical machines. 

 CO3: Apply knowledge on semiconductor devices and Integrated circuits. 

 CO4: Understand the concepts of communication engineering. 

 CO5: Design simple circuits using electronic components for specific applications. 
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16PBS106           PHYSICS LABORATORY  

           (Common to Civil, Mechanical, Production                Category : BS 

                                    and Industrial Biotechnology branches )                          L  T  P  C                                                                                     

                                                                                                                              0   0  4   2 

                              

 

Course Objectives: 

        ωTo have a practical knowledge about the concepts behind physics and the need to apply in the emerging       

          technology. 

 

 

LIST OF EXPERIMENTS  
 

 

1. Spectrometer - Diffraction Grating Normal Incidence Method 

2. Air Wedge ïDetermination of thickness of a paper 

3. Youngôs Modulus ï Cantilever Bending - Koenigôs Method 

4. a. Laser - Particle size Determination 

b. Optical fiber - Determination of NA & Acceptance angle 

5. Ammeter and Voltmeter Calibration ï Low Range 

6. Resistance Of The Given Coil Of Wire ï Carey Fosterôs Bridge 

7. Determination of Band gap Energy of Semiconductor 

8. Ultrasonic Interferometer - Velocity of sound & Compressibility of liquids. 

9. Transistor Characteristics 

    10 .Torsional pendulum ïDetermination of Rigidity Modulus & Moment of Inertia 

 

 

Contact Periods:  

Lecture: 0 Periods Tutorial: 0 Periods Practical:60 Periods Total: 60 Periods 

 

 

 

Course Outcomes:   

  Upon completion of this practical classes, the students will be able to  

CO1: Determinate all physical properties of any matter, basic idea of calibrating electrical    

          measuring instruments and thereby effectively using it for particular applications. 

 CO2: Experiment intrinsic characteristic features of electronic devices for electrical and   

          electronic applications. 
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16PES107                          ENGINEERING GRAPHICS  

                                                    (Common to Civil, Mechanical, Production and  

                                                               Industrial Biotechnology branches)  

  Category : ES 

        L  T  P  C                                                                                                  

        2   0  4  4 

Course Objectives:  

        ÅGeometrical constructions 

        ÅOrthographic projections. 

        ÅPerforming section of solids and development of the same. 

        ÅInterpretation of solids. 

        ÅPictorial view of solids 

UNIT - I    GEOMETRICAL CONSTRUCTIONS   (15)  

Dimensioning-Lettering-Types of Lines-Scaling conventions-Dividing a given straight line in to any number 

of equal parts- Bisecting a given angle- Drawing a regular polygon given one side-Special methods of 

constructing a pentagon and hexagon- Construction of curves like ellipse, parabola, cycloid and involute 

using one method. 

 

UNIT - II  ORTHOGRAPHIC PROJECTIONS  (25)  

Introduction to Orthographic Projection-Projection of points-Projection of straight lines with traces- 

Projection of planes-Conversion of pictorial views to orthographic views-Projection of solids - Auxiliary 

projections. 

 

UNIT - III  SECTION OF SOLIDS AND DEVELOPMENT  (20)  

Section of solids- Development of surfaces  

UNIT - IV  INTERPENETRATION OF SOLIDS and PICTORIAL VIEWS  (20)  

 Cylinder and cylinder, cone and cylinder only Isometric projections - Conversion of orthographic views to 

pictorial views (simple objects). 

UNIT - V  INTRODUCTION TO AUTOCAD  (10)  

Object Construction : Page layout ï Layers and Line types ï Creating, Editing and selecting  

the Geometric Objects. Viewing, Annotating, Hatching and Dimensioning the drawing ï 

Creating Blocks and Attributes 

 

Contact Periods:  

Lecture: 30 Periods Tutorial: 0 Periods Practical: 60 Periods Total: 90 Periods 
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Reference Books: 

 

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

K.Vengopal Engineering Graphics New Age International (P) Limited, 

2015. 

Dhananjay.A.Jolhe Engineering Drawing Tata McGraw Hill Publishing Co., 

2007. 

K.V.Nataraajan A text book of Engineering 

Graphics 

Dhanalakashmi Publishers, Chennai, 

2006. 

M.B.Shah and B.C. Rana Engineering Drawing Pearson Education, 2005. 

Luzadder and Duff Fundamentals of 

Engineering Drawing 

Prentice Hall of India Pvt Ltd, XI 

Edition, 2001. 

K.L.Narayana and 

P.Kannaiah 

Text book on Engineering 

Drawing 

2nd Ed., Scitech Publications (India) 

Pvt. Ltd, Chennai, 2009. 

 

Course Outcomes:   

  

On completion of this course, students will be able to 

CO1: Represent planes and solids as per international standards. 

CO2: Generate and interpret multiple views through development, interpretation and  

         sectional views.  

CO3: Generate and interrupt orthographic views. 

CO4: Generate and interrupt pictorial views and interpenetration.  

CO5: Generate and interrupt perspective views.  

CO6: Apply the concept of AUTO CAD in engineering graphics.  
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1 6PHS2Z1                            TECHNICAL ENGLISH  

                                                        (Common to all branches) 

                       Category : HS 

            L  T  P  C                                                                                     

            2   2  0  3 

Course Objectives:  

¶ To make learners acquire guided listening and speaking skills in both formal and informal contexts. 

¶ To help them develop reading skills by familiarizing them with different types of reading tasks and  

strategies 

¶ To make them understand advance level of grammar and equip them with writing skills needed for 

academic as well as workplace contexts. 

¶ To explore the learner to Technical English and Technical Vocabulary. 

UNIT - I       (6+6)  

Listening - Listening to ask for/ give opinions, Listening to persuade/dissuade people, Listening to make 

complaints, Listening to transfer information; Speaking ïRole play activities on a formal/corporate context, 

Delivering Welcome Address- Reading ï Reading to infer lexical and contextual meaning; Writing  - Effective 

use of SMS on Whatsapp/ Hike/ Messenger, Writing E-mails on a business context, Technical style;  

Grammar ï Use of relative / reflexive pronouns, Discourse Markers; Vocabulary- Homonyms and 

Homophones 

UNIT - II   (6+6) 

Listening - Listening to express regrets/sympathy/condolences, Listening and Note-taking; Speaking ï 

Addressing at an official meeting to deal with problems/ sensitive issues, Discussion  on a movie with a 

poignant social message/ or on a recently read book; Reading - Reading a short story or an article from 

newspaper; Writing  - Writing a review of a book/movie/music concert/sports event, Graph Description; 

Grammar  ï Noun/Adjective/Adverbial phrases,  Cause and effect expressions; Vocabulary - Using phrasal 

verbs in sentences, Jargon 
UNIT - III   (6+6) 

Listening - Listening to a talk about using quantities, Listening to describe manner and frequency, Listening to 

expressions of assumptions/inference, Listening to make comparisons; Speaking ïMaking conversation to 

practice stress, pause, pronunciation and intonation, Introducing the chief-guest; Reading - Speed reading ï 

reading passages with time limit - Writing  ï Notice, Agenda and Minutes of meetings; - Elements of Writing 

Technical articles ïGrammar  - Numerical expressions, Conditional clauses; Vocabulary - Same word used as 

different parts of speech, Register 
UNIT - IV   (6+6) 

 Listening - Listening to talks about future events/plans, Listening to a talk about making arrangements, 

Listening to language of reporting, Viewing a model discussion; Speaking ï Discussion on a formal/corporate 

context, Proposing vote of thanks; Reading - Reading the job advertisements and the profile of the company 

concerned; Writing  - Process Description, Applying for a job with résumé; Grammar  - Direct and indirect 

speech; Vocabulary - Idioms  
UNIT - V   (6+6) 

Listening ï Listening to expressions of possibility, Listening to expressions of obligations, Listening to 

expressions of ability, Viewing model interviews; Speaking - Mock interview; Reading - Note making, 

Intensive reading; Writing  ï Checklist,  - Feasibility / Project report; Grammar  ï Time Statements and 

Contracted Time Statements; Vocabulary ï Nominal Compounds          

                                                                                                   

Contact Periods:  

Lecture: 30 Periods Tutorial: 30 Periods Practical: 0 Periods Total: 60 Periods 
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Text Books: 

  

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Department of English, Anna 

University. Mindscapes 

English for Technologists 

and Engineers. 

Orient Blackswan, Chennai. 2012 

Sadanand, Kamlesh & Punitha, 

Susheela 

Spoken English: A 

Foundation Course (Part 2). 

Orient Blackswan, Hyderabad. 2014 

 

Reference Books: 

  

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Raman, Meenakshi & Sangeetha 

Sharma 

Technical Communication: 

Principles and Practice 

Oxford University Press, New Delhi. 

2011 

Vijay, Anbazhagan.J, & Jaishree.N Technical English-II  Global Publishers, Chennai, 2016 

Rizvi, Ashraf. M. Effective Technical 

Communication 

Tata McGraw-Hill, New Delhi. 2005 

Herbert, A.J Structure of Technical 

English 

The English Language Society, 

London. 1971   

Michigan, E.A Word Power and Speed 

Reading: English 

Improvement Series 

Infinity Books, New Delhi, 2007 

Rajendrapal & Korlahalli. J.S Essentials of Business 

Communication 

 

Sultan Chand & Sons 

 

 

WEBSITES 

1. http://www.usingenglish.com 

2. http://www.uefap.com 
 

 

Course Outcomes: 

  

   Upon completion of the course, the students will be able to 

 CO1: The learners will be able to speak convincingly at work place and social contexts   through 

           guided listening tasks and different genres and strategies of reading. 

 CO2: The learner will understand advance level of grammar and write professionally to a larger extent 

          for workplace and general contexts. 

 CO3: The learners will familiarize themselves with Technical Vocabulary and Technical English. 

 

 

 

 

 

 

http://www.uefap.com/
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16PBS2Z2                 ENGINEERING MATHEMATICS - II  

                                                   (Common to all branches) 

                    Category : BS 

                  L  T  P  C                                                                                     

                  3   2  0  4 

           Pre-Requisites: Basics of - trigonometry- differential and integral formulae. 

Course Objectives:  

¶ To acquire knowledge of techniques of ordinary differential equations leading to engineering problems. 

¶ To acquire knowledge of vector Calculus with engineering applications. 

¶ To gain standard techniques of complex variable applicable to fluid dynamics, heat conduction, 

and elasticity. 

¶ To develop skill of solving transforms leading to engineering applications. 

UNIT - I    ORDINARY DIFFERENTIAL EQUATIONS    (9+6)  

Second and Higher order Differential Equations, Method of variation of parameters- Method of undetermined 

coefficients-Homogeneous equations of Eulerôs and Legendreôs type-System of Simultaneous first order Linear 

equations with constant coefficients - Method of reduction of order. 

UNIT - II  VECTOR CALCULUS  (9+6) 

Gradient and directional derivative, Divergence and  Curl ï Irrotational and Solenoidal fields- Vector identities - 

Line, Surface and Volume Integrals ï Greenôs Theorem in a Plane , Gauss Divergence and Stokeôs Theorems 

(Statements only) ïVerifications and Applications. 

 

UNIT - III  COMPLEX D IFFERENTIATION  (9+6) 

Functions of a Complex variable-Analytic functions- Cauchy Riemann equations and sufficient conditions 

(excluding proof)ïHarmonic conjugatesïConstruction of analytic functions-Conformal mappings: w=z+a, az,1/z, 

z2,ez , sinz, cosz and Bilinear Transformation. 

 

UNIT - IV  COMPLEX INTEGRATION  (9+6) 

Cauchyôs integral theorem, Cauchyôs integral formula -Taylorôs and Laurentôs theorems (Statements only) and 

expansions ï Poles and Residues ï Cauchyôs Residue theorem ï Contour integration ï Circular and semi circular 

contours with no pole on real axis. 

 

UNIT - V  LAPLACE TRANSFORMATIONS  (9+6) 

Laplace transforms- Properties and standard transforms-Transforms of unit step, unit Impulse and error functions 

ïTransforms of periodic functions- Inverse Laplace transforms- Initial and Final value theorems- Convolution 

theorem (Statement only) and applications - Applications to Solution of Linear differential equations of second 

order with constant coefficients. 

 

Contact Periods:  

Lecture: 45 Periods Tutorial: 30 Periods Practical: 0 Periods Total: 75 Periods 
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Text Books: 

  

  

   
AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Veerarajan T Engineering Mathematicsò 

for Semesters I and II 

Tata McGraw Hill Publishing Co., New 

Delhi, 2015. 

Kandasamy P, Thilagavathy K and 

Gunavathy K 

Engineering Mathematicsò 

for I year B.E/B.Tech 

S.Chand& Co, Ramnagar, New 

Delhi,Reprint2013. 

S. Narayanan and 

Manicavachagom Pillai T.K. 

Calculus-Vol.III  

 

S. Viswanathan, Printers and Publishers 

Pvt. Ltd, Chennai, 2009. 

 

Reference Books:  

 

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Erwin Kreyszig Advanced Engineering 

Mathematics 

Wiley & sons(Asia) Ltd, 10th 

Edition, 2015. 
Ray Wylie.C and Louis Barrett Advanced Engineering Mathematics Tata McGraw Hill Company, New 

Delhi, 2004. 

Grewal B. S Higher Engineering Mathematics Khanna Publishers, New Delhi, 

43rd Edition, 2014. 

Ramana B V Higher Engineering Mathematics Tata McGraw Hill Co. Ltd, 

NewDelhi, 11th Print, 2010. 

Bali N., Goyal M and 

Watkins C 

Advanced Engineering 

Mathematics 

Firewall Media (An Imprint of 

Laxmi Publications Pvt Ltd), 

New Delhi, 7th Edition,2009. 

Bali N.P and Goyal M A text book of Engineering 

Mathematics 

University Science Press (An 

Imprint of Laxmi Publications 

Pvt Ltd), New Delhi,2014. 

 

Course Outcomes: 

  

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

 CO1: Understand the kinds of differential equations and their solutions in the field of engineering. 

 CO2: Evaluate gradient, divergence and curl and also line, surface and volume integrals in cartesian    

          form  and simple coordinate systems and calculate integrals applying Greens, stokes and    

         Gauss theorems. 

 CO3: Understand the concepts of analytic functions and conformal mappings.  

 CO4: Evaluate contour integrals using calculus of residues. 
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16PBS2Z3                          MATERIALS SCIENCE                                                                 

                                                                (Common to all branches) 

                 Category : BS 

           L  T  P  C                                                                                     

          3   0  0  3 

Course Objectives: 

   To enhance the fundamental knowledge in Physics and its applications relevant to various streams of 

Engineering and Technology. Upon completion of this course the students will be familiar with:    

ωThe properties of conducting materials. 

ωThe application of magnetic and super conducting materials. 

ωApplication and properties of dielectric and ferro electric materials. 

ωApplications and properties of Modern engineering materials. 

ωNano materials and its properties. 

   

UNIT - I    CONDUCTING MATERIALS    (09)  

Introduction to Conductors ï classical free electron theory of metals ï Draw backs of classical theory ï 

quantum theory - Electrical and Thermal conductivity of Metals ï Derivation for Wiedeman ï Franz law ï 

Lorentz number ïï Fermi distribution function - effect of temperature ï density of energy states ï calculation 

of Fermi energy- carrier concentration in metals. 

UNIT - II  SEMICONDUCTING MATERIALS AND DEVICES  (09)  

Introduction ï Properties ï elemental and compound semiconductors - Intrinsic and extrinsic semiconductors 

ï properties - Carrier concentration in intrinsic Semiconductor - variation of Fermi level with temperature 

and carrier concentration - Electrical Conductivity ï band gap determination - extrinsic semiconductors - 

Carrier concentration in P- type and N-type semiconductors ï variation of Fermi level with temperature and 

impurity concentration ï Hall effect- Determination of Hall Co-efficient in N type and P type Semiconductor 

- Applications. 

UNIT - III  MAGNETIC AND SUPER CONDUCTING MATERIALS  (09)  

Introduction - Origin of magnetic moment - Bohr magneton - Dia, Para, and Ferro magnetic materials - 

Domain theory of ferromagnetism - Hysteresis - Hard and Soft magnetic materials. Ferrites - structure and 

applications. - Magneto optical recording and readout ï Superconductivity - Types of superconductors - BCS 

theory of superconductivity (qualitative) - properties- High Tc superconductors, Applications of 

superconductors- SQUID, Cryotron, Magnetic levitation. 

 

UNIT - IV  DIELECTRICS AND FERROELECTRICS  (09)  

 Introduction to dielectric materials ï Electric polarization and Dipole moment - Electrical susceptibility ï 

dielectric constant ï Various polarization mechanisms in dielectrics - electronic, ionic, orientational and 

space charge polarizationï frequency and temperature dependence of polarization ï internal field ï Claussius 

ï Mosotti relation (derivation) ï dielectric loss ï dielectric breakdown ï Applications of dielectric materials - 

Ferro electricity ïFerro electric materials -BaTiO3 ï Applications- Ferro electric energy converter. 

 

UNIT - V  MODERN ENGINEERING MATERIALS  (09)  

Metallic glasses- preparation of metallic glasses - properties ï applications of the metallic glasses - Shape 

Memory Alloys (SMA) - Characteristics, properties of NiTi alloy - applications of the Shape memory alloys 

- advantages and disadvantages of SMA - Nanomaterials-synthesis ïchemical vapour deposition ï Sol Gel ï 

ball Milling ï properties of nanoparticles and applications of nanoparticles ï Carbon Nanotubes (CNT) ï 

structure ï properties ï applications of  CNTs. 
             Contact Periods:  

             Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 



27  

  

 

Text Books: 

  

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

 

P.K.Palanisamy Engineering PhysicsïII  Scitech Publications (India ) Pvt. Ltd 2015 

(Unit I, Unit III & Unit IV)  

Dr.Jayakumar .S Materials science R.K.Publishers,2008.(Unit II & IV)   

Dr.V.Rajendran Material Science Tata McGraw Hill Publications, 

NewDelhi, 2011. 
  

Reference Books:  

 

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Charles P.Poole, Jr; Frank J.Owens Introduction to Nanotechnology Wiley India, 2012. 

Gaur R.K. and Gupta S.L Engineering Physics Dhanpat Rai Publishers, 2009. 

K.Rajagopal Engineering Physics PHI Learning Private Ltd, 

New Delhi, 2015. 

 

Course Outcomes: 

  

 

  Upon completion of this course the students will be able to 

 CO1: Analyze the properties of conducting materials. [Familiarity]   

 CO2: List and analyze the properties of Semiconducting materials and Devices. [Familiarity] 

 CO3: Identify, analyze the properties and applications of magnetic & super conducting     

         materials. [Familiarity]  

 CO4: List and analyze the properties of dielectric Ferro electric materials. [Familiarity   

         &Application] 

 CO5: List the properties and applications of modern engineering materials. [Familiarity &  

         Application] 
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16PHS2Z4 ENVIRONMENTAL SCIENCE AND ENGINEERING  

                                  ( Common to all branches) 
            

             Category : HS 

                    L  T  P  C                                                                                     

                    3   0  0  3 

Course Objectives: 

¶ The course is aimed at creating awareness among students and also to inseminate the critical ideas  

                    of preserving environment. 

UNIT - I    ENVIRONMENTAL RESOURCES    (09)  

Natural resources -Forest ï benefits, over exploitation, deforestation & consequences ï Water - unique 

features, hydrological cycle & over exploitation ï Food -effect of modern agriculture, fertilizers, pesticides, 

eutrophication & biomagnifications -  Energy resources - renewable & non-renewable resources  - wind, 

solar and tidal - harnessing methods. 

UNIT - II  ECO SYSTEM AND BIODIVERSITY  (09)  

Ecology - ecosystem, physical and chemical components of ecosystem, biological components of ecosystem 

- forest ecosystem, desert ecosystem and pond ecosystem, Energy flow in ecosystem, nitrogen cycle and 

carbon dioxide cycle, food pyramid, ecological succession, Biodiversity - types, values of biodiversity, hot 

spots of biodiversity, endangered and endemic species, conservation of biodiversity ï      in situ ï ex situ 

conservation. 

UNIT - III  ENVIRONMENTAL POLLUTION  (09)  

Air pollution, classification of air pollutants ï sources, effects and control of gaseous pollutants SO2, NOx, 

H2S, CO, CO2 and particulates, control methods - cyclone separator and electrostatic precipitator - Water 

pollution - classification of water pollutants, organic and inorganic pollutants, sources, effects and control of 

water pollutants Soil pollution - sources, effects and control - Noise pollution - decibel scale, sources, effects 

and control. 

UNIT - IV  ENVIRONMENTAL THREATS  (09)  

 Acid rain, greenhouse effect, global warming and ozone depletion, disaster management, flood, drought, 

earthquake and tsunami, Threats to biodiversity - destruction of habitat, habit fragmentation - hunting, over 

exploitation and man - wildlife conflicts, The IUCN red list categories, status of threatened species. 

UNIT - V  SOCIAL ISSUES AND ENVIRONMENT  (09)  

Sustainable development - sustainable technologies, need for energy and water conservation, rain water 

harvesting, water shed management, waste land reclamation, Pollution control Act, Wild life protection act, 

Forest conservation act, population growth - exponential and logistic growth, variation in population among 

nations, population policy, women and child welfare programs, role of information technology in human and 

health, HIV/AIDS - effects and preventive measures. 
Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books: 

  

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Sharma J.P ñEnvironmental Studiesò,  

3rd Edition 

 

University Science Press, New Delhi 

2009. 

Anubha Kaushik and C.P. Kaushik ñEnvironmental Science and 

Engineeringò, 3rd Edition 

New age International Publishers,  

New Delhi, 2008. 

 

Reference Books: 

  

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

R.K. Trivedi Hand book of Environmental 

laws, Rules, Guidelines, 

Compliances and 

Standardsò, Vol.I&II, 

 

Environ Media, 2006. 

G. Tyler Miller Jr ñEnvironmental Scienceò, 

10th Edition 

 

Thomson Brooks/Cole Publishing, 

2004. 

Gilbert M. Masters Introduction to 

Environmental Engineering 

and Science, 2nd Edition 

Pearson Education, 2004. 

 

Course Outcomes:   

  Upon the completion of the course, Students will be able to 

CO1: To know about the various environmental resources, the effective utility and problems  

            accompanied in over exploitation. 

 CO2: To acquire knowledge about the interaction of biosphere with environment and conservation  

          methods of bio diversity. 

 CO3: To be aware of the source of various types of pollution, their ill effects and preventive methods. 

 CO4: To understand the environmental threats, Acid rain, Green house effect and Ozone depletion  

           and natural disasters.  

 CO5: To create an idea about sustainable development and social issues. 
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16PES2Z5                                     PROGRAMMING IN C                                               

                                                                (Common to all branches) 

      Category : ES                    

           L  T  P  C                                                                                               

           3   0  0  3 

Course Objectives:  

Upon completion of this course, the students will be familiar with, 

    ÅThe Computer and Programming fundamentals 

    ÅData types in C and Flow control statements 

    ÅFunctions, Arrays, Pointers And Strings 

    ÅBitwise Operators, Preprocessor Directives, Structures and Unions 

    ÅStructures, List Processing, Input And Output 

 

UNIT - I    COMPUTER AND PROGRAMMING FUNDAMENTALS    (09)  

Computer fundamentals ï Evolution, classification, Anatomy of a computer: CPU, Memory, I/O ï 

Introduction to software ï Generation and classification of programming languages ï Compiling ï Linking 

and loading a program ï Translator ï loader ï linker ï develop a program ï software development ï 

Introduction to OS ïTypes of OS ï Algorithms ï Structured programming concept. 

UNIT - II  DATA TYPES AND FLOW OF CONTROL  (09)  

An overview of C ï Programming and Preparation ï Program Output ï Variables ï Expressions, and 

Assignment, The use of #include, printf(), scanf() ï Lexical elements, operators and the C systems ï The 

fundamental data types ï Flow of control 

UNIT - III  FUNCTIONS, ARRAYS, POINTERS AND STRINGS (09)  

Functions and storage classes - 1D Arrays ï Pointers ï Call by reference ï Relationship between Arrays and 

Pointers ï Pointer arithmetic and element size ï Arrays as function argument ï Dynamic memory allocation 

ï Strings ï String handing functions ï Multidimensional Arrays. 

UNIT - IV  ARRAY OF POINTERS, BITWISE OPERATORS,  

PREPROCESSOR DIRECTIVES 

(09)  

 Arrays of Pointers ï Arguments to main () - Ragged Arrays ï Functions as Arguments ï Arrays of Pointers 

to Functions - Type qualifiers.-Bitwise operators and expressions ï Masks ï Software tools ï Packing and 

unpacking ï Enumeration types ï The preprocessor directives. 

UNIT - V  STRUCTURES AND UNIONS, I/O AND FILE OPERATIONS  (09)  

Structures and Unions ï Operator precedence and associativity ï Bit fields ï Accessing bits and bytes - 

Input and Output functions ï File Processing Functions ï Environment variables ï Use of make and touch. 

Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books: 

  

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Pradip Dey, Manas Ghosh Computer Fundamentals and 

Programming in C, Second 

Edition 

Oxford University Press, 2013. 

Al Kelley, Ira Pohl A Book on C-Programming 

in C, Fourth Edition 

Addison Wesley, 2001. 

 

Reference Books:  

 

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

Stephen G. Kochan Programming in C-A 

complete introduction to the 

C programming language, 

Third Edition 

Sams Publication, 2004. 

Yashavant P. Kanetkar Let Us C, 13th edition BPB Publications, 2013. 

Brian W. Kernighan and Dennis 

Ritchie 

The C Programming 

Languageò, Second Edition 

Prentice Hall Software Series, 1988. 

Stephen Prata C Primer Plus, Fifth Edition Sams Publishing, 2005. 

 

Course Outcomes:   

 

  

 

Upon completion of this course, the students will be able to, 

 CO1: Articulate the programming environment [Familiarity] 

 CO2: Write algorithm for solving the given problem statement [usage] 

 CO3: Use right data types and flow control statement [Assessment] 

 CO4: Write programs using functions, arrays, pointers and strings [Usage] 

 CO5: Use right storage classes, preprocessor directives, bitwise operators in programs  

          [Assessment] 

 CO6: Use structures, unions and files [Usage]  
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16PES206                     ENGINEERING MECHANICS  

                                   Common to all except ECE, CSE and IT branches 

                       Category : ES 

                        L  T  P  C                                                                                     

                        3   2  0  4 

Course Objectives: 

 

ÅTo analyze the force systems, friction and to study the dynamics of particles, impulse and momentum. 

 

 

UNIT - I   INTRODUCTION TO MECHANICS AND FORCE CONCEPTS    (09)  

Principles and Concepts ï Laws of Mechanics ï system of forces ï resultant of a force system ï resolution 

and composition of forces ï Lamiôs theorem ï moment of a force ï physical significance of moment-

Varignonôs theorem ï resolution of a force into force and couple ï forces in space ï addition of concurrent 

forces in space ï equilibrium of a particle in space. 

 

UNIT - II  FRICTION  (09)  

Frictional resistance ï classification of friction- laws of friction ï coefficient of friction-angle of friction ï 

angle of repose ïï cone of friction ï free body diagram-advantages-equilibrium of a body on a rough inclined 

plane ï non-concurrent force system - ladder friction ï rope friction ï wedge friction.  

 

UNIT - III  GEOMETRICAL PROPERTIES OF SECTION  (09)  

Centroids ï Determination by integration ï  moment of inertia ï theorems of moment of inertia ïProduct of  

Inertia ï  Principal moment of inertia of plane areas -  radius of gyration. 

UNIT - IV  BASICS OF DYNAMICS - KINEMATICS  (09)  

 Kinematics and kinetics ï displacements, velocity and acceleration - Equations of motion ï Rectilinear 

motion of a particle with uniform velocity, uniform acceleration, varying acceleration ï motion curves ï 

motion under gravity ï relative motion ï curvilinear motion of particles ï projectiles ï angle of projection ï 

range ï time of flight and maximum height.  

 

UNIT - V  BASICS OF DYNAMICS - KINETICS  (09)  

Newtonôs second law of motion ï linear momentum ï DôAlembertôs principle, Dynamics equilibrium ïï 

work energy equation of particlesï law of conservation of energy ï principle of work and energy. 

Principle of impulse and momentum ï Equations of momentum ï Laws of conservation of momentum. 

Impact ï Time of compression, restitution, collision ï Co-efficient of restitution ï types of impact ï collision 

of elastic bodies by direct central impact and oblique impact ï collision of small body with a massive body ï 

Kinetic energy of a particle. 

 

Contact Periods:  

Lecture: 45 Periods Tutorial: 30 Periods Practical: 0 Periods Total: 75 Periods 
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Text Books: 

  

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

S.S. Bhavikatti and K.G. 

Rajasekarappa 

Engineering Mechanics New Age International Pvt Ltd. 1999. 

S.C. Natesan Engineering Mechanics Umesh Publications, 5-B north market, 

Naisarak, Delhi, 2002. 

 

Reference Books: 

  

  

AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

F.B. Beer and E.R. 

Johnson 

Vector Mechanics for 

Engineers 

Tata Mc.Graw Hill Pvt Ltd, 10th 

Edition, 2013. 
 

S. Timoshenko and Young Engineering Mechanics Mc.Graw Hill, 4th Edition, 1995. 

Irving Shames and 

Krishna Mohana Rao 

Engineering Mechanics Prentice Hall of India Ltd, Delhi, 2006. 

Domkundwar V.M and  

Anand V. Domkundwar 

Engineering Mechanics 

(Statics and Dynamics) 

Dhanpat Rai and Co. Ltd, 1st Edition, 

2006. 
 

Suhas Nitsure Engineering Mechanics Technical Publications, Pune, 1st 

edition, 2006. 

 

R.C. Hibbeller Engineering Mechanics Prentice Hall of India Ltd, 13th Edition, 

2013. 

 

Vela Murali Engineering Mechanics Oxford university Press,1st 

Edition,2010. 

 

Course Outcomes:   

  On completion of this course, students will be able to 

CO1: Analyze the problems related to force systems and friction  

 CO2: Apply concepts of centre of gravity and moment of inertia  

 CO3: Solve problems on dynamics, momentum and impulse 
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16PBS207                                            CHEMISTRY LAB                                             Category: BS         

                     (Common to Civil, Mechanical, Production   and IBT branches)                     L   T   P   C 

                                                                                                                                                             0    0   4   2 

 

Course Objective: 

¶ The course is aimed at imparting knowledge of experimental techniques which would be useful for students to 

apply the practical principles relevant conventional engineering field. 

 

LIST OF EXPERIMENTS  

1. Estimation of hardness by EDTA method.  

2. Estimation of chloride by Argentometric method.  

3. Determination of dissolved oxygen by Winklerôs method.  

4. Conductometric titration of mixture of strong acid and weak acid using strong base.  

5. Potentiometric titration of ferrous iron by dichromate.  

6. Estimation of copper in brass by EDTA method.  

7. Estimation of Iron by Spectrophotometry 

Estimation of HC1 by pH titration.  

 

Lecture: 0 Periods Tutorial: 0 Periods Practical: 60 Periods Total: 60 Periods 

 

 

Reference books:    
AUTHOR NAME TITLE OF BOOK PUBLISHER, 

YEAR OF PUBLICATION 

A.O. Thomas,  Practical Chemistry  Scientific Book Centre, Cannanore, 

2003.  

Jeffery G H, Basset J. Menthom J, 

Denney R.C.  

Vogelôs Text book of 

quantitative analysis, 5th Edition  

EBS, 1988. 

 

 

Course Outcomes: 

  

 

   Upon the completion of the course, the students will be able to 

CO1: Understand the nature of hardness, chloride level, pollution level using dissolved 

           oxygen content, iron present in water and analyse them in water.  

 CO2: Apply the EMF and conductometric measurements in quantitative analysis of substances.  
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16PES208                     WORKSHOP PRACTICE  

                                  ( Common to Civil, Mechanical, Production  

                                   and Industrial Biotechnology) 

          Category : ES 

                L  T  P  C                                                                                     

 0   0  4  2 

Course Objectives:  

¶ To make various basic prototypes in the carpentry trade such as Lap joint, Lap Tee joint,  

Dove tail joint, Mortise &Tenon joint and Cross-Lap joint. 

¶ To make various welding joints such as Lap joint, Lap Tee joint, Edge joint, Butt joint and 

Corner joint. 

 

LIST OF EXPERIMENTS  
1. Introduction to use of tools and equipments in Carpentry, Welding, Foundry and Sheet metal 

2. Safety aspects in Welding, Carpentry and Foundry 

3. Half lap Joint and Dovetail Joint in Carpentry 

4. Welding of Lap joint, Butt joint and T-joint 

5. Preparation of Sand mould for cube, conical bush, pipes and V pulley 

6. Fabrication of parts like tray, frustum of cone and square box in sheet metal 

7. Electrical wiring ï simple house wiring 

8. Plumbing 

 

Lecture: 0 Periods Tutorial: 0 Periods Practical: 60 Periods Total: 60 Periods 

 

 

 

Course Outcomes: 

 

  

  

 

On completion of this course, students will be able to 

CO1: Use tools and equipments used in Carpentry, Welding, Foundry and Sheet metal. 

 CO2: Make half lap joint and dovetail joint in carpentry.  

 CO3: Make welded lap joint, butt joint and T-joint.  

           Prepare sand mould for cube, conical bush, pipes and V pulley. 

 CO4: Fabricate parts like tray, frustum of cone and square box in sheet metal 

 CO5: Carry out minor works/repair related to electrical wiring and plumbing.   
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16PES2Z9          PROGRAMMING  IN C LABORATORY        Category: ES 

                                                    Common to all branches                                L  T  P  C  

                                                                                                     0  0   4  2              

          (Common to all branches )                       

Category 

: ES 

     L  T  

P  C                                                                                                      

     0   0  

4  2 

Course Objectives:  

 

       ÅData types in C and Flow control statements 

       ÅFunctions, Arrays, Pointers And Strings 

       ÅDynamic memory allocation and command line arguments  

       ÅBitwise Operators, Preprocessor Directives, Structures and Unions 

       ÅStructures, List Processing, Input And Output 

 

PRACTICALS  

EXERCISES ILLUSTRATING THE FOLLOWING CONCEPTS:  

1. Operators , Expressions and IO formatting 

2. Decision Making and Looping 

3. Arrays and Strings 

4. Functions and Recursion 

5. Pointers 

6. Dynamic Memory Allocation 

7. Structures 

8. Unions 

9. Files 

10. Command line arguments 

11. Mini Project 

Lecture: 0 Periods Tutorial: 0 Periods Practical: 60 Periods Total: 60 Periods 

 

 

Course Outcomes:   

  

 Upon completion of this course, the students will be able to, 

CO1: Use appropriate data types and flow control statements [Usage]  

 CO2: Write programs using functions, arrays, pointers and strings [Usage] 

 CO3: Write programs using dynamic memory allocation [Usage] 

 CO4: Implement programs using right storage classes, preprocessor directives, bitwise  

          operators [Usage] 

 CO5: Work with command line arguments, structures, unions and files [Usage] 

 CO6: Develop applications using C [Usage] 
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16PBS3Z1   ENGINEERING MATHEMATICS III                  Category: BS  
                                                              (Common to all Branches)  
                      L   T   P   C  

                                            3   2   0    4  

Course Objectives:   

Å To gain the knowledge of formation of Fourier series.  

Å To familiarize with Infinite and finite Fourier transforms functions.  

Å To be familiar with solution of first and second order differential equations.  

Å To acquire knowledge of techniques to solve one and two dimensional partial differential  

equations concerning to engineering applications.   

UNIT - I    FOURIER SERIES    (9+6)  

Dirichletôs conditions - Full range Expansions - Odd and even functions - Half range sine and cosine series ï 

Parsevalôs identity on a Fourier series - Harmonic analysis  

UNIT - II  FOURIER TRANSFORMS  (9+6)  

Fourier integral theorem (statement only) - Infinite Fourier transform pair - Fourier sine and cosine transform 

pair - Properties -Transforms of simple functions - Parsevalôs identity on a Fourier transform - Finite Fourier 

transforms.  

UNIT - III  PARTIAL DIFFERENTIAL EQUATIONS  (9+6)  

Formation of partial differential equations - First order PDE - Standard types and Lagrangeôs type -  

Linear partial differential second and higher order with constant coefficients - Homogeneous and  

Non-homogeneous types  

UNIT - IV  BOUNDARY VALUE PROBLEMS  (9+6)  

Method of separation of variables and Fourier series solution: One dimensional wave equation, one and two 

dimensional heat flow.  

UNIT - V  Z TRANSFORMS  (9+6)  

Z transforms-properties-Inverse Z transforms-Initial and final value theorems- Convolution theorem- Formation 

of difference equations- Solution to difference equations of second order difference equations with constant 

coefficients with Z transform.  

       Contact Periods:  

       Lecture: 45 Periods Tutorial: 30  Periods Practical: 0 Periods Total: 75 Periods 

       Text Books:  

Author Name  Title of Book  Publisher, Year of Publication  

Veerarajan T  Transforms  and  partial  

differential equations   

Tata McGraw Hill Publishing  

Co., New Delhi, 2015  

Kandasamy, Thilagavathy and 

Gunavathy  
Engineering Mathematics for 

semester III B.E/B.Tech  
S.Chand& Co, Ramnagar, New  

Delhi, 2013  
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Reference Books:  

1.Grewal B .S, ñHigher Engineering Mathematicsò Khanna Publishers, New Delhi, 43rd     Edition,2014.  

2.Ramana B. V, ñHigher Engineering Mathematicsò Tata McGraw Hill Co. Ltd., New Delhi, 11th Edition,  

   Reprint, 2010.  

3.Bali N., Goyal M, ñTransforms and Partial differential equationsò University Science Press,New Delhi, 2010  

4.Ray Wylie C and Louis C Barrett,ñAdvanced Engineering Mathematicsò,McGraw Hill Education(India) Pvt Ltd, 

New Delhi, 6th Edition, Reprint ,2014.  

5.Donald.A.McQuarrie,, ñMathematical Methods for Scientists and Engineersò, Viva Books Pvt.  

Ltd., New Delhi, 1st Edition, Reprint ,2015.  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO 1: Understand the concepts of Fourier series and its construction when discrete and continuous    form is known.  

CO 2: Acquire fluency in Fourier transforms in order to solve improper integrals.  

CO 3: Understand the standard and special types of partial differential equations.  

CO 4: Gain fluency in solving boundary value problems.  

CO 5: Understand the Z transform methods to find solutions of difference equations.  

  

Course Articulation Matrix  

PO/PSO PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

PSO 

1 
PSO 

2 
PSO 

3 CO  

CO 1  H  H  H  -  -  -  -  -  -  H  -  -  M  -  -  

CO 2  M  H  M  -  -  -  -  -  -  M  -  -  M  -  -  

CO 3  H  M  -  -  -  -  -  -  -  L  -  -  M  H  H  

CO 4  H  H  M  -  -  M  -  -  -  M  M  -  M  M  -  

CO 5  M  M  M  -  -  -  -  -  -  -  -  -  M  M  L  

16PBS3Z1  H  H  M  -  -  L  -  -  -  L L -  M  M -  

L- Low, M ï Moderate (Medium), H - High 
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16PES302                             STRENGTH OF MATERIALS                  Category: ES 
(Common to Production and Mechanical Engineering)   

Pre-Requisites:                         L   T   P   C  

  1. 16PES206 - Engineering mechanics                                                                3    0   0    3  

Course Objectives:   

Å To understand the basic concepts of stress, strain, shear force, bending moment and deflection for  

different types of load.   

Å To understand the theory of columns and applications of torsion.  

UNIT - I    STRESS AND STRAIN    (09)  

Stress and strain at a point-Tension, compression, shear stresses - Hookeôs law - Compound bars ï lateral 

strain - Poissonôs ratio -Volumetric strain - Bulk modulus - Relationship among elastic constants ï stress 

strain diagrams for mild steel, cast iron-Ultimate stress - Yield stress-Factor of safety - Thermal stresses - 

Thin cylinders - Strain energy due to axial force - Resilience- Stress due to gradual load, suddenly applied 

load and Impact load.  

UNIT - II  SHEAR FORCE AND BENDING MOMENT  (09)  

Beams ï Types of Beams  - Types of loads, supports - Shear force ï Bending moment ï shear forces and 

bending moment diagrams for cantilever, simply supported and over hanging beams with concentrated, 

uniformly distributed  and uniformly varying load-Relationship between rate of loading, shear force, bending 

moment- Point of contra flexure.  

UNIT - III  THEORY OF BENDING AND COMPLEX STRESSES  (09)  

Theory of bending-Bending equation-Section Modulus-Stress distribution at a cross section due to bending 

moment and shear force for cantilever, simply supported beams with point, UDL loads(Rectangular, circular, 

I & T sections only) -combined direct and bending stresses, Kernel of section (Rectangular, Circular Sections 

only). 2D State of stress - 2D Normal and shear stresses on any plane-Principal stresses and Principal planes-

Principal Strains and direction-Mohrôs circle of stress.  

UNIT - IV  DEFLECTION OF BEAMS AND THEORY OF LONG COLUMNS  (09)  

Determinations of deflection curve ï Relation between slope, deflection and radius of   curvature ï  

Slope and deflection of beam at any section by Macaulayôs method - Concept of Conjugate beam method 

(Theory only)- Eulerôs theory of long Columns- Expression of crippling load for various end conditions-

Effective length-Slenderness ratio-limitations of Euler equation - Rankine formula for columns.  

UNIT - V  THEORY OF TORSION     (09)  

Torsion of shafts - Torsion equation - Polar modulus- Stresses in Solid and Hollow circular shafts  - Torsional 

rigidity  - Power transmitted by the shaft ï Importance of angle of Twist  - Strain energy due to Torsion - 

Modulus of rupture ï Torsional resilience ï Combined bending and Torsion- Stresses in  helical springs - 

Deflection of helical spring-Leaf springs.  

      Contact Periods:  

      Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 

 

 

 

 



40  

  

 

  Text Books:  

Author Name  Title of Book  Publisher, Year of Publication  

Sadhu Singh  Strength of Materials  Khana Publishers, New Delhi, 2000  

Rajput.R. K  Strength of Materials S. Chand & Company Ltd., New Delhi 2002  

James M.Gere  Mechanics of Materials  Thomson India, Brooks/cole, 2006  

Reference Books:  

1. Dr.B.C. Punmia, Ashok Kumar Jain and Arun Kumar Jain., ñMechanics of Materialsò, Lakshmi Publications Pvt 

Ltd, New Delhi, 2002.  

2. Kazimi, ñSolid Mechanicsò, Tata McGraw Hill, New Delhi,1998.  

3. Robert L.Mott, ñApplied Strength of Materialsò, PHI Learning Pvt. Ltd, New Delhi,2009.  

4. Jindal U C, ñTextbook on Strength of Materialsò, Asian Books Pvt. Ltd., 2007.  

5. Ramamrutham S and Narayan R, "Strength of Materials", Dhanpat Rai and Sons, New Delhi, 2000.   

Course Outcomes:  

On completion of this course, students will be able to  

CO1:  Find the stress, strain and modulus for different materials.  

CO2:  Understand the knowledge of shear force and bending moment diagrams of beams.  

CO3:  Calculate the complex stresses in beams with different loading conditions.  

CO4:  Find the deflection behaviour of beams and slender columns.  

CO5:  Apply the concepts of torsion in shafts and springs.  

  

Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO 1  L  H  -  M  -  L  -  -  -  -  -  -  L  L  L  

CO 2  L  M  H  L  M  -  -  -  -  L  -  -  L  -  L  

CO 3  -  H  L  H  M  -  -  -  -  L  -  -  L  -  L  

CO 4  M  H  L  M  L  -  -  -  -  -  -  -  L  -  L  

CO 5  L  H  -  M  -  L  -  -  -  -  -  -  L  -  L  

16PES302  L  H  L  M  M  L  -  -  -  L  -  -  L  -  L  

                                             L- Low, M ï Moderate (Medium), H    
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16PPC303      FLUID MECHANICS AND MACHINERY               Category: PC  

       (Common to Production and Mechanical Engineering)  

Pre-Requisites:                  L   T   P   C  

 1. 16PES206 - Engineering mechanics                                    3   0    0   3    

Course Objectives:   

¶ To understand the basic principles in fluid mechanics and behavior study of fluid particles  

under rest and moving conditions.   

¶ To understand the moment principle in fluid mechanics and its application in flow through  
pumps and turbines.  

UNIT - I   FLUID PROPERTIES  (09)  

Units and Dimensions ï Fluid properties ï Density, Specific gravity, Viscosity, Surface tension,  

Capillarity, Compressibility and Bulk modulus ï Pascalôs Law ï pressure measurements ï manometers - Fluid statics 

- Total pressure and centre of pressure on submerged surfaces.    

UNIT - II  FLUID KINEMATICS AND DYNAMICS  (09)  

Types of fluid flow and flow lines ï control volume ï continuity equation in one-dimension and three dimension ï 

velocity potential and stream function - Energy equation ï Euler and Bernoulliôs equations ï Applications of 

energy equations- Flow meters - Laminar and Turbulent flow  through pipes - Governing Equations.  

UNIT - III  MOMENTUM PRINCIPLE  (09)  

Impulse momentum principle - Application of momentum principle - Impact of Jet - Force  exerted by a jet on 

normal, inclined and curved surfaces for stationary and moving cases -Angular momentum principle - construction 

of velocity vector diagram.  

UNIT - IV  HYDRAULIC TURBINES      (09)  

Classification ï construction, working principles and design of Pelton wheel,  Francis and Kaplan Turbines - head, 

losses, work done and efficiency - specific speed - operating      characteristics - Governing of Turbines.  

UNIT - V  PUMPS  (09)  

Classification of pumps - Centrifugal pump - working principle - discharge, work done and efficiencies ï Gear oil 

and Multistage pumps - Reciprocating pumps - work done and efficiencies - negative slip - flow separation 

conditions - air vessels - indicator diagram and its variation - savings in work done.  

 Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 

Text Books : 

Author Name  Title of Book  Publisher, Year of Publication  

Rajput.R.K.  A text Book of Fluid Mechanics and 

Machinery  
S.  Chand  and  Company,  

NewDelhi , 2002  

Ramamrutham.S 

and Narayanan.R.  
Fluid  Hydraulics  and  Fluid  

Machines  

Dhanpat Rai Publishing House (P) Ltd 

, New Delhi, 2000.  

Modi.P.N. and  

Seth.S.M.  

Hydraulics and Fluid Mechanics including 

Hydraulic Machines  
Standard book house,Delhi, 2002  
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Reference Books:  

1. Streeter, Victor L .and Wylie, E. Benjamin, ñFluid Mechanicsò, McGraw Hill Ltd., 1998.  

2. Natarajan.M.K., ñ Fluid Machinesò, Anuradha Agencies, VidayalKaruppur, Kumbakonaam, 1995.  

3. Kumar.K.L., ñEngineering Fluid Mechanicsò, Eurasia Publishing House (P) Ltd., New Delhi, 2000.  

Course Outcomes:  

On completion of this course, the students will be able to  

CO 1: Identify the importance of fluids properties and fluid principles at rest.  

CO 2: Know the physical behaviour of fluids system and equations under moving conditions.   

CO 3: To apply the concept of momentum principle at stationary and moving vanes.  

CO4: To conduct the performance test on different types of turbines.  

CO5: To conduct the performance study and selection of pumps for different applications  

  

Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO 1  M  H  L  L  M  -  -  -  -  -  -  -  -  -  M  

CO 2  H  M  L  M  L  -  -  -  -  -  -  -  L  -  M  

CO 3  L  L  M  H  L  -  -  -  -  -  -  -  L  -  M  

CO 4  L  M  M  H  L  -  -  -  -  L  -  -  M  -  H  

CO 5  L  M  M  H  L  -  -  -  -  L  -  -  H  -  M  

16PES303  M  M  M  H  L  -  -  -  -  L  -  -  L  -  M  

                   L- Low, M ï Moderate (Medium), H    
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16PES304     THERMAL SCIENCES                                 Category: ES 

                   L   T   P   C  

                                3   2   0   4  

Course Objectives:   

Å To understand the basic laws of Thermodynamics and Heat and mass transfer.    

Å To understand the principle of operation of thermal equipment like IC engine, boiler, and   

    refrigerator etc.   

      

UNIT - I   THERMODYNAMICS  (9+6)  

Thermodynamic systems - zeroth law, first and second laws of thermodynamics, applications, steady flow energy 

equation, ideal gas processes - calculation for work done, heat transfer and entropy changes.  

UNIT - II  POWER PLANTS  (9+6) 

Rankine cycle(without reheat and regeneration), Steam power plant, Brayton cycle, gas turbine power plant, 

cogeneration and combined cycle power plants. Global energy requirements ï role of energy managers in industries.  

UNIT - III  IC ENGINES                                              (9+6) 

Carnot cycle, Otto, diesel cycles, Principles of operations of IC Engines, valve and port timing diagrams, indicator 

diagrams, carburetors ï simple and Solex; diesel fuel pump and injector, need for cooling and lubrication of IC 

engines, coil and magneto ignition systems, mechanical, brake thermal and indicated thermal efficiencies.  

UNIT - IV  REFRIGERATION AND AIR -CONDITIONING  (9+6) 

Refrigeration - vapour compression cycles - vapour absorption cycle, comparison between vapour compression and 

absorption systems.  Properties of steam: P - V, T - S and H - S diagrams- Psychrometry, Psychrometric chart ï 

processes.  

UNIT - V  HEAT AND MASS TRANSFER                              (9+6) 

Heat conduction through plane and cylinder, critical thickness of insulation, natural and forced convection. 

Radiation, Surface emission properties, Stefan-Boltzmann law, Kirchhoffôs law. Mass Transfer - Mode of mass 

transfer, Concentrations, Velocities and Fluxes.  

Contact Periods:  

Lecture: 45 Periods Tutorial: 30 Periods Practical: 0 Periods Total: 75 Periods 

Text Books: 

Author Name  Title of Book  Publisher, Year of Publication  

Yunus A Cengel  Introduction to Thermodynamics and 

Heat Transfer  
McGraw Hill Inc., New York, 

2007.   

Nag.P.K,  Engineering Thermodynamics  Tata McGraw-Hill, New Delhi, 2008.  

R.K.Rajput  Thermal Engineering  Laxmi Publications (P) Ltd, 6th edition New Delhi, 

2006.  
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Reference Books:  

1. R.K.Rajput,òHeat and Mass Transferò5thEdition,S.Chand& Company ltd,2012.  

2. Kothandaraman.C.P., Domkundwar.S. andA.V.Domkundwar., ñA course in Thermal  Engineeringò,   

   Dhanpat Rai and Sons., 5th edition, 2000.   

3. Holman.J.P., ñThermodynamicsò, 3rd  Edition, McGraw-Hill, 2007.   

4.Arora.C.P., ñRefrigeration and Air conditioningò, TMH, 1994.   

5.Holman J.P ñHeat and Mass Transferò Tata McGraw-Hill, 2000.  

6.Nag P.K, ñPower plant Engineeringò, Tata McGraw-Hill, 1998.   

7.Ganesan V, ñInternal Combustion Enginesò, Tata McGraw Hill Publishing Company, New Delhi,  

   2007.  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO1: describe the thermodynamic systems and various laws of thermodynamics.   

CO2: explain various thermodynamic cycles.  

CO3: describe about IC engines.  

CO4: describe the refrigeration and air conditioning systems.  

CO5: explain about heat and mass transfer in a thermodynamic system.  

Course Articulation Matrix  

PO/PSO  PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  M  H  M  M  -  L  -  -  L  H  -  L  L  -  L  

CO2  M  M  L  H  -  M  -  -  L  H  -  M  L  -  L  

CO3  M  L  L  M  -  M  -  -  L  H  -  M  L  -  L  

CO4  M  L  H  H  -  M  M  -  L  M  -  M  L  -  L  

CO5  M  L  L  L  -  M  M  -  L  M  -  M  L  L  L  

16PES304  M  M  M  M  -  M  L  -  L  M  -  M  L  L  L  

                                            L ï Low, M- Moderate (Medium), H    
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16PPC305     FOUNDRY AND WELDING TECHNOLOGY              Category: PC 

                       L   T   P   C                

                                                                                                                      3    0   0   3  

 Course Objectives: 

Å To familiarize the basic principles of casting and welding processes.  

Å To make the students to learn the various casting and welding methods including advanced techniques.  

  

UNIT - I   INTRODUCTION TO CASTING                             (09)  

Patterns : Making - materials, types, allowances pattern making - Moulding: materials, equipment, sand preparation 

and testing - Cores and core making - Design considerations in casting, gating system ï Melting and heat treatment 

furnaces.  

UNIT - II  CASTING PROCESSES  (09)  

Casting processes: steps, advantages, limitations and applications of sand castings, permanent mould casting - 

pressure die casting, centrifugal casting - precision casting: investment casting, shell moulding -continuous casting, 

squeeze casting - Fettling and finishing -casting defects and inspection.  

UNIT - III  ARC AND GAS WELDING PROCESSES  (09)  

Types of welding - Positions of welding-types of weld joints - Arc welding: power sources electrodes ï flux ï types: 

SMAW, GTAW, GMAW, SAW, ESW. Gas welding - equipment - welding symbols ï types - pre and post weld 

heat treatments. Welding defects: causes and remedies - Welding inspection.  

UNIT - IV  SPECIAL WELDING PROCESSES  (09)  

Resistance welding: spot, seam, projection, percussion, flash types - atomic hydrogen arc welding - thermit welding 

- Soldering, brazing and braze welding - Electron beam welding, laser beam welding, plasma arc welding and 

ultrasonic welding - explosive welding - Friction stir welding - Under water welding.   

UNIT - V  AUTOMATION OF CASTINGANDWELDING  (09)  

Layout of mechanized foundry - sand reclamation - Material handling in foundry - pollution control in Foundry - 

Recent trends in casting - Computer Aided design of Castings - Process. Automation in welding - Welding robots - 

Seam tracking vision and arc sensing - Overview of automation in various industries.  

Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 

Text Books:  

 

Author Name  Title of Book  Publisher, Year of Publication  

Rao P.N  Manufacturing Technology:  

Foundry Forming and Welding  

4th edition, McGraw Hill Education (India), New 

Delhi, 2013.  

Little R.L  Welding and Welding Technology  Tata McGraw Hill, 2008  

Heine R., Loper C. 

and Rosenthal P  
Principles of Metal Casting  Tata McGraw Hill Publishing Co.  

Ltd., New Delhi, 33rd Reprint, 2008. 
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Reference Books:  

1. Parmer R.S., ñWelding Processes & Technologyò, Khanna Publishers, 2013.   

2. Campbell J., ñCasting Practiceò, Elsevier Science Publishing Co., 2004.   

3. Parmer R.S., ñManufacturing processes and Automationò, Khanna Publishers, 2012.  

4. SeropeKalpakjian, Steven R. Schmid, ñManufacturing Engineering and Technology ï Anna  

Universityò, 4th edition, Pearson Education, India, 2014.  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO 1: describe the fundamentals of metal casting processes.  

CO 2: classify the different metal casting processes with their inherent merits and limitations.  

CO 3: describe the fundamentals of welding processes.  

CO 4: classify the different welding processes with their inherent merits and limitations.  

CO 5: discuss about the automation in foundries and welding shops.  

Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  M                        M      

CO2  M                        M      

CO3  M                        M      

CO4  M                        M      

CO5  M        M                M      

16PPC305  M        M                M      

L- Low, M ï Moderate (Medium), H - High  
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16PPC306               ENGINEERING METALLURGY                    Category: PC  
                                             (Common to Production and Mechanical)  
Pre-Requisites:  

 1. 16PBS103- Applied Physics              L   T   P   C  

                2. 16PBS2Z3- Materials Science               3   0   0   3  

Course Objectives:  

¶ To study the phase diagrams, various heat treatment methods, principles of foundry, welding and 

powder metallurgy and to acquire knowledge on testing materials, properties and application of 

various methods.  

  

UNIT - I  CONSTITUTION OF ALLOYS AND PHASE DIAGRAMS  (09)  

Constitution of alloys ï Solid solutions, substitutional and interstitial ïphase diagrams, Isomorphous, eutectic, 

peritectic, eutectoid and peritectoid reactions, Iron ï Iron carbide equilibrium diagram.  

UNIT - II  HEAT TREATMENT AND SURFACE TREATMENT  (09)  

Definition ï Full annealing, process annealing, stress relief, recrystallisation - spheroidizing ï normalising, 

hardening and tempering of steels ï austempering, martempering -  Isothermal transformation diagrams ï 

cooling curves superimposed on I.T diagram- CCR - hardenability,  

Jominy end quench test - Case hardening, carburising, nitriding, cyaniding, carbonitridingïFlame and Induction 

hardening.  

UNIT - III  FERROUS AND NON FERROUS METALS  (09)  

Plain carbon steels ï alloy steels - Effect of alloying elements (Mn, Si, Cr, Mo, V , Ni, Ti& W)  on properties of 

steel - stainless and tool steels ï  Gray, White, Malleable, Spheroidal graphite - alloy cast irons ï heat resistant 

steels and die steels. Copper, Aluminium, Nickel, Magnesium, Titanium, Lead, Tin - Important alloys - their 

composition, properties and applications - Material Specification and standards.  

UNIT - IV  FOUNDRY AND POWDER METALLURGY  (09)  

Solidification of pure metals and alloys ï melting ï super heating ï fluxing ï micro and macro segregation ï hot 

tears ï heat transfer  and structural change - Production of powders, mixing, blending, compacting, sintering and 

hot pressing ï secondary operations- application of powder metallurgy ï advantages and limitations.  

UNIT - V  WELDING META LLURGY AND TESTING OF MATERIALS  (09)  

Weldability ï heat distribution during welding and thermal effects on parent metals ï HAZ ï factors affecting 

HAZ - hardening, cracking, distortion and residual stresses ï stress relief treatment of welds ï Mechanical tests 

- tension, compression, impact, hardness, Non Destructive Testing basic principles and testing method for 

Radiographic testing, Ultrasonic testing, Magnetic Particle inspection and Liquid penetrant inspection test - Eddy 

current testing.  

 Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books:  

Author Name  Title of Book  Publisher, Year of Publication  

Higgins R.A  Engineering Metallurgy  Viva books(p) ltd.,6th edition, 1998.  

Dieter, G.E  Mechanical metallurgy, SI metric 
edition  

McGraw-Hill, ISBN 0-07-100406-8, 1988.  

Sydney H.Avner  Introduction to Physical  

Metallurgy  

Tata McGraw Hill Book Company, 1994.  

 Reference Books: 

1. William D Callsber ñMaterial Science and Engineeringò, Wiley India pvt Ltd 2007.  

2. Lakhtin Yu., ñEngineering Physical Metallurgy and Heat Treatmentò, Mir Publisher,1985.  

3. Kenneth G.Budinski and Michael K.Budinski ñEngineering Materialsò Prentice-Hall of India Private 

Limited, 4th Indian Reprint 2002.  

4. GUY.A.G., ñElements of Physical Metallurgyò, Oxford & IBH Pub.Co,1990.  

5. O.P.Khanna,ñMaterial Science And Metallurgyò, Dhanpat Rai Publication ,2011  

Course Outcomes:  

On completion of this course, students will be able to  

    CO 1: predict the alloy components and its composition variation with respect to temperature changes.  

    CO 2: select suitable materials and heat treatment methods for various industrial applications.  

    CO 3: understand the ferrous and nonferrous materials and their application  

    CO 4: apply the knowledge of foundry and powder metallurgy to solve various industrial production   

               processes.  

    CO 5: gain knowledge about materials testing methods and welding techniques to meet industrial  

               requirements.  

     Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO 

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  L    M   L    L M   

CO2  M  H  H        H M  

CO3  H M   M        M H L 

CO4  L M   M        L M  

CO5  L     M H    L    L 

16PPC306  M L L  M L L L   L L M M L 

        L- Low, M ï Moderate (Medium), H ï High  
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16PES307     STRENGTH OF MATERIALS  AND FLUID        Category: ES  
MACHINERY LABORATORY                    

(Common to Production and Mechanical Engineering)  
Pre-Requisites:                                       L   T   P   C  

1. 16PES302 ï Strength of Materials                                                               0   0    4   2  

2. 16PPC303 Fluid Mechanics and Machinery  

 Course Objectives:   

Å To understand the basics of different testing methods for different materials.  

Å To study the behaviour of fluid system at rest and motion and performance analysis of pumps  

and turbines.  

  

STRENGTH OF MATERIALS LABORATORY  

LIST OF EXERCISES                                                                                                                 (30)  

1. Tension Test on steel rods using Universal Testing Machine.  

2. Bending Test on rolled steel Joist Beam.  

3. Double shear test on mild steel rod.  

4. Torsion Test on Mild steel rod  

5. Tension and Compression Test on Springs  

6. Deflection test on simply supported aluminium beam  

7. Deflection Test on Cantilever Beam  

8. Hardness tests on metals like Mild Steel, Brass, Copper and Aluminium  

9. Bend Test on Steel rod  

10. Compression Test  

11. Impact test-izod and charpy  

FLUID MECHANICS AND MACHINERY LABORATORY   

LIST OF EXERCISES                                                                                                                 (30)  
1. Determination of Darcyôs friction factor  

2. Calibration of Flow Meters  

3. Flow through Mouth Piece  

4. Performance study on Centrifugal pump  

5. Performance study on reciprocating pump  

6. Performance study on Submersible Pump  

7. Performance study on Gear oil Pump  

8. Load test on Pelton Wheel Turbine  

9. Load test on Kaplan Turbine  

Contact Periods:  

Lecture: 0 Periods Tutorial: 0 Periods Practical: 60 Periods Total: 60 Periods 
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Course Outcomes:  

On completion of this course, students will be able to  

CO1: Apply knowledge of compression, tension, shear and torsion testing procedures on materials.  

CO2: Know the deflection and bending behaviour of different types of beams.  

CO3: Find the hardness of different metals.  

CO4: Find the flow properties of fluids.  

CO5: Conduct performance tests on pumps and turbines and draw the performance curves.  

  

  

Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO 1  H  M  L  L          M        L    L  

CO 2  M  H  L  M  L        L        L    L  

CO 3  L  H    M    L      L        L    L  

CO 4  M  H  L  L  M        L        L      

CO 5  L  M  M  H  L        L  L      L      

16PES307  M  H  L  M  L  L      L  L      L    L  

  L- Low, M ï Moderate (Medium), H - High  
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16PPC308   METALLURGY LABORATORY AND THERMAL SCIENCE   

                    LABORATORY                                                                                         Category: PC  

                                 L   T   P   C  

                                             0    0   4   2  

16PPC308 (A) METALLURGY  LABORATORY   

                      L  T   P   C  

                     0   0   2   1  

Course Objectives:   

¶ To impart the skill of micro structural examination, defect examination and heat treatment of ferrous 

and nonferrous materials.  

  

LIST OF EXERCISES  

1. Study of Metallurgical microscope  

2. Preparation of Specimen for micro-examination  

3. Study of Iron carbon Equilibrium diagram  

4. Study of Microstructure of materials  

     -Steel (low carbon steel, high carbon steel, HSS, Spheroidised steel)  

     -Cast iron (grey, white, SG)   

     -Non Ferrous (brass, Gun metal, aluminium, silicon alloy)  

5. Study of Heat Treatment processes (Annealing, Normalizing, Hardening and Tempering)  

6. Study of non-destructive tests  

     -Liquid penetrant test    

     -Ultrasonic inspection  

     -Magnetic particle inspection  

     -Radiography  

7. Determination of Hardenability by Jominy end quench test.  

  

Contact Periods:  

Lecture: 0 Periods Tutorial: 0 Periods Practical: 30 Periods Total: 30 Periods 

 Course Outcomes:  

On completion of this course, students will be able to  

CO1: prepare specimen for microscopic examination and identify the microstructures of ferrous and nonferrous 

engineering components.  

CO2: select suitable non-destructive tests for finding flaws in a material.  

CO3: realize the effect of heat treatment on the properties of materials.  
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Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO 1  M H L L - L - - L - L - M - M 

CO 2  H M L L - L - - L - L - M - M 

CO 3  M L - L - L L - L - L - M - M 

16PPC308A  M M L L - L L - L - L - M - M 

L- Low, M ï Moderate (Medium), H - High  

  

16PPC308 (B) THERMAL SCIENCE  LABORATORY  

                      L  T   P   C  

                     0   0   2   1  

Course Objectives:   

¶ To impart the skill of conducting tests on I.C engines, compressors and blowers for finding the 

performance and other related characteristic parameters.  

  

LIST OF EXERCISES  

1. Valve timing and port timing diagrams of single cylinder diesel engines.  

2. Performance test on 4 stroke Diesel Engine using various loading devices.  

3. Retardation test to find Frictional Power of a Diesel Engine.  

4. Economical speed test on Diesel Engine.  

5. Performance test on Constant speed blower.  

6. Performance test on Variable speed blower.  

7. Performance test on Reciprocating Air compressor.  

 Contact Periods:  

Lecture: 0 Periods Tutorial: 0 Periods Practical: 30 Periods Total: 30 Periods 

  

Course Outcomes:  

On completion of this course, students will be able to  

CO 1:  Conduct performance tests on diesel engines with different types of loading devices to access the   

            performance.   .  

CO 2:  Find the opening / closing timings of valves or ports in engines.  

CO3:  Conduct performance tests on blowers and reciprocating compressor to access the performance.  
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Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO 1  H  M  L  L  -  H  H  -  L  -  M  -  -  -  M  

CO 2  M  M  L  L  -  M  M  -  L  -  L  -  -  -  M  

CO 3  H  M  L  L  -  H  H  -  L  -  M  -  -  -  M  

16PPC308B  M  M  L  L  -  M  M  -  L  -  L  -  -  -  M  

L- Low, M ï Moderate (Medium), H - High  
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16PBS401     PROBABILITY AND STATISTICS                       Category: BS  

                      L   T   P   C  

                     3   2   0    4  

Course Objectives:   

Å To gain the knowledge of probability concepts.  

Å To understand the statistical distributions both discrete and continuous cases.  

Å To be familiar with tests of sampling.  

Å To familiarize with design of experiments and correlation analysis.  

  

UNIT - I   PROBABILITY AND RANDOM VARIABLES                 (9+6)  

Axioms of probability ï conditional probability -Independent events ï Total probability ïBayeôs theorem ï 

Random variables ï Discrete and continuous random variables ï Moments ï Moment generating functions and 

their properties.  

UNIT - II  STANDARD DISTRIB UTIONS                 (9+6)  

Binomial, Poisson, Geometric, Uniform, Exponential, Normal, Gamma, Weibull (Mean, Variance and Simple 

problems) Chebychevôs inequality (Simple problems).  

UNIT - III  TEST OF HYPOTHESIS  (9+6)  

Large samples: Tests of means, variances and proportions. Small samples: Tests of means, variances and 

attributes using t, F, Chi Square distribution ï Interval estimation for mean, standard deviation and proportion.  

UNIT - IV  ANALYSIS OF VARIANCE  (9+6)  

One way classification, Two way classification and Latin Square design (Only problems).  

UNIT - V  CORRRELATION ANALYSIS  (9+6)  

Coefficient of correlation ï rank correlation ï regression lines ï Multiple and Partial correlation ï Partial 

regression -  Regression planes (Problems only).  
 Contact Periods:  

Lecture: 45 Periods Tutorial: 30 Periods Practical: 0 Periods Total: 75 Periods 

  

Text Books:  

Author Name  Title of Book  Publisher, Year of Publication  

Veerarajan T  Probability and Random Processes 

(with Queueing Theory and  Queueing  

Networks)  

McGraw  Hill  Education  

(India)Pvt Ltd., New Delhi, Fourth Edition 

2016.  
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Reference Books:  

1.Gupta S.C and Kapoor V.K, ñFundamentals of Mathematical Statisticsò, Sultan Chand & Sons, New Delhi, 

2015.  

2.Gupta S.P, ñStatistical Methodsò, Sultan Chand & Sons, New Delhi, 2015.  

3.Kandasamy, Thilagavathy and Gunavathy, ñProbability and Random Processò, S. Chand & Co, Ramnagar, 

New Delhi, Reprint 2013.  

4.Trivedi K.S, ñProbability and Statistics with Reliability, Queuing and Computer Science Applicationsò, 

Prentice Hall of India, New Delhi.  

5.Hwei Hsu, ñSchaumôs outline series of Theory and Problems of Probability and Random  

Processò,Tata McGraw Hill Publishing Co., New Delhi, 2015.  

  

 

Course Outcomes: 

On completion of this course, students will be able to  

CO 1: Understand probability axioms and calculate expected values through moment generating functions.  

CO 2: Understand probability distributions of discrete and continuous random variables.   

CO 3: Understand tests of sampling for large and small samples.  

CO 4: Acquire fluency in experimental design using criterion of ANOVA.  

CO 5: Understand how to calculate coefficient of correlation, regression coefficients, multiple and partial 

correlation and regression plane.  

 

 Course Articulation Matrix  

             L- Low, M ï Moderate (Medium), H - High  
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CO 5  H  H  H  H  H  L  L    M    M    M    M  

16PBS401  H  H  H  H  H  L  L    M    M    M    M  
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16PES402  APPLIED ELECTRONICS AND MICROPROCESSOR     Category: ES  
                                     (Common to Production and Mechanical Engineering)  
                      L   T   P   C  

   Pre-Requisite:                                                                                                          3   0    0   3    

16PES105 ï Basic of Electrical and Electronics Engineering 

                                         

Course Objectives:   

¶ To equip the students with the basic knowledge of analog and digital electronic circuits and 

microprocessor.   

UNIT - I   ANALOG ELECTRONIC CIRCUITS  (09)  

Review of characteristics of transistors - Need for biasing ï DC Load line analysis - Biasing of BJTTypes of 

Biasing - Fixed and Self biasing - RC Coupled amplifier - Class A Power amplifier - Class B pushpull amplifier 

- Distortion in amplifiers. Concept of feedback - Oscillators - Barkhausen criterion - RC phase shift oscillator - 

Hartley Oscillator - ColpittsOscillator.  

UNIT - II  DIGITAL CIRCUITS  (09)  

Binary number system ï AND, OR, NOT, NAND, NOR and XORgate ï Combinational circuits - Adders and 

subtractors. Flip flops ï RS flip flop, JK, D, T flip flops. A/D and D/A converters - weighted resistor DAC -R-

2R ladder DAC - servo tracking A/D - successive approximation A/D converter -Dual slope ADC - Memories - 

ROM - EPROM ï EEPROM-RAM.  

UNIT - III  8085 ARCHITECTURE AND PROGRAMMING  (09)  

Block diagram of microcomputer ï Architecture of 8085 ï Pin configuration ï Instruction formats - Instruction 

set ïAddressing modes ï Simple assembly language programs.  

UNIT - IV  TIMING DIAGRAM AND INTERRUPTS  (09)  

Instruction cycle - machine cycle -Timing diagram: OP code fetch cycle, Memory and I/O read cycle, memory 

and I/O write cycle, interrupt acknowledge machine cycle. Interrupts - Hardware Interrupts - Vectored Interrupts 

- Non-vectored interrupts ï Priority interrupts - Data transfer schemes - synchronous transfer, asynchronous 

transfer, interrupt driven transfer and DMA transfer.  

UNIT - V  INTERFACING AND APPLICATIONS  (09)  

Interfacing of Input and output devices ï Applications of microprocessor - Temperature control ï Stepper motor 

control ï Traffic light control- Digital clock- EPROM Programmer.  

  Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books: 

Author Name  Title of Book  Publisher, Year of Publication  

S.Salivahanan, N.Sureshkumar 

and A.Vallavaraj  
Electronic  Devices  and  

Circuits  

2nd Edition,TataMcGrawHill,  

2008  
Morris Mano M  Digital Design  Prentice  Hall  Of  India  

Pvt.Ltd. 2008  
Ramesh   

S. Goankar  

Microprocessor Architecture 

and Programming and  

Applications 8085 / 8080a  

Penram  International  

Publishing (India) 2004  

Reference Books:  

1. Mathur S.P., Kulshreshtha D.C., Chadha P.R. ñElectronic Devices and Applications and      

Integrated Circuitsò, Umesh Publications, 2004.   

2. Krishna Kant, ñMicroprocessor and Microcontroller Architecture, Programming and System Design using 

8085,8086, 8051 and 8096ò, PHI, 2011.Ajit Pal, ñMicroprocessor Principles and  

Applicationsò, Tata Mcgraw Hill, New Delhi    1999.   

3. Allen Mottershead ñElectronic Devices and Circuitsò, Prentice Hall of India, 2008.  

4. Charles H.Roth, Jr, ñFundamentals of Logic Designò, 4th Edition, Jaico Publishing House, 2006.  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO1:  Knowledge about bipolar junction and field effect transistors.  

CO2:  Knowledge on the design of amplifiers and oscillators.   

CO3:  Knowledge about combinational and sequential logic circuits.   

CO4: Basic knowledge about A/D and D/A converters.    

CO5: In-depth knowledge on architecture and programming concepts of 8085 microprocessor.  

CO6:  Exposure to various interfacing circuits for real time applications.  

     Course Articulation Matrix   

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2   

PSO  

3  CO  

CO 1  H    L                    L    L  

CO 2  H    L                    L    L  

CO 3  H    L                    L  L  L  

CO 4  L                        L  L  L  

CO 5  M    M                    L    L  

CO6  M    M                    L  L  L  

16PES402  M    L                    L  L  L  

    L- Low, M ï Moderate (Medium), H - High  
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 16PES403              ELECTRICAL MACHINES AND DRIVES                        Category: ES  
(Common to Production and Mechanical Engineering)  

L  T   P   C 

            3   0   0   3  

Pre-Requisites:                    

 16PES105 Basics of Electrical and Electronics Engineering       

Course Objectives:   

¶ To understand the fundamental of energy conversion and to study the construction, principal of 

operation, characterization of DC machines, AC machines and various drives used. 

  

UNIT - I   DC MACHINES  (10)  

Construction ï Generator Principle ï EMF equation ï Characteristics of different types of DC generators ï Motor 

principle ï Torque equation ï Characteristics of different types DC motors ï Starters ï Speed control ï Electric 

braking ï Swinburneôs test ï Brake test.  

UNIT - II  SYNCHRONOUS MACHINES  (09)  

Alternators ï Types and constructional features ï EMF equation ï Voltage regulation ï  

Synchronous motor principle ï V and inverted V curves ï Hunting ï Methods of starting ï Applications.  

UNIT - III  INDUCTION MACHINES  (10)  

Construction of three-phase induction motors ï Principle of operation ï Torque-slip characteristics ï Starting 

and speed control methods ï Single phase induction motor ï Types ï Methods of starting ï Applications ï 

Universal motor.  

UNIT - IV  SOLID STATE SPEED CONTROL (Power circuits and  

Qualitative treatment only)  

(08)  

Control of DC drives using rectifiers and choppers ï Control of three phase induction motor using stator voltage 

control ï V/f controlï Rotor resistance controlï Slip power recovery schemes.  

UNIT - V  SELECTION OF DRIVES AND SPECIAL MOTORS  (08)  

Types of electrical drives ï Factors influencing the choice of electric drives ï Loading conditions and classes of 

duty ï Determination of power rating ï Selection of motor for steel rolling mills, paper mills, sugar mills, textile 

mills, and machine tool applications ï DC and AC servomotors ï Stepper motors.   

 Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books:  

Author Name  Title of Book  Publisher, Year Of Publication  

Theraja B.L and  

Theraja A.K.  
A Test book of Electrical  

Technology, volume ï II  

S.Chand& Co., 2006  

Pillai S.K  A first course on Electrical Drives  New Age International  

Publishers.,NewDelhi, 2nd Edition  

(Reprint) 2010  

 Reference Books:  

1. De N.K and Sen P.K., óElectric Drivesô, PHI, 2009.  

2. Deshpande M.V., óElectric motors application and controlô, PHI, 2011.  

3. Sugandhi R.K. and Sugandhi K.K., óThyristors: Theory and applicationsô, New Age International 

Publishers, 2nd edition (reprint) 2009.  

4. Dubey G.K., óFundamentals of Electric Drivesô, Alpha Science International Ltd., 2002.  

5. VedamSubramaniam., óElectric Drives: Concepts and Applicationsô, McGraw Hill, 2011.  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO 1: select and utilize various electrical machines  

CO 2: employ effective control techniques to electrical motors  

CO 3: Identify suitable synchronous machines for real time applications  

CO 4: Design suitable induction machines for real time applications  

CO 5: select appropriate electrical drive for various industrial applications  

Course Articulation Matrix  

PO/PSO  PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO 1  L  M  -  -  H  -  -  M  L  -  -  M  -  H  -  

CO 2  L  -  M  -  -  -  -  M  -  M  -  M  M  -  -  

CO 3  L  -  -  M  -  -  -  -  -  -  L  M  -  -  H  

CO 4  -  H  -  -  -  -  -  -  -  -  H  M  -  M  -  

CO 5  H  -  L  -  L  M  -  M  -  L  -  -  M  -  -  

16PES403 L M L M M M  M L L M M M M H 

L- Low, M ï Moderate (Medium), H - High  
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16PPC404       MECHANICS OF MACHINES                              Category: PC  

  L   T   P   C 

 3    2   0   4 

Pre-Requisites:                  

1. 16PES206 ï Engineering mechanics       

2. 16PES302 ïStrength of Materials 

Course Objectives:   
Å To familiarize the basic concepts of mechanisms and machinery.  

Å To make the students to know the importance of balancing and the effect of friction and vibration in 

different machine parts.  

Å To make the students to learn about various gear train configurations and kinematic analysis of cam-

follower motion.  

  

UNIT - I   MECHANISMS  (9+6)  

Machine structure - Kinematic link, pair and chain-Constrained motion- Degrees of freedom- Slider crank and 

crank rocker mechanisms - inversions, applications - Introduction to Kinematic analysis and synthesis of simple 

mechanisms - Determination of velocity and acceleration of simple mechanisms.  

UNIT - II  FRICTION  (9+6) 

Types of friction - Friction in pivot, collar and thrust bearings - Plate and disc clutches - Belt (flat and V) and 

Rope drives - Ratio of tensions - Effect of centrifugal and initial Tension - Condition for maximum power 

transmission.  

UNIT - III  GEARING AND CAMS  (9+6) 

Gear ï Types and profile ï nomenclature of spur and helical gears ï laws of gearing ï interference ï requirement 

of minimum number of teeth in gears ï gear trains ï simple, compound and reverted gear trains ï determination 

of speed and torque in epicyclic gear trains ï Cam ï Types of cams and followers ï Cam design for different 

follower motions.  

UNIT - IV  BALANCING  (9+6) 

Static and dynamic balancing - Single and several masses in different planes - Primary and secondary balancing 

of reciprocation masses ï Balancing of single and multi cylinder engines.  

UNIT - V  VIBRATION  (9+6) 

Free, forced and damped vibration of single degree of freedom systems - force Transmitted to supports - vibration 

isolation - vibration absorption - torsional vibration of shaft ï Single and multi rotor systems-Critical speed of 

shafts.   

  Periods:  

Lecture: 45 Periods Tutorial: 30 Periods Practical: 0 Periods Total: 75 Periods 
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Text Books:  

Author Name  Title of Book  Publisher, Year Of Publication  

Rattan, S.S.  Theory of Machines  McGraw-Hill Education (I) Private  

Ltd., New Delhi, 2015  

Bansal Dr.R.K. and 

BrarDr.J.S.  
Theory of Machines  Laxmi Publications (P) Ltd., New Delhi,  

2016  
  

Reference Books:  

1. Uicker, J.J., Pennock G.R and Shigley, J.E., ñTheory of Machines and Mechanismsò, 3rd Edition, Oxford 

University Press, 2009.  

2. Thomas Bevan, óTheory of Machinesô, 3rd Edition, CBS Publishers and Distributors, 2005.  

3. Robert L. Norton, "Kinematics and Dynamics of Machinery", Tata McGraw-Hill, 2009.  

4. Rao,J.S. and Dukkipati, R.V.  ñMechanism and Machine Theoryò, Second Edition, Willey Eastern Ltd., 1992.  

 Course Outcomes:  

On completion of this course, students will be able to  

CO1:  explain the basics concepts of various mechanisms and to do velocity and acceleration analysis         

           of simple mechanisms.  

CO2: describe the effect of friction on power transmission.  

CO3:  discuss the basic principles of gears and cams.  

CO4: perform static and dynamic balancing of high speed rotary and reciprocating machines.  

CO5:  analyze free and forced vibrations of machines, engines and structures.  

Course Articulation Matrix  

PO/PSO  PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  M  H                      M      

CO2  M  H                      M      

CO3  M  H                    L  M      

CO4  M  H                    L  M      

CO5  M  H                    L  M      

16PPC404  M  H                    L  M      

  

L- Low, M ï Moderate (Medium), H - High  
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16PPC405     METAL  FORMING PROCESSES               Category: PC  

L   T   P   C             

3    0    0   3  

Course Objectives:   

Å To familiarize the basic principles of metal forming theory.  

Å To make the students to know various types of metal forming processes.  

Å To make the students to know recent advances in metal forming.  

  

UNIT - I   INTRODUCTION TO METAL FORMING                      (09)  

Mechanical behavior of materials - Elastic and plastic deformation - Classification of Forming Processes 

- Temperature in metal working: hot and cold working - Introduction to the theory of plastic deformation.  

UNIT - II  BULK DEFORMATION PROCESSES ï FORGING AND  

ROLLING  

(09)  

Principle ï classification ï equipment ï tooling ï processes parameters and calculation of forcesduring forging 

and rolling processes ï Ring compression test - Post forming heat treatment ï defects(causes and remedies) ï 

applications ï Roll forming.  

UNIT - III  BULK DEFORMATION PROCESSES ï EXTRUSION AND  

DRAWING  

(09)  

Classification of extrusion processes ï tool, equipment and principle of these processes ï influence of friction ï 

extrusion force calculation ï defects (causes and remedies) ï Rod/Wire drawing ï tool,equipment and principle 

of processes ï defects ï Tube drawing and sinking processes ï Mannesmann process of seamless pipe 

manufacturing ï Tube bending.  

UNIT - IV  SHEET METAL FORMING PROCESSES  (09)  

Conventional sheet metal forming processes like shearing, bending and miscellaneous forming processes - High 

energy rate forming processes - Super plastic forming processes - Deep drawing process; Principles, process 

parameters, advantages, limitations and applications - Formability of sheet metals - Design considerations.  

UNIT - V  SPECIAL FORMING PROCESSES  (09)  

Orbital forging - Isothermal forging - Hot and cold Isostatic pressing - High speed extrusion - High speed forming 

machines - Rubber pad forming - Water hammer forming - Fine blanking. Explosive forming ï Electrohydraulic 

forming.  

Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 

Text Books :  

Author Name  Title of Book  Publisher, Year Of Publication  

Narayanasamy R  Theory of Metal Forming Plasticity  Narosa Publishers, New Delhi, 1999  

Nagpal G.R.  Metal forming processes  Khanna publishers, New Delhi, 2004.  
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Reference Books:  

1. Mikell P. Groover, ñPrinciples of Modern Manufacturingò, Wiley India Private Limited, 2014.  

2. Kalpakjian S. and Schmid S.R, ñManufacturing Processes for Engineering Materialò, Pearson, Chennai, 

2009.  

3. Juneja B.L., ñFundamentals of Metal forming Processesò, New Age International (P) Ltd., Chennai, 

2007.  

 Course Outcomes:  

On completion of this course, students will be able to  

CO 1: describe the principles and classification of metal forming.  

CO 2: explain the fundamentals of forging and rolling processes.  

CO 3: describe various methods of extrusion and drawing processes.  

CO 4: compare various sheet metal forming processes.  

 CO 5: discuss recent advances in metal forming.  

  

Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  M                        L      

CO2  M                        L      

CO3  M            L            L      

CO4  M            L            L      

CO5  M                      M  L      

16PPC405  M            L          M  L      

  L- Low, M ï Moderate (Medium), H - High  
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16PPC406     MACHINE TOOLS AND PROCESSES                Category: PC  

                    L   T   P   C  

                     3   0   0    3  

Course Objectives:   

¶ To study different machine tools and machining operations.  

  

UNIT - I   FUNDAMENTALS OF METAL CUTTING  (09)  

Concepts of orthogonal and oblique cutting - Mechanics of chip formation - Types of chips produced in cutting 

- Cutting forces and power-Temperature in cutting- Machinability-Tool life - Wear and failure-surface finish 

and integrity- Cutting Tool Materials-cutting fluids.  

UNIT - II  MACHINE TOOLS AND PROCESSES FOR PRODUCING  

ROUND SHAPES  

(09)  

Engine Lathe ï functions; work holding devices in lathe ï functions ï Chuck, Centre, Dogs, Steady Rest and 

Follower Rest; Mechanism of lathe ï Apron, Feed, Tumbler Gear; various operations performed in Lathe ï 

facing, turning, chamfering and knurling ï relative positions of tool and job ï Taper turning methods.  Drilling 

machines ï specifications, types - feed mechanism, operations ï drill bit nomenclature.                  

UNIT - III  MACHINE TOOLS AND PROCESSES FOR PRODUCING  

VARIOUS SHAPES       

(09)  

Milling ï specifications ï types - cutter nomenclature ï types of cutters ï milling processes ï indexing ï gear 

forming in milling ï gear generation - gear shaping and gear hobbing. Broaching ï specifications, types, tool 

nomenclature, broaching operations. Shaper machine ï block diagram ï functions - Quick return mechanism.     

UNIT - IV  ABRASIVE MACHINING AND FINISHING OPERATIONS     (09)  

Abrasives - bonded abrasives - Grinding process- wheel, gear grinding operations and machines - grinding 

fluids - Design Consideration for Grinding - Finishing operations: Lapping, Honing, Burnishing- economics of 

grinding and finishing operation.  

UNIT - V  MACHINE TOOL STRUCTURE AND AUTOMATION  (09)  

Machine tools structures -erecting and testing of machine tools- Vibration and chatters in machining- 

Automation: Capstan and Turret lathe - single spindle and multi spindle automats - Swiss type and automatic 

screw machines-Feeding Mechanisms-Transfer mechanism-Tracer controller Mechanism.  

 Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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 Text Books:  

Author Name  Title of Book  Publisher, Year Of Publication  

Hajra Choudhry S.K.  

and Bose S.K.,  

Workshop Technology Vol II  Media Promoters and Publishers Pvt.  

Ltd., Bombay,12th edition, 2007.  

Sharma P.C.,  A Text Book of Production  

Technology  

S.Chand and Company Ltd., New  

Delhi, 10th Revised edition, 2010.   

  

Reference Books:  

1. Khanna, O.P and Lal, M, ñA Text book of Production Technologyò, Vol.II, DhanpatRai Publications (P) 

ltd.,1st Edition, 2009.   

2. SeropeKalpakjian and Steven R.Schmid, ñManufacturing Engineering and Technologyò, Addison  

Wesley Longman (Singapore) Pte Ltd, Delhi, 2009  

3.Jain R.K. and Gupta S.C., ñProduction Technologyò, Khanna Publishers, New Delhi,  17th 

edition,2004.  

4.HMT, ñProduction Technologyò, Tata McGraw Hill publishing co. ltd., 1st  edition,  2008.  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO 1: describe about various machining processes and cutting tools.  

CO 2: explain the processes involved in production of round shaped components.  

CO 3: explain the processes involved in production of prismatic and contour shapes.  

CO4: discuss about various finishing operations.  

CO 5: explain the machine tool structure and mechanisms of automation.  

  

Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  H  L    L    L  L      L  L  M  M  L    

CO2  H    L    L  M  L  L  M    L  L  H    M  

CO3  H    L    L  M  L  L  M    L  L  H    M  

CO4  H    L    L  M  L  L  M    L  L  H    M  

CO5  M  M  H  M  H  M  M  L  L  M  L  M  H  M  H  

16PPC406  H  L  L  L  L  M  L  L  L  L  L  L  H  L  M  

L ï Low, M- Moderate (Medium), H - High  
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16PPC407      MACHINE DRAWING                           Category: PC   

                 L   T   P   C  

Pre-Requisites:                                                             0    0   4   2  

16PES107 - Engineering Graphics             

Course Objectives:   

Å To provide hands on training on assembly drawing and impart knowledge on various types of machine 

parts & joints.  

Å To create knowledge about important features of assembled parts used in major engineering 

applications.  

  

  

UNIT - I   CONVENTIONS, ABBREVIATIONS AND  

SYMBOLS  

(06)  

Interrupted views- Partial views of symmetrical objects- Conventional representation of intersection curves- 

Square ends and openings, adjacent parts- Common machine elements.  

UNIT - II  FITS AND TOLERANCES  (09)  

Description of tolerances and grades- Types of fits and their description- Shaft and hole basis systems- Selection 

of fits from standard tables- Fits for different applications- Examples- Geometrical tolerances- Surface finish 

conventions.  

UNIT - III  PREPARATION OF ASSEMBLY DRAWINGS AND  

COMPONENT DRAWINGS  

(45)  

Cotter joint, Knuckle joint, Flange coupling, Universal coupling, Foot step bearing, Plummer block, Connecting 

rod ends, Cross heads, Screw jack, Lathe tailstock, Stop valves, Non-return valve.  

  

Contact Periods:  

Lecture: 0 Periods Tutorial: 0 Periods Practical: 60 Periods Total: 60 Periods 

  

Text Books:  

Author Name  Title of Book  Publisher, Year Of Publication  

Gopalakrishna K.R  Machine Drawing in First Angle  

Projection  

Subhas Stores, Bangalore, 2007  

Bhatt.N.D  Machine Drawing  Charotar Publishing House Pvt.  

Ltd., 49th edition, 2013.  
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Reference Books:  

1. Gill.P.S., ñText Book of Machine Drawingò,S.K.Kataria and Sons, Publishers and Distributors, Delhi, 2013.   

2. PSG College of Technology, Design Data Book of Engineers by KalikathirAchchagam, 2012.  

3. Narayana K.L., Kannaiah.P.,VenkataReddy.K., ñMachine Drawingò,New Age International Publishers, 

2009.  

  

Course Outcomes:  

CO 1: Describe the conventions in assembly drawing  

CO 2: Describe the Fits and Tolerances   

CO 3: Describe the Geometric Dimensioning &Tolerancing  

CO 4: Incorporate the parts for to assemble   

CO 5: Construct an assembly drawing of various machine unit  

  

  

Course Articulation Matrix   

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  M        M      M  L  M    M  M      

CO2  M        H      M  M  M    M  M      

CO3  M        H        M  M    M  M      

CO4          M        L  M    M  M      

CO5  H        H  M    M  M  M      M      

16PPC407  M        H  M    M  M  M    M  M      

    L- Low, M ï Moderate (Medium), H - High  
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16PES408 ELECTRICAL MACHINES AND MICROPROCESSOR LABORATORY

                                                                                                                                                Category: ES  

                         L   T   P   C 

                                                                                                                                                  0    0   4    2  

  

16PES408 ( A) ELECTRICAL MACHINES LABORATORY             Category: ES  

         L   T   P   C  

      0   0    2   1 

 Pre-Requisites:                    

  16PES105- Basics of Electrical and Electronics Engineering             

 Course Objectives:   

¶ To give hands on training for measuring DC/AC electrical parameters by conducting basic 

tests on DC / AC machines and analyzing their performance.   

  

LIST OF EXERCISES  

1. O.C.C and load-test on separately Excited DC generator  

2. O.C.C and load-test on DC shunt generator  

3. Swinburneôs test  

4. Speed control of DC shunt motor  

5. Load test on DC shunt motor  

6. Load test on DC compound motor  

7. Load test on DC series motor  

8. Mechanical and iron losses of 3-phase induction motor  

9. Load test on 3-phase induction motor  

10. Load test on 1-phase induction motor  

11. Regulation of 3-phase alternator by EMF & MMF methods  

12. Load test on 3-phase alternator  

13. Study of induction motor starters  

  

Contact Periods:  

Lecture: 0 Periods Tutorial: 0 Periods Practical: 30 Periods Total: 30 Periods 
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Course Outcomes: 

On completion of this course, students will be able to  

CO 1: perform suitable experiments to analyze the performance of DC machines and AC machines.  

CO 2: To understand the concepts of working principles of electrical machines.  

CO 3: select electrical machines for appropriate applications  

Course Articulation Matrix   

PO/PSO  PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO 1  L  -  -  -  M  -  -  M  L  M  -  H  L  -  L  

CO 2  M  -  -  -  H  -  -  M  M  M  -  M  -  -  -  

CO 3   L  -  -  M  -  -  -  H  -  -  -  L  L  -  L  

16PES408 A   L  -  -  L  H  -  -  M  M  M  -  M  L -  L 

L- Low, M ï Moderate (Medium), H - High  

  

  

16PES408 (B )  MICROPROCESSOR LABORATORY                    Category: ES  

                          L   T   P   C  

                                                                                                                                           0    0   2    1  

Course Objectives:   

To develop good programming skill in 8085 microprocessor and its applications.  

  

LIST OF EXERCISES  

Programs using 8085 Microprocessor   

1. 8-bit addition and subtraction.  

2. 16-bit addition and subtraction.  

3. 8-bit multiplication and division.  

4. Factorial of a number.  

5. Sorting of numbers in ascending and descending order.  

6. Code converters.  

7. Stepper motor control.  

8. Rolling display.   

Contact Periods:  

Lecture: 0 Periods Tutorial: 0 Periods Practical: 30 Periods Total: 30 Periods 
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References:  

1. S.Salivahanan, N.Sureshkumar and A.Vallavaraj, ñElectronic Devices and Circuitsò, 2nd 

Edition,TataMcGrawHill, 2008.  

2. Ramesh S. Goankar, ñMicroprocessor Architecture and Programming and  

Applications 8085 / 8080aò, Penram International Publishing ( India ) 2004 .  

3. A.Nagoorkani, ñ8085 microprocessor and its applicationsò, 3rd edition, RBA Publisher, 

2013.  

4. Krishna Kant, ñMicroprocessor and Microcontroller Architecture, Programming and  

           System Design using 8085,8086, 8051 and 8096ò, PHI, 2011.Ajit Pal,  

ñMicroprocessor Principles and Applicationsò, Tata Mcgraw Hill, New Delhi    1999.   

Course Outcomes:  

On completion of this course, students will be able to  

CO1:  Exposure to 8085 microprocessor.  

CO2:  In-depth knowledge on programming concepts of 8085 microprocessor.  

CO3:  Exposure to real time applications of 8085.  

  

Course Articulation Matrix   

PO/PSO  PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO 1  H -  L  -  -  -  -  -  -  -  -  -  -  -  -  

CO 2  H -  L  -  -  -  -  -  -  -  -  -  L -  L 

CO 3  H -  L  -  -  -  -  -  -  -  -  L  L -  L 

16PES408B  H -  L  -  L  -  -  -  -  -  -  L  L -  L 

L- Low, M ï Moderate (Medium), H - High  
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16PHS501      TOTAL QUALITY MANAGEMENT    Category: HS  

(Common to all Branches)  

                      L   T   P   C  

                      3   0    0   3    

Course Objectives:   

To impart knowledge to develop a product with the required quality at a reasonable price and to satisfy the 

requirements under various quality standards   

  

UNIT - I   INTRODUCTION   (09)  

Definition of quality, dimensions of quality, quality planning, quality costs concepts - basic concepts of total 

quality management, principles of TQM, leadership concepts - quality council, quality statements, strategic 

planning- steps in strategic planning- Deming philosophy, barriers to TQM implementation.   

UNIT - II   TQM PRINCIPLES    (09)  

Customer satisfaction - customer perception of quality - customer retention, employee involvement - motivation, 

empowerment, performance appraisal, continuous process improvement ï Juran trilogy, PDSA cycle, 5S concept, 

kaizen, supplier partnership - supplier rating ï performance measures- Malcom Balridge National Quality Award.  

UNIT - III  STATISTICAL PROCESS CONTROL  (09)  

Seven old and new tools of quality - statistical fundamentals - population and sample ï normal curve - control 

charts for variables and attributes- state of control and out of control - process capability - concept of six sigma.  

UNIT - IV  TOOLS AND TECHNIQUES  (09)  

Benchmarking - benchmarking process - quality function deployment (QFD) - house of quality - Taguchi quality 

loss function - total productive maintenance (TPM) - pillars of TPM - Failure Mode Effective Analysis (FMEA) 

- Failure rate- types of FMEA - stages of FMEA.  

UNIT - V  QUALITY SYSTEMS  (09)  

Need for ISO 9000 and other quality system - ISO 9001:2015 quality system ï elements - implementation of 

quality system - documentation - quality auditing - QS 9000, ISO 14000 - concept, requirements and benefits- 

integrating ISO 14000 with ISO 9000 ï OSHSAS 18001.  

 Contact Periods:  

 Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 

Text Books:  

Author Name  Title of Book  Publisher, Year of Publication  

Dale H.Besterfield  Total Quality Management  Pearson Education, 2008.  

SubburajRamasamy  Total Quality Management  Tata McGraw Hill, 2008.  
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Reference Books:  

1. James R.Evans& William M.Lidsay, ñThe Management and Control of Qualityò, Thomson Learning, 

2002.  

2. Feigenbaum.A.V. ñTotal Quality Managementò, McGraw-Hill, 1991.  

3. Zeiri,ñTotal Quality Management for Engineersò Wood Head Publishers, 1991 4. P.N.MukherjeeñTotal 

Quality Managementò,PHI Publishers,2006  

5. John.LHradesky ñTotal Quality Management Hand bookò McGraw-Hill, 1995.  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO1: apply the principle of strategic planning, Deming philosophy and leadership concepts in industries.  

  CO2: apply the principle of TQM in industries.  

  CO3: apply the principle of statistical process control in industries.  

  CO4: select appropriate quality tools to meet industrial requirements.  

  CO5: implement appropriate quality standards for industries.  

  

Course Articulation Matrix  

PO/PSO  PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  L  H  -  -  M  -  -  L  L  -  L  L  M  L  M  

CO2  L  H  -  -  M  -  -  L  L  -  L  L  M  L  M  

CO3  L  H  -  -  M  -  -  L  L  -  L  L  M  L  M  

CO4  L  H  -  -  M  -  -  L  L  -  L  L  M  L  M  

CO5  L  H  -  -  M  -  L  L  L  -  L  L  M  L  M  

16PHS501 L H   M  L L L  L L L L M 

L- Low, M ï Moderate (Medium), H - High  
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16PPC502                 MACHINE ELEMENTS DESIGN                            Category: PC  

                                               (Use of Approved Data Book is permitted)  

                    L   T   P   C  

                                                                                3   2   0   4  

 Pre-Requisites: 

1.16PES206 - Engineering Mechanics 

2.16PES302 - Strength of Materials  

             3.16PPC404 - Mechanics of Machines 

Course Objectives:   

Å To familiarize the various steps involved in the Design Process.  

Å To make the students to learn the designing procedure for shafts, energy storing elements and 

flexible elements like Belt, Pulley and chain etc.  

Å To train the students to design the different type of bearings and gears using standard procedure. 

   

UNIT - I   PRINCIPLES OF DESIGN                                    (9+6)  

Fundamentals of Machine Design - Phases of Design, Design Consideration - Standards and Codes - Selection of 

Materials - Design against Static and Dynamic Load - Modes of Failure, Factor of Safety, Principal Stresses, 

Theories of Failure - Stress Concentration, Stress Concentration Factors, Variable Stress, Fatigue Failure, 

Endurance Limit, Design for Finite and Infinite Life, Soderberg and Goodman Criteria.  

UNIT - II  SHAFTS AND BEARING   (9+6) 

Design of solid and hollow shafts based on strength, rigidity and critical speed. Sliding contact and rolling contact 

bearings.  

UNIT - III  JOINTS, COUPLINGS AND SPRINGS  (9+6) 

Design of welded joints, Bolted joints (brackets) - Design of flange couplings - Design of helical and leaf springs.  

UNIT - IV  FLEXIBLE ELEMENTS  (9+6) 

Selection of flat and V belts and pulleys. Roller chains.  

UNIT - V  GEARS AND GEAR BOXES  (9+6) 

Design of spur and helical gears based on strength and wear considerations. Design of gear box:  

geometric progression - standard step ratio - ray diagram, kinematic layout - design of sliding mesh and constant 

mesh gear box.  

 Contact Periods:  

 Lecture: 45 Periods Tutorial: 30 Periods Practical: 0 Periods Total: 75 Periods 
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Text Books: 

Author Name  Title of Book  Publisher, Year of Publication  

Bhandari V  Design of Machine Elements  Tata McGraw-Hill Book Co,3rd 

Edition,  2010.  

Sharma, P.C., Aggarwal,  

D.K  

A Text Book of Machine Design  Kataria and sons., 2012  
  

  

Reference Books: 

1. Shigley, J.E., and Mischke, C.R., Mechanical Engg. Design, McGraw-Hill Book Co., 8th  edition,  

2008.  

 2. Dobrovolsky, V., and others, Machine Elements A Text Book, MIR Publishers.   

 3. Spotts, M.F., Design of Machine Elements (6th ed.), Prentice Hall of India Pvt.Ltd.   

    

 Course Outcomes:  

On completion of this course, students will be able to  

CO 1: estimate safety factors of simple structures exposed to static and repeated loads.  

CO 2: design the shafts and bearings.  

CO 3: design the welded joints, bolted joints, couplings and springs.  

CO 4: design the drives - chain drives and belt drives.  

 CO 5: design the spur gears, helical gears and gear boxes  

Course Articulation Matrix  

PO/PSO  PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  M  H  L                  L  M  M  H  

CO2  M  H  L                  L  H  M  H  

CO3  M  H  L                  L  H  M  H  

CO4  M  H  L                  L  H  M  H  

CO5  M  H  L                  L  H  M  H  

16PPC502  M  H  L                  L  H  M  H  

L- Low, M ï Moderate (Medium), H - High  
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16PPC503   COMPUTER NUMERICAL CONTROL MACHINES    Category: PC 

                                                           L   T   P   C  

          3   0   0   3    

Pre-Requisites: 

16PPC406 ï Machine Tools and Processes   

Course Objectives:   

¶ . To enable the students to understand CNC machines constructional features, working  

   and programming.  

UNIT - I   INTRODUCTION TO CNC MACHINE TOOLS  (09)  

Evolution of CNC Technology, principles, features, advantages, applications, CNC and DNC concept, types of 

control systems, CNC controllers, characteristics, interpolators, types of CNC Machines ï turning centre, 

machining centre, grinding machine, Vertical turret lathe, turn ï mill centre, EDM.  

UNIT - II  STRUCTURE OF CNC MACHINE TOOL    (09)  

CNC Machine building, structural details, configuration and design, guide ways ï Friction, Anti friction and other 

types of guide ways, elements used to convert the rotary motion to a linear motion ï Screw and nut, recirculating 

ball screw, planetary roller screw, recirculating roller  screw, rack and pinion, spindle assembly, torque 

transmission elements ï gears, timing belts, flexible couplings, Bearings.   

UNIT - III  DRIVES AND CONTROLS  (09)  

Spindle drives, feed drives ï stepper motor, servo principle, DC and AC servomotors, Linear motors. Open loop 

and closed loop control, Axis measuring system ï synchro, synchro-resolver, gratings, moiré fringe gratings, 

encoders, inductosysn, laser interferometer.   

UNIT - IV   CNC PROGRAMMING   (09)  

Coordinate system, structure of a part program, G & M Codes, tool length compensation, cutter radius and tool 

nose radius compensation, do loops, subroutines, canned cycles, mirror image, parametric programming, 

machining cycles, programming for machining centre and turning centre for well known controller such as Fanuc, 

Sinumerik. - Generation of CNC codes from CAM packages.   

UNIT - V  TOOLING AND WORK HOLDING DEVICES    (09)  

Cutting tool materials for CNC machine tools ï hard metal insert tooling - inserts and tool holder classification - 

qualified, semi qualified and preset tooling, ATC, APC, tooling for Machining and Turning centre, work holding 

devices for rotating and fixed work parts, economics of CNC, maintenance of CNC machines.   

 Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods  

   Text Books: 

Author Name  Title of Book  Publisher, Year of Publication  

HMT Limited  Mechatronics  Tata  McGraw-Hill  Publishing  

Company Limited, New Delhi, 2005  

Mike Mattson  CNC Programming Principles and  

Applications  

Delmar Cengage learning, 2010  
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 Reference Books:  

1. Evans K., Polywka J. and Stanley Gabrel., ñProgramming of CNC Machinesò, Third Edition ï Industrial 

Press Inc, New York, 2007    

2. Madison J., ñCNC Machining Hand Bookò, Industrial Press Inc., 1996.   

3. Smid P., ñCNC Programming Hand bookò, Industrial Press Inc., 2007 Third Edition   

4. Radhakrishnan P., ñComputer Numerical Control Machinesò, New Central Book Agency, 2002.   

5. Rao P.N., ñCAD/CAM Principles and Applicationsò, Tata McGraw-Hill Publishing Company Limited, New 

Delhi, 2010.  

 Course Outcomes:  

On completion of this course, students will be able to  

CO1: describe the evolution and principle of CNC machine tools and types of control systems.  

CO2: apply knowledge in current terminology to describe the CNC machines and its types.   

CO3: describe constructional features of CNC machine tools, drives and positional transducers used in CNC 

machine tools.    

CO4: generate CNC programs for popular CNC controllers.   

CO5: describe tooling and work holding devices for CNC machine tools.   

  

Course Articulation Matrix  

PO/PSO  PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  L        H                L      

CO2  L        H                L      

CO3  L        M                M      

CO4  L        H              M    H    

CO5  L        M                M      

16PPC503  L        H              M  M  M    

L- Low, M ï Moderate (Medium), H ï High  
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16PPC504    METROLOGY AND COMPUTER AIDED INSPECTION   Category: PC 

 

                      L   T   P   C 

                      3    0   0   3  

Course Objectives:   

¶ To impart knowledge on different kind of traditional and latest computer aided measuring instruments 

with appropriate parameters of measuring components.  

  

UNIT - I   GENERAL CONCEPTS OF MEASUREMENT                 (09)  

Definition ï standards of measurement ï accuracy and precision ï errors in measurement ïlimits, fits and 

tolerances ï interchangeability and selective assembly ï calibration of instruments. Principles of light 

interference ï measurements and calibration ï Taylorôs principles - design of gauges.  

UNIT - II  LINEAR AND ANGULAR MEASUREMENTS  (09)  

Linear measuring instruments : Vernier instruments, micrometers, height gauge, dial indicators, bore gauges, 

slip gauges, comparators. Angle measuring instruments : bevel protractors, sprit level, sine bar, autocollimator, 

angle dekkor and clinometers ï interferometry.  

UNIT - III  FORM MEASUREMENT  (09)  

Screw thread terminology- Measurement of effective diameter by two wire and three wire methods - errors in 

threads-Measurement of pitch, profile errors and total composite errors, Gear tooth terminology-Methods of 

measurements of runout, pitch, profile, lead, backlash,tooth thicknesscomposite method of inspection - 

Parkinson gear tester, Measurement of surface finish - Stylus probe instruments - profilometer-Tomlinson and 

Talysurf instrument-Straightness, Flatness and Roundness measurement.  

UNIT - IV  LASER METROLOGY  (09)  

Laser in engineering metrology ï methods of laser metrology ï precision instruments based on laser ï laser 

interferometer ï applications of laser in industry ï linear and angular measurement ï optical methods for fast 

non contact online measurement ï scanning laser beam.  

UNIT - V  COMPUTER AIDED INSPECTION  (09)  

Automated inspection - online and offline inspection, sensor technology for manufacturing process monitoring 

and inspection - flexible inspection systems ï non contact inspection methods ï automatic gauging and size 

control system ï co ordinate measuring machine ï non contact CMM using electro optical sensors for 

dimensional metrology ï non contact sensors for surface finish measurements ï machine vision systems and its 

applications.  
  

Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods  
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Text Books: 

Author Name  Title of Book  Publisher, Year of Publication  

Gupta. I.C  A text bookof Engineering Metrology  Dhanpat Rai and Sons, Delhi, 2012.  

Groover M.P  Automation, Production systems and  

Computer Integrated Manufacturing  

Prentice Hall India Ltd.,   

  
 Reference Books:  

1. Jain.R.K., ñEngineering Metrologyò, Khanna Publishers, Delhi, 2015.   

2. Gayler G.N., and Shotbolt C.R., Metrology for Engineers, ELBS Edn.,  

3. ASTE hand book of industrial metrology, Predntice hall of India Ltd.,  

4. Marvin J.Weber, Hand book of LASERS, CRC Press.   

  

Course Outcomes:  

On completion of this course, students will be able to  

CO 1 : understand the general concepts of linear and angular measurements.  

CO 2 : describe various geometric and  form measurements.   

CO 3 : explain about recent measuring machines and advances in metrology.  

CO 4 : describe various measurement concepts involved in laser metrology.  

CO 5 : explain the basic concepts of computer aided inspection  

Course Articulation Matrix   

PO/PSO  PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  H      L                M  L    M  

CO2  M  L    M                L  L    M  

CO3  M      H                M  L    M  

CO4  M    L  M                M  L    M  

CO5  M    L  H                M  L    M  

16PPC504  H  L  L                  M  L    M  

                                   L- Low, M ï Moderate (Medium), H - High  
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16PPC505       FLUID POWER DRIVES AND CONTROLS             Category: PC 

                                                                                                                                   L   T   P   C  

                                                                                                                                                3    0   0   3   

Pre-Requisites:                    

1. 16PPC303 ï Fluid Mechanics and Machinery  

2. 16PPC405 ï Metal Forming Processes  

3. 16PPC406 ï Machine Tools and Processes  

Course Objectives:   

¶ To make the students to design the hydraulic and pneumatic circuits for different applications.   

 

UNIT - I   BASIC PRINCIPLES                                       (09)  

Hydraulic Principles; Hydraulic Fluids; Hydraulic pumps ï Classification, Characteristics, Pump Selection, 

Pumping Circuits; Hydraulic actuators ï Classification, Cylinder Mounting, Selection,  

Characteristics; Hydraulic valves ï Pressure, Flow, Direction Controls, Applications, Symbols  

UNIT - II  HYDRAULIC CIRCUITS  (09)  

Hydraulic circuits ï Reciprocating, Quick Return, Sequencing, Synchronizing, Regenerative circuit, Double pump 

hydraulic system; Application circuits ï Press, Milling Machine, Planner, Fork Lift, etc.  

UNIT - III  POWER GADGETS IN HYDRAULICS  (09)  

Accumulators ï Classification, Circuits; Pressure Intensifier and Circuit; Safety Circuits; Mechanicalhydraulic 

servo system; Selection of components. Installation and Maintenance of Hydraulic power pack; Troubleshooting 

of fluid power circuits.  

UNIT - IV   PNEUMATIC SYSTEMS   (09)  
Pneumatic Fundamentals; Control Elements; Logic Circuits; Position sensing, Pressure sensing; Electrical 

controls:Various switches; Electro Pneumatic and Electro Hydraulic Circuits.  

UNIT - V  DESIGN AND SELECTION OF PNEUMATIC CIRCUITS  (09)  

Design of Pneumatic circuits ï Classic, Cascade, Step counter, Combination methods; PLC and  

Microprocessors ï Uses; Selection criteria for Pneumatic components; Installation and Maintenance of Pneumatic 

power pack; Fault finding; Case studies.  
 

 Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods  

Text Books:  

Author Name  Title of Book  Publisher, Year Of Publication  

Anthony Esposito  

  

Fluid Power with Applications  Pearson Education India, 7th 

edition, 2013.  

Andrew Parr  Hydraulics  and  Pneumatics:A  

Technician's and Engineer's Guide  

Butterworth-Heinemann, 

 3rd edition, 2011.   
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Reference Books:  

1. DudleyA Pease and John J Pippenger, Basic Fluid Power, Prentice Hall PTR, 2nd edition 1987.   

2. John J Pippenger and Tyler G Hicks, Industrial Hydraulics,McGraw Hill,2nd edition, 1970.  

3. J. Michael, Pinches and HohnG.Ashby, .Power Hydraulics., Prentice Hall, 1989.  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO 1: describe the principle of fluid power  

CO 2: describe the components of hydraulics  

CO 3: design the hydraulic circuits for automation  

CO 4: describe the components of pneumatics  

CO 5: design the pneumatic circuits for automation  

  

Course Articulation Matrix  

 PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO 1  M    M  L  L  H  M        L  L    L    

CO 2  H  L    M  L  M  L    L      M  M  M    

CO 3  M  H  H  L          L  M    M    L  M  

CO 4  H  L    M    M    L        M  L  M    

CO 5  M  H  H    L    L    L      M    M    

16PPC505  M  M  H  M  L  M  L  L  L  L  L  M  L  M  L  

L- Low, M ï Moderate (Medium), H - High  
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16PPC507  MANUFACTURING PROCESSES LABORATORY I    Category: PC  

  

                 L  T   P   C  

                                0   0   4   2  

 Pre-Requisites: 

  16PPC406 - Machine Tools and Processes 

Course Objectives:   

Å To practice various machining operations in lathe.   

  

LIST OF EXERCISES  

1. Study of construction details of different types of lathes and tools  

2. Study of various accessories used in lathe.  

3. Study of different types of tools used in lathe and the measuring instruments  

4. Exercises on models using conventional Lathes:   

¶ Facing, plain turning, step turning and parting   

¶ Groove cutting, knurling and chamfering.  

¶ Form turning and Taper turning    

¶ Thread cutting (Internal and external -Vee and square)  

¶ Eccentric turning   

¶ Drilling, reaming and counter sinking  

  

Contact Periods:  

Lecture: 0 Periods Tutorial: 0 Periods Practical: 60 Periods Total: 60 Periods 

  

Course Outcomes:  

On completion of this course, students will be able to  

CO1: explain the constructional details of different types of lathe.  

CO2: operate lathe and control the process parameters of machining.  

CO3: perform plain turning, taper turning, eccentric turning etc.  

CO4: perform external and internal thread cutting.  

CO5: perform drilling, reaming on lathe.   
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Course Articulation Matrix   

 PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO 1  H  -  -  -  -  L  L  L  H  H  M  L  M  -  M  

CO 2  H  H  M  -  -  -  M  L  H  H  M  L  M  -  M  

CO 3  H  H  H  -  -  -  M  L  H  H  M  L  M  -  M  

CO 4  H  H  H  -  -  -  M  L  H  H  M  L  M  -  M  

CO 5  H  H  H  -  -  -  M  L  H  H  M  L  M  -  M  

16PPC507  H  H  H  -  -  L  M  L  H  H  M  L  M  -  M  

L- Low, M ï Moderate (Medium), H - High  
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16PPC508   METROLOGY LABORATORY                  Category: PC  

                               L  T   P   C  

                                           0   0   4   2  

Course Objectives:   

¶ To familiarize the basic concepts of measurements, various linear, angular and form measuring 

equipment, and their principles of operation.  

LIST OF EXERCISES  

1. Study and use of Measuring Instruments.   

2. Calibration of Dial gauge using Dial Calibration Tester.  

3. Measurement of external taper angle using sine bar and slip gauges.   

4. Measurement of internal and external dovetail angle using rollers.   

5. Measurement of internal angle using spheres.  

6. Measurement of external angle using rollers and slip gauges.  

7. Measurement of spur gear tooth thickness using gear tooth verniercaliper.  

8. Measurement of internal diameter and depth of the cylinder using spheres.  

9. Measurement of effective diameter and pitch of screw thread using three wire method and 

pitch gauge.  

10. Optical profile projector - Measurement of gear tooth parameters and screw thread 

parameters.   

11. Tool maker's microscope ï Measurement of cutting tool geometry and screw threads 

parameters.  

12. Straightness measurement using Autocollimator.  

13. Study of Co-ordinate Measuring Machine.   

14. Study of surfcorder for surface roughness measurement.  

  

  

Contact Periods:  

Lecture: 0 Periods Tutorial: 0 Periods Practical: 60 Periods Total: 60 Periods 
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Course Outcomes:  

On completion of this course, students will be able to  

CO 1 : explain the general concepts of measurements.  

CO 2 : apply and Identify correct symbols, abbreviations and units for all measurements.  

CO 3 : perform some linear, angular and form measurements, and record observations.    

CO 4 : calibrate the measuring instruments.  

CO 5 : explain about various methods of traditional and modern measurements that are used in the industry to  

            measure product dimensions.  

Course Articulation Matrix   

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO 1  L  L  -  -  -  -  -  -  M  L  -  -  L  -  M  

CO 2  L        L  L      M  L      L    M  

CO 3   L  H              M  L      L    M  

CO 4  L  H              M  L      L    M  

CO 5  L  H      M        M  L      L  M  M  

16PPC508  L  H      L  L      M  L      L  L  M  

L- Low, M ï Moderate (Medium), H - High  
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16PPC601      OPERATIONS RESEARCH TECHNIQUES                Category: PC  

(Use of Approved Statistical Table is permitted)  

                                             L   T   P   C  

               3   2   0    4    

 Pre-Requisites: 

16PBS401 ï Probability and Statistics 

Course Objectives:   

Å To provide an in-depth understanding of definition, scope, objectives, phases, models & limitations of 

operations research.  

Å To familiarize various tools of optimization, decision making and simulation, as applicable in particular 

scenarios in industry for better management of various resources.  

  

UNIT - I   LINEAR MODELS  (9+6)  

The phases of operations research study- formation of Linear programming model - Graphical method - Simplex 

algorithm ï artificial variables technique - Big M method  - Duality - Dual Simplex method.  

UNIT - II  TRANSPORTATION, ASSIGNMENT AND SEQUENCING  

PROBLEMS  

(9+6) 

Optimal solution by North West Corner method - Least Cost Method - Vogelôs Approximation Method-

optimality test ï MODI method - Degeneracy. Assignment problem - formulation ï Hungarian method ï 

unbalanced assignment problem. Sequencing problem: processing ónô jobs through two machines and three 

machines, processing two jobs through ónô machines  

UNIT - III  NETWORK MODELS  (9+6) 

Shortest route - Minimal spanning tree - Maximum flow models - Project network - CPM and PERT networks - 

Critical path scheduling ï Crashing.  

UNIT - IV  QUEUEING THEORY  AND SIMULATION  (9+6) 

Queueing models - Queueing systems and structures - Notation - parameter - Single Server and multi server 

models-Poisson input-exponential service ïconstant rate service- infinite population.  

Simulation- random number generation- application of simulation for queuing and maintenance.     

UNIT - V  DECISION MODELS  (9+6) 

Game theory ï Two person zero sum games ï Graphical solution- Algebraic solution. Replacement models - 

Replacement of items that deteriorate with time ï value of money changing with time ï not changing with time  

- optimum replacement policy ï individual and group replacement.   

 Contact Periods:  

Lecture: 45 Periods Tutorial: 30 Periods Practical: 0 Periods Total: 75 Periods  
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Text Books:  

Author Name  Title of Book  Publisher, Year of Publication  

P.K. Gupta and D.S.  

Hira  

Problems in Operations Research  

(Principles and Solutions)  

S.Chand and Co. Ltd., 2013  

Panneerselvam, R  Operations Research  2nd Edition, Prentice ï Hall of  

India, New Delhi, 2006  

  

Reference Books:  

1. Taha H.A "Operations research", 8th Edition, Prentice ï Hall of India, New Delhi, 2006.   

2. Sharma S.D, ñ OperationsResearchòKedarnath Ram Nath and Co.Meerut, 2009.  

3. Don. T. Phillips, Ravindren A and James Solberg, ñOpeartions researchò, John Wiley and sons, 1987.   

  

Course Outcomes:  

On completion of this course, students will be able to  

CO1:  identify and formulate operational research models from the verbal description of a real system.  

CO2: apply operations research techniques like L.P.P, Scheduling, Sequencing, Transportation problems to 

Industrial optimization problems.  

CO3:  use network scheduling techniques like PERT, CPM for solving project management problems.  

CO4: analyze various models and apply suitable analytical method or simulation technique to solve queueing 

problems.  

CO5: apply suitable decision making tools for Replacement and Game theory problems for achieving 

optimization.  

Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  H  M                          M  

CO2  M  H  M  L                      M  

CO3  M  H  L                H        M  

CO4  M  H  M  L                      M  

CO5  M  H  M  L                      M  

16PPC601  M  H  M  L              H        M  

L- Low, M ï Moderate (Medium), H - High  
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16PPC602               C AD/CAM              Category: PC  

                                                                                         

                                                                                                                                   L  T   P   C  

                                                               3   0   0   3  

Pre-Requisites   :   

1. 16PES107 - Engineering Graphics 

2. 16PPC407 - Machine Drawing 

Course Objectives:   

Å To make the students to gain exposure over the concepts of computer graphics.  

Å To familiarize the basics of CAD   

UNIT - I   FUNDAMENTALS OF COMPUTER GRAPHICS      (09)  

Introduction to Computer Aided Design (CAD) - conventional design vs CADï Computer graphics ï co-

ordinate systems- 2D and 3D transformations- homogeneous coordinates - graphic primitives (point, line,  

circle drawing algorithms) - Clipping- viewing transformation.   

UNIT - II  GEOMETRIC MODELING  (09)  

Representation of curves - Hermite cubic spline curve, Bezier curve, B-spline curves, Surface Modeling ï 

Surface Entities, Representation of Surface, Bezier Surface, B-Spline Surface and Coons Surface. Solid 

Modeling - Solid Entities, Solid Representation, Boundary Representation (B-Rep), Sweeps Representation, 

Constructive Solid Geometry (CSG).  

UNIT - III  VISUAL REALISM  (09)  

Need for hidden surface removal, The Depth - Buffer Algorithm, Properties that help in reducing efforts, Scan 

Line coherence algorithm, Span - Coherence algorithm, Area-Coherence Algorithms, Warnockôs Algorithm, 

Priority Algorithmsï shading ï colouring ï computer animation.  

UNIT - IV  PART ASSEMBLY  (09)  

Mass properties - Assembly modeling ï Inference of position and orientation ïGeometric Dimensioning and 

Tolerancing ï Functional importance of various types of fits, Geometrical dimensioning and Tolerancing, 

Tolerance stacking ï types and remedies.  

UNIT - V  CAD STANDARDS  (09)  

Standards for computer graphics- Graphical Kernel System (GKS) - Open Graphics Library (OpenGL) - Data 

exchange standards - IGES, STEP, ACIS and DXF - communication standards.   

 Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods  

Text Books:  

Author Name  Title of Book  Publisher, Year Of  

Publication  
Ibrahim Zeid and R.  

Sivasubramaniam  

CAD/CAM Theory and practices  Tata McGraw Hill, 2nd Edition,  

2009  

Chris McMahon and  

Jimmie Browne  

CAD/CAM Principles, practice and 

manufacturing management  
Pearson education Asia, 2001  
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Reference Books:  

1. Rao, P.N., ñCAD/CAM principles and applicationsò Tata McGraw Hill, 2012.  

  

2. Donald D.Hearn, M.Pauline Baker and Warren Carithers ñComputer Graphics with OpenGLò, Pearson 

Education, 4th Edition, 2014.  
  

Course Outcomes:  

On completion of this course, students will be able to  

CO 1: explain the fundamentals of computer graphics.  

CO 2: describe the basics of geometric modeling.  

CO 3: discuss about visual realism in CAD.  

CO 4: explain the importance of geometric dimensioning and tolerancing.  

CO5: discuss about various computer graphics standards, data exchange standards and          

          communication standards.  

  

Course Articulation Matrix   

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  M  L      M                  M  M  

CO2  M  L      M                  M  M  

CO3  M        M                  M  M  

CO4  M  M      M              L    M  M  

CO5  M        M              L    L  M  

16PPC602  M  L     M              L    M M  

L- Low, M ï Moderate (Medium), H ï High  
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16PPC603     PROCESS PLANNING AND COST ESTIMATION   Category: PC  

  

                      L   T   P   C  

                     3    0   0    3  

Course Objectives:   

¶ To introduce the process planning concepts, cost estimation for various manufacturing 

process.   

  

UNIT - I   INTRODUCTION TO PROCESS PLANNING  (09)  

Aims and Objectives, Place of process planning in Manufacturing cycle - Process and Production Planning. 

Drawing interpretation, Dimensional tolerance vs Production processes.  

UNIT - II  PROCESS PLANNING STEPS  (09)  

Design of a process plan ï Selection of production processes, tools and process parameters- Positioning and 

work holding devices, Selection of inspection devices and tools, Documenting the process plan.   

Computer-Aided Process Planning (CAPP) ï Benefits, Architecture and approaches.  

UNIT - III  INTRODUCTION TO COST ESTIMATION  (09)  

Importance, Types, Purpose, Components, Procedure, Classification of costs, Cost elements,Cost ladder, 

Overhead expenses, Break-even analysis - Concept, make or buy decision, assumptions, merits and demerits of 

break even analysis. Applications - Linear, multi product break-even analysis.  

UNIT - IV  PRODUCTION COST ESTIMATION  (09)  

Estimation of production cost for - cast components,welded components, forged components, powder metallurgy 

parts.  

UNIT - V  ESTIMATION OF MACHINING TIME AND COST  (09)  

Estimation of Machining time ï Lathe operations, Drilling, Milling, Shaping, Planing and Grinding, Cost 

estimation for machining processes.   

  

Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods  

  

Text Books:  

Author Name  Title of Book  Publisher, Year Of Publication  

Gideon Halevi  Process and operation planning  Kluwer  academic  publishers 

(Printed ebook), 2003.  

M. Adithan.  Process Planning and Cost  

Estimation  

New  Age  International  

Publishers, 2007  
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Reference Books:  

1. Thomas E.Vollmannet all, ñManufacturing Planning and Control Systemsò, GalgotiaPublications Pvt. Ltd., 

New Delhi, 1998.   

2. Robert Creese, M. Adithan, B.S Pabla, ñEstimating and Costing for the Metal Manufacturing Industriesò, 

Marcel Dekker, 1992.  

3. Samuel Eilon, ñElements of Production Planning and Controlò, MacMillan, London, 1985.   

4. Kesavan R ñProcess Planning and Cost Estimationò, New Age International Pvt. Ltd., Chennai, 2008.   

5. B.S. Narang, V. Kumar, ñProduction and Costingò, Khanna Publishers, 2000.  

6. Banga T R and Sharma S C, ñMechanical Estimating and Costingò, Khanna Publishers, New Delhi  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO1: explain the concept of process planning and process selection.  

CO2: describe the steps involved in process planning.  

CO3: have a knowledge on cost estimation and f Break Even analysis.  

CO4: estimate the manufacturing cost for welded, forged components and powder metallurgy parts.  

CO5: calculate the machining time and cost for various machining process.  

 

Course Articulation Matrix   

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  L              M  H  M            

CO2  M              M  H  M    M        

CO3  L              M  H  M    M      M  

CO4  H                H  L      H      

CO5  H                H  M      H      

16PPC603  M              M  H  M    M  H    M  

L- Low, M ï Moderate (Medium), H ï High  
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16PPC604      JIGS, FIXTURES AND PRESS TOOLS               Category: PC   

                 L   T   P   C  

                                                                                                                                            3   0   0    3  

Pre-Requisites: 

1.16PPC405 - Metal Forming Processes 

2. 16PPC502 - Machine Elements Design 

Course Objectives:   

¶ To introduce the concepts of various types of jigs, fixtures and dies   

¶ To design jig/ fixture / die for a given component  

  

UNIT - I   LOCATING AND CLAMPING DEVICES  (08)  

Principles of location and clamping ï Different types of locating devices ï different types of clamps ï Drill 

bushes ï types ï Elements of fixtures ï Materials used in jigs and fixtures.  

UNIT - II  DESIGN OFJIGS  (10)  

Design concepts of Template Jig, Plate Jig, Sandwich Jig, Vice Jaw Jig, Latch Jig, Turnoverjig, Box jig ï Design 

of simple jigs.  

UNIT - III  DESIGN OF FIXTURES  (09)  

Fixtures for Milling, Grinding, Turning, Welding, and Assembly ï Modular fixtures ï Design of simple fixtures.  

UNIT - IV  PRESS WORKING AND ELEMENTS OF DIE  (09)  

Blanking, Piercing, lancing, notching, bending design features of dies for drawing, extrusion and forging - Die 

block ï Diesets - Die shoe ï Bolster plate ï punch ï punch plate ï punch holder ï guide pins andguide bushes ï 

strippers ï knockouts ï stops ï pilots ï Mechanism of Shearing ï Centre of Pressure.  

UNIT - V  DESIGN OF DIES  (09)  

Design considerations in extrusion, forging and bending dies ïï selection of standard die sets ï striplayout and 

development - Design of Progressive die ï compound die ï Bending and cup drawing dies Milling fixtures.  

  

Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods  
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Text Books:  

Author Name  Title of Book  Publisher, Year Of Publication  

Donaldson, B.H. Lecain,  

Goold V.V   

Tool Design  TMH Edition, 2012  

 

 

Reference Books:  

1.Paquin, Die Design Fundamentals, Industrial Press Inc, New York, 2005 2.Fundamentals of Tool 

design, Society Of Manufacturing Engineers, 2010.  

3. P.H.Joshi., Jigs and Fixtures, Mcgraw Hill Education, 2010.  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO 1: explain the fundamentals of work holding devices, locators and clamps.  

CO 2: discuss about various types of jigs and fixtures. CO 3: explain 

about various press working operations.  

CO 4: discuss about the various elements of die.  

CO 5: design simple dies/jigs/ fixtures for given component.  

Course Articulation Matrix   

PO/PSO  PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  L  M  M  M  -  -  -  -  -  L  M  L  M  L  M  

CO2  M  H  M  L  -  -  -  -  -  L  M  L  M  -  M  

CO3  M  M  L  L  -  -  -  -  -  L  M  L  M  -  M  

CO4  M  M  M  L  -  -  -  -  -  L  L  L  L  -  M  

CO5  M  H  H  M  -  -  -  -  -  L  L  L  M  -  H  

16PPC604  M  H  M  L  -  -  -  -  -  L  M  L  M  L M  

L- Low, M ï Moderate (Medium), H - High  
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16PPC607 MANUFACTURING PROCESSES LABORATORY II   Category: PC  

  

Pre-Requisites:                  L  T   P  C  

1. 16PPC406 - Machine Tools and Processes          0   0   4   2  

2. 16PPC503 - Computer Numerical Control Machines  

 Course Objectives:   

¶ To practice operations in radial drilling, shaper, grinder, milling machine and gear cutting with 

gear hobbing, gear shaping, milling and CNC machines.  

  

LIST OF EXERCISES  

Å V-Groove cutting in shaping machine.  

Å Drilling, tapping and surface grinding using surface grinder and Radial drilling machine.  

Å External cylindrical grinding of shaft.  

Å Spur gear milling.  

Å Helical gear milling.  

Å Gear shaping.  

Å Gear hobbing.  

Å Polygonal milling.  

Å Making hexagonal hole using slotting machine.  

Å Letter cutting in vertical milling machine.  

Å Turning using Capstan and Turret lathes.  

Å Milling, Turning and drilling using CNC machining centre.  

  

Contact Periods:  

Lecture: 0 Periods Tutorial: 0 Periods Practical: 60 Periods Total: 60 Periods 

  

Course Outcomes  

On completion of this course, students will be able to  

CO 1: operate machines tools for various assembly and fabrication tasks and expose to time management.  

CO 2: prepare gears using forming and generating methods of gear manufacturing and CNC operation.  

CO 3:  to set up machines like shaper, grinding and milling machine for various applications.  

CO 4:  fabricate parts for equipments / tools used for project works.  

CO 5:  prepare report on work done.  
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Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO 1  H  H  M  -  M  -  M  L  H  H  M  L  M  L  M  

CO 2  H  H  M  -  H  -  M  L  H  H  M  L  M  H  M  

CO 3  H  H  H  -  -  -  M  L  H  H  M  L  M  -  M  

CO 4  H  H  H  -  -  -  M  L  H  H  M  L  M  -  M  

CO 5  H  H  M  -  -  -  M  L  H  H  M  L  M  -  -  

16PPC607  H  H  H  -  L  L  M  L  H  H  M  L  M  L  M  

L- Low, M ï Moderate (Medium), H - High  
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16PEE608                MODELLING LABORATORY                         Category: EEC  

                                            L  T  P  C  

                                                                      0   0  4   2    

Pre-Requisites: 

16PES107 Engineering Graphics 

16PPC407 Machine Drawing  

Course Objectives:   

¶ To design the solid models by creating parts and assemble them with the aid of computers.  

 

 LIST OF EXERCISES  

Exercises on modeling of mechanical components using packages like AutoCAD / Mechanical  

Desktop/Inventor/IDEAS/ Pro Engineer/CATIA/Unigraphics etcé  

Å Simple two dimensional geometry creations and modification using drafting module.   

Å Detailing and documentation of a typical production drawing   

Å Attributes and data extraction from a drawing   

Å Creation of simple solid models using CSG and B-rep Approach   

Å Surface Modeling  

Å External database connection  

Å Generation of working drawings of components and preparation of assembly  models of  Tail 

stock, Crane hook, Flanged coupling ,Screw jack, Clapper box, Universal coupling,  

Machine vice  

Drill jig assembly by using the following techniquesé   

Å Generation of surfaces of revolution   

Å Generation of surfaces of extrusion   

Å Generation of surfaces by skinning operation   

Å Generation of solid models using constructive solid geometry, method shading and rendering.   

 Contact Periods:  

Lecture: 0 Periods Tutorial: 0 Periods Practical: 60 Periods Total: 60 Periods 
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Course Outcomes:  

On completion of this course, students will be able to  

CO1: explain the basics of graphics generation, 2-Dimensional and 3-Dimensionalconcepts involved in Computer 

Aided Design.  

CO2 : use the commands to create, edit and dimension the 2D model in detail.  

CO3 : use the commands to create, edit and dimension the 3D surface model.  

CO4: use the commands to create, edit and dimension the 3D solid model.  

CO5: do the assembly of various solid models and create 3D assembly model.  

Course Articulation Matrix   

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  H  M  M  M  M              L  L  L    

CO2  M  M  L  L  L                L  L    

CO3  M  M  L  L  L                L  L    

CO4  M  M  M  L  L                L  L    

CO5  H  M  M  L  L                L  L    

16PEE608  M M  M  L L             L  L  L    

L- Low, M ï Moderate (Medium), H - High  

   

    

   

   

     

  

  

 

 

 

 

 

 

 

 



 

97  

  

 

16PEE609                              MINI PROJECT                   Category: EEC  

                      L  T   P   C  

                                              0   0   8   4  

Course Objectives:   

¶ To provide an opportunity to the student to get hands on training in the fabrication of one or more 

components of a complete working model, which is designed by them.  

  

The students may be grouped into 2 to 4 and work under a project supervisor. The device/ system/component(s) 

to be fabricated may be decided in consultation with the supervisor and if possible with an industry. A project 

report to be submitted by the group and the fabricated model, which will be reviewed and evaluated 

continuously by a Committee constituted by the Head of the Department.  

Contact Periods:  

Lecture: 0 Periods Tutorial: 0 Periods Practical: 8 Periods Total: 8 Periods 

Course Outcomes  

On completion of this course, students will be able to  

CO1: practice acquired knowledge within the chosen area of technology for project development.  

CO2: identify, discuss and justify the technical aspects of the chosen project with a comprehensive and systematic 

approach.  

CO3: reproduce, improve and refine technical aspects for engineering projects.  

CO4: follow and value health, safety and ethical practices during project.  

CO5: work as an individual or in a team in development of technical projects.  

CO6: communicate and report effectively project related activities and findings.  

Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  L  M    M    L      L    L  M  M  L    

CO2  M  H  H  M  H  M  L    H  L  H  M  H  H  H  

CO3  H  H  H  M  H  M  L    H  L  H  H  H  H  H  

CO4            M  L  H  L    H  L        

CO5                  H  L  H  H  H  H  H  

CO6                  M  H  M  M        

16PEE609  M H  H  M  H  M  L  H  H  H  H  H  H  H  H  

L- Low, M ï Moderate (Medium), H - High  

  



 

98  

  

       

16PPC701                        AUTOMATION AND CIM                        Category: PC  

                                                                                                              L   T   P   C  

                                           3   0   0   3  

Course Objectives:   

Å To provide knowledge on various automated manufacturing activities.  

Å To familiarize the application of computer Technology in the manufacturing activities.  

Å To enable the students to understand the smooth transition from conventional manufacturing to automated 

production and computer integrated manufacturing.  

 UNIT - I   FUNDAMENTALS OF AUTOMATION AND CIM               (09)  

Concept of automation - Basic Elements of Automated system and Classification ï Levels of Automation ï Ten 

Strategies for Automation, Concept of automation in industry - classification, mechanization and automation. 

Evolution of CIM - CIM Hardware and Software ï Data base Requirement of CIM ï Concurrent engineering ï 

Principles ï Design and development. Production economics.   

UNIT - II  AUTOMATION IN MANUFACTURING    (09)  

Automation in machine tools - Mechanical feeding and tool changing - machine tool control transfer automaton, 

automated flow lines - Methods of work part transport transfer - Line efficiency. Simulation in assembly line - 

Analysis of Automated flow lines - General terminology and analysis of transfer lines - without and with buffer 

storage, partial automation, Implementation of automated flow lines. Buffer stock - Mechanical buffer storage 

control function.  

UNIT - III  AUTOMATED MATERIAL HANDLING AND STORAGE  

SYSTEMS  

(09)  

Storage system performance, Storage location strategies, Conventional storage methods and equipment. 

Automated storage systems-Automated Storage/Retrieval systems, Carousel storage systems. Engineering 

analysis of storage systems. Industrial Robot applications-Material handling, Processing operations, Assembly 

and Inspection.  

UNIT - IV  GROUP TECHNOLOGY AND FMS  (09)  

Group Technology ï Part families ï Part Classification and Coding ï Production flow Analysis ï Cellular 

manufacturing ï Cell design ï Application considerations in Group Technology. Concepts of FMS ï Comparison 

with Conventional Manufacturing ï Economic Justification ï Components of FMS ï Types of Flexibility ï FMS 

Applications and Benefits.  

UNIT - V  CONTROL SYSTEMS                                      (09)  

Process industries and Discrete manufacturing industries ï levels of automation, variables and parameters ï 

Continuous control systems ï Steady state optimization, Adaptive control - Computer process control ï control 

requirements, capabilities and forms of computer process control ï Computer process monitoring, Direct Digital 

Control, Distributed Control systems ï Hardware components for automation and process control ï Discrete 

process control ï Logic control, Sequencing - Programmable Logic controllers.  

 

Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books:  

Author Name   Title of Book  Publisher, Year Of Publication  

Mikell P Groover,   Automation, Production Systems and 

Computer Integrated  

Manufacturing  

Pearson education (Singapore) 

Pvt. Ltd., New Delhi, 4th edition 

2008.  

Radhakrishnan  P  

Subramaniyan S  

and  CAD/CAM/CIM  New Age International (P) Ltd., 

3rd edition,2008.   

  

Reference Books : 

1.James A Rehg and Henry W Kraebber, ñComputer Integrated Manufacturingò,3rd edition       Pearson 

Education (Singapore) Pvt. Ltd., New Delhi, 2005.   

2.Chris McMahon, and Jimmie Browne, ñCAD/CAM Principles, Practice and manufacturing Managementò, 

Addison Wesley Longman Ltd, England, 2nd edition, 1998.   

3.Kant Vajpayee .S, ñPrinciples of Computer Integrated Manufacturingò, Prentice Hall of India Limited,3rd 

edition 2010.   

4.Paul G Rankey. ñComputer Integrated Manufacturingò. Prentice Hall, 2004  

 Course Outcomes:  

On completion of this course, students will be able to  

CO 1: explain the fundamentals of automation and CIM.    

CO 2: describe the automation in manufacturing.  

CO 3: describe the material handling and storage systems.  

CO 4: explain the concept of group technology and flexible manufacturing system.  

 CO 5: describe the fundamentals of Control systems.  

Course Articulation Matrix   

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  M  M  M  L  M  L  -  -  L  -  -  L  H  M  M  

CO2  L  M  M  M  H  L  -  -  L  -  M  L  H  H  L  

CO3  L  M  M  M  M  L  -  -  L  -  M  L  H  M  L  

CO4  L  M  M  M  M  M  -  -  M  -  M  L  H  M  L  

CO5  L  M  L  M  M  L  -  -  M  M  L  -  H  M  L  

16PPC701  L  M  M  M  M  L  -  -  L  L  M  L  H  M  L  

                                                   L ï Low, M- Moderate (Medium), H - High  
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  16PPC702     PRODUCTION PLANNING AND CONTROL        Category: PC  

                      L  T   P   C  

                           3   0   0    3  

Course Objectives:   

¶ To study various production planning and control activities in industries  

  

UNIT - I   INTRODUCTION  (09)  

Objectives and benefits of planning and control-Functions of production control-Types of production-job- batch 

and continuous-Product development and design-Marketing aspect - Functional aspects-Operational aspect-

Durability and dependability aspect-aesthetic aspect. Profit consideration-Standardization, Simplification and 

specialization-Value analysis.  

UNIT - II  WORK STUDY  (09)  

Method study, basic procedure-Selection-Recording of process - Critical analysis, Development - 

Implementation ï Micro motion and memo motion study - work measurement - Techniques of work 

measurement - Time study - Production study - Work sampling - Synthesis from standard data - Predetermined 

motion time standards.  

UNIT - III  OPERATIONS PLANNING AND SCHEDULING   (09)  

Components of operations planning and scheduling systems ï Aggregate planning ï MPS ï MRP ï Capacity 

Planning, Process ï Routing, Techniques ï Scheduling, Principles, Types and Strategies Methodology - 

Dispatching-Progress reporting and expediting-Lead time, Techniques for aligning completion times and due 

dates  

UNIT - IV  MATERIALS PLANNING AND CONTROL   (09)  

Materials Planning and control, scope, Techniques ï Purchasing, Functions, Methods, Procedure, parameters, 

Supplier selection ï Make or Buy Decision ï Store and storekeeping, Codification, Functions, Organising, 

Methods, Accounts of stores, valuation methods, storage, protection and Interrelationship.  

UNIT - V  THEORY OF CONSTRAINTS, PURCHASING AND  

DISTRIBUTION  

(09)  

Fundamental Principles of the Theory of Constraints ï Guidelines ï Steps to improve the Process  

Using TOC Principles - Impact on Operations Strategy - General Types of Constraints Causes ï Scheduling and 

TOC ï Purchasing - information Issues, Responsibilities for material procurement ï Distribution Requirements 

Planning. 

 Contact Periods:  

Lecture: 45Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books:  

Author Name  Title of Book  Publisher, Year Of Publication  

Samson Eilon  Elements of production planning and 

control  
Macmillan, 1962.  

Stephen N. Chapman   The fundamentals of production 

planning and control   
Pearson education, 2009.  

Anil Kumar, Suresh  Production  and  Operations  

Management  

New Age international, 2008.  

  

Reference Books  

1. MartandTelsang, ñIndustrial Engineering and Production Managementò, S. Chand and Company, First 

edition, 2011.   

  

Course Outcomes  

On completion of this course, students will be able to  

CO 1: distinguish manufacturing and service operations, and explain the overview of operations in an industry.  

CO 2: classify various forecasting techniques and identify strategies for sales and operations planning.  

CO 3: explain the methodology of scheduling and materials planning  

CO4: describe the methodology of capacity planning and Production control  

CO 5: explain about the theory of constraints and significance of purchasing and distribution.  

  

Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  M  L  L  -  -  -  -  -  -  L  M  L  -  -  M  

CO2  M  M  -  M  L  -  -  -  -  L  H  L  -  -  M  

CO3  L  M  L  L  L  -  -  -  -  L  M  L  -  -  M  

CO4  M  L  L  L  L  -  -  -  -  M  H  L  -  -  M  

CO5  M  M  M  L  L  -  -  -  -  L  M  L  -  -  M  

16PPC702  M  M  L  L  L  -  -  -  -  L  H  L  -  -  M  

  

L- Low, M ï Moderate (Medium), H - High  
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16PEE707       AUTOMATION AND CONTROL SYSTEMS      Category: EEC  

LABORATORY   

                      L   T   P   C  

                     0    0   4    2  

Course Objectives:   

Å To train the students to simulate the simple applications in hydraulic and pneumatic kits.   

Å To train the students to control the speed of electrical drives.  

 

1. Design and simulation of systems using single acting actuator and Pneumatic elements. 

2. Design and simulation of system using double acting actuator, Pneumatic elements and Electro   

     Pneumatic elements. 

3. Design and simulation of system using double acting actuator and PLC. 

4. Design and simulation of hydraulic system ï sequencing circuit, air-oil intensifier circuit,  

     meter-in and meter-out circuit.  

5. Design and simulation of hydraulic system with PLC ï sequencing circuit, meter-in and meter- out       

    circuit, high-low circuit, on delay timer control circuit. 

6. Speed control of AC motor.  

7. Speed control of DC motor.  

8. PID controller with temperature control system.  

9. Servo controller using servo motor.  

10. Stepper motor interfacing with 8051 micro-controller.  

11. Computerized data logging system. 

 

Contact Periods:  

Lecture: 0 Periods    Tutorial: 0 Periods     Practical: 60 Periods Total: 60 Periods 

  

Course Outcomes:  

On completion of this course, students will be able to  

CO 1: design and develop the simple industrial application pneumatic circuits.  

CO 2: design and develop the simple industrial application hydraulic circuits.  

CO 3: explain PID controller with temperature control system.   

CO 4: control the speed of electrical drives.   

CO 5: activate the stepper motor interfacing with 8051 micro-controller.  
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Course Articulation Matrix   

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  M  H  M  M    M      L  L    L  H  M  L  

CO2  M  H  M  M    L      L  L    L  H  M  L  

CO3  L  M  H  M    L      L  L    L  H  M  L  

CO4  L  M  L  M    L      L  L    L  H  M  L  

CO5  L  M  M  M    L      L  L    L  H  M  L  

16PEE707  L  M  M  M    L      L  L    L  H  M  L  

                                                  L ï Low, M- Moderate (Medium), H - High  
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16PEE708              SIMULATION LABORATORY       Category: EEC 

  

                 L   T   P   C  

                                                                            0    0   4   2  

Pre-Requisites:     

1.16PES302 Strength of Materials   

2.16PPC502 Machine Elements Design 

3.16PPE003 Finite Element Techniques   

Course Objectives:   

¶ To gain practical experience in handling 3D modeling and analysis software.  

  

 Finite Element Modeling and Analysis  

¶  Exercises on Modeling and Meshing on 1D, 2D and 3D models.  

¶  Exercises on Solution and Post processing of 1D, 2D and 3D models.  

¶  Structural analysis of a fixed beam  

¶  Structural analysis of a cantilever beam  

¶  Structural analysis of a link element  

¶  Structural analysis of aluminium bracket  

¶  Modeling using axisymmetry  

¶  Plane stress analysis  

¶  Modeling of a spindle base  

¶  Modal analysis of cantilever beam  

¶  Modeling of allen key  

¶  Heat distribution in rectangular slab  

¶  Thermal analysis of 2D heat sink  

¶  Exercise on coupled field analysis  

 CAM software  

¶  Designing of connecting rod using CAM software  

¶  
Exercise on 2D part development and NC contour tool path generation  

 Contact Periods:  

Lecture: 0 Periods Tutorial: 0 Periods Practical: 60 Periods Total: 60 Periods 
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Course Outcomes:  

On completion of this course, students will be able to  

CO1: explain the basics used to create and manipulate geometric models in computer using ANSYS.  

CO2: create 1D, 2D and 3D models using ANSYS and Master CAM.  

CO3: do structural and thermal analysis of various models.  

CO4: describe about the failure criteria and vonmises stress for various models.  

CO5: do the coupled field analysis involved in structural and thermal analysis simultaneously.  

  

Course Articulation Matrix   

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  M  M  M  M  M                L  M    

CO2  M  M  H  M  M                L  M    

CO3  M  M  H  M  M                L  M    

CO4  M  M  H  M  M                L  M    

CO5  H  H  H  M  M                L  M    

16PEE708  M  M  H  M  M                L  M    

L- Low, M ï Moderate (Medium), H - High  
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16PEE801                    PROJECT WORK                                            Category: EEC 

                                      L   T    P    C  

                                      0    0   16   8    

Course Objectives:   

Å To develop the ability to solve a specific problem right from its identification and literature review till 

the successful solution of the same.   

Å To train the students in preparing project reports and to face reviews and viva voce examination.   

  

A project topic must be selected by the students in consultation with their guides. The aim of the project work 

is to deepen comprehension of principles by applying them to a new problem which may be the design and 

fabrication of a device for a specific application, a research project with a focus on an application needed by 

the industry/society, a computer project, a management project or a design project.   

The progress of the project is evaluated based on a minimum of three reviews. The review committee may be 

constituted by the Head of the Department. A project report is required at the end of the semester. The project 

work is evaluated jointly by external and internal examiners constituted by the Head of the Department based 

on oral presentation and the project report.  

  

  

Contact Periods:  

 Lecture: 0 Periods Tutorial: 0 Periods Practical: 16 Periods Total: 16 Periods 

Course Outcomes  

On completion of this course, students will be able to  

CO1: identify problem specification or need for development.  

CO2: analyse and develop conceptual design and methodology of solution for the problem.  

CO3: devise solution and build physical model /test if required, as per industry / research / societal need, with due 

consideration of environmental aspects.  

CO4: follow and value health, safety and ethical practices during project.  

CO5: contribute as an individual or in a team in development of technical projects.  

CO6: express technical ideas, strategies and methodologies in written form.  

CO7: develop effective communication skills for presentation of project related activities.  
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Course Articulation Matrix   

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  L  M    M    L      L    L  M  M  L    

CO2  M  H  H  H  H  M  L    H  L  H  M  H  H  H  

CO3  H  H  H  H  H  M  H    H  L  H  H  H  H  H  

CO4            H  L  H  L    H  L        

CO5                  H  L  H  H  H  H  H  

CO6                  M  H  M  M        

CO7                  M  H  L  M        

16PEE801  H H  H  H  H  H  H  H  H  H  H  H  H  H  H  

L- Low, M ï Moderate (Medium), H - High  
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16PPE001               MECHATRONIC SYSTEMS                         Category: PE 

                                      L   T   P   C  

                                                                                                                    3    0   0    3  

Pre-Requisites: 

 1. 16PES402 Applied Electronics and Microprocessor       

 2. 16PPC505 Fluid Power Drives and Controls  

Course Objectives:   

¶ Introducing the key elements of mechatronics system and understanding the concepts of integration 

 and design of mechatronics system.  

UNIT - I   MECHATRONICS SYSTEMS                                 (09)  

Introduction to Mechatronics- Basics of actuating systems. Mechanical, pneumatic, hydraulics, electrical systems- 

control systems- measurements systems- Mechatronics approach.  

UNIT - II  SENSORS AND TRANSDUCERS  (09)  

Introduction - performance terminology- displacement, position and proximity- velocity and motion- 

fluid pressure-temperature sensors- light sensors- selection of sensors- signal processing.  

UNIT - III  8085 MICROPROCESSOR  (09)  

Introduction- architecture- pin configuration- instruction set- programming of microprocessors using 8085 

instructions-interfacing input and output devices- interfacing D/A converters and A/D converters- applications- 

temperature controls-stepper motor control- traffic light controller.  

UNIT - IV  PROGRAMMABLE LOGIC CONTROLLERS  (09)  

Introduction- basic structure- input/output processing- programming- Mnemonics- timers, internal relays And 

counters-data handling- analog input/output- selection of a PLC.  

UNIT - V  DESIGN OF MECHATRONIC SYSTEMS  (09)  

Stages in designing Mechatronics systems - Traditional and Mechatronics design- Possible design- solutions- 

case studies of Mechatronics systems- pick and place robots- automatic car park systems- engine management 

systems.  

 Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 

  Text Books:  

Author Name  Title of Book   Publisher, Year of Publication  

W.Bolton  Mechatronics   Pearson education.,  Second 

Edition, 2007.  
Ramesh S. Gaonkar  Microprocessor  Architecture.  

Programming and Applications  

,  Wiley Eastern, 1991.   
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Reference Books:  

1. Michel B. Histand and David G. Alciatore, .Introduction to Mechatronics and measurement systems., 

McGraw Hill Intrenational Editions.  

2. HMT Ltd, .Mechatronics., Tata McGraw Hill publishing Co. Ltd.   

3. D.A.Bradley, D. Dawson, N.C. Buru and A.J. Loader. .Mechatronics., Chapman and Hall.   

4. K. Ram, .Fundamantals of Microprocessors and Microcomputers.,Dhampat rai publications.  

5. Dan Necsulescu, ñMechatronicsò, Pearson Education Asia. (Indian reprint).  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO1: build the basic block diagram of mechatronics system (sensing, measuring controlsand actuation, hardware 

and software).  

CO2: describe the mechatronic system approach.  

CO3: explain the concepts of transducers, sensors, microprocessor and programmable logic controllers in 

mechatronics systems.  

CO4: identify critical problems/ design issues and suggest feasible solutions in mechatronics systems.  

 CO5: design mechatronic components and systems.  

  

Course Articulation Matrix  

PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  H  H  M  M  M  L            L  L  M    

CO2  M  M  M  M  M  L            L  L  M    

CO3  M  M  M  M  M  L            L  L  M    

CO4  M  M  H  H  M  L            L  L  M    

CO5  H  H  H  H  M  L            L  L  M    

16PPE001  H  H  H  H  M  L            L  L  M    

L- Low, M ï Moderate (Medium), H - High  
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16PPE002   ROBOTICS AND MACHINE VISION SYSTEM     Category: PE  

  

                                                                                                                                          L  T   P   C            

                                                                                                                                                         3   0   0   3  

Course Objectives:   

¶ To familiarize students with the concepts and techniques of robot manipulator, its kinematics, 

programming and build confidence to evaluate, choose and incorporate robots in engineering 

systems.  

UNIT - I   FUNDAMENTALS OF ROBOT                              (09)  

Robotics ï Introduction ï Basic structure ï Classification of robot and Robotic systems ï Specifications of 

Robots - laws of robotics ï work space, precision movement. Drives and Controls systems: Hydraulic systems, 

power supply ï servo valve ï hydraulic motor ï DC servo motors ï stepper motors ï operation ï selection of 

system ï control system ï servo control.  

UNIT - II  ROBOT MOTION ANALYSIS  (09)  

Kinematics of Robot : Introduction, Matrix Representation, homogeneous transformation, forward and inverse 

kinematics, Inverse kinematics Programming, Degeneracy, dexterity, velocity and static forces, Basics of 

trajectory planning.  

UNIT - III  GRIPPERS AND SENSORS  (09)  

Robot end effectors: Types of end effectors ï Mechanical grippers ï Types of Gripper mechanisms ï Grippers 

force analysis ï Other types of grippers ï Vacuum cups ï Magnetic grippers ï Adhesive grippers ï Robot end 

effectors interface. Sensors : Position sensors ï Potentiometers, encoders, - LVDT, Velocity sensors, 

Acceleration Sensors, Force, Pressure and Torque sensors, Touch and Tactile sensors, Proximity, Range and 

sniff sensors.  

UNIT - IV  PROGRAMMING AND APPLICATION  (09)  

Types of programming ï programming languages sample program for different types of robots ï  

Industrial Applications: Application of robots in processing operations ï Assembly and inspections ï Material 

handling ï Loading and unloadingï AI and Robotics.  

UNIT - V  MACHINE VISION  (09)  

Introduction ï image processing Vs image analysis, image acquisition, digital images ï sampling andquantization 

ï image definition, levels of computation. Image processing Techniques: Data reduction ïWindowing, digital 

conversion. Segmentationï Thresholding, Connectivity, Noise reduction, Edge detection, Segmentation, Region 

growing and Region splitting, Binary morphology and grey morphology operation ï feature extraction.  

 Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books:  

Author Name  Title of Book  Publisher, Year of Publication  

Saeed B.Niku  Introduction to Robotics: Analysis,  

Systems, Applications  

2nd edition, Pearson Education  

India, PHI 2003 (ISBN 81- 

7808-677-8)   

M.P.Groover  Industrial Robotics ï Technology,  

Programming and Applications  

McGraw-  Hill, USA, 1986   

  

Reference Books:  

1. Janakiraman P.A., Robotics and image processing, Tata McGraw Hill, 1995.  

2. YoremKoren, Robotics for Engineers, McGraw-Hill, USA, 1992.   

3. Richard D.Klafter, Thomas A.Chmielewski and Michael Negin, Robotic Engineering ï An Integrated 

Approach, Prentice Hall Inc, Englewoods Cliffs, NJ, USA, 1989.   

4. Ramesh Jam, RangachariKasturi, Brain G.Schunck, Machine Vision, Tata McGraw Hill.  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO1 : explain the basic concepts like various configurations, classification and parts of robots.  

CO2 : explain the concept of kinematics, degeneracy, dexterity and trajectory planning.  

CO3 : describe various end effectors (grippers and tools) and sensors used in robots.  

CO4: explain the concept of Artificial Intelligence in robots, various types of robot programming and  

          its applications.  

CO5 : demonstrate the image processing and image analysis techniques by machine vision system.  

  

Course Articulation Matrix  

 PO/PSO PO  

1  

PO  

2  

PO  

3  

PO  

4  

PO  

5  

PO  

6  

PO  

7  

PO  

8  

PO  

9  

PO  

10  

PO  

11  

PO  

12  

PSO  

1  

PSO  

2  

PSO  

3  CO  

CO1  M  L  L                  L  M      

CO2  M  M  M  M                L  M      

CO3  M  L  L                  L  M      

CO4  M  M  H    M              L  M  M    

CO5  H  M  M  L                L  M  M    

16PPE002  M  M  M  L  L              L  M  M    

L- Low, M ï Moderate (Medium), H - High  
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16PPE003    FINITE ELEMENT TECHNIQUES     Category: PE  
  

                                                                                                                   L   T   P   C  
                                                                                                                   3    0    0   3  

Pre-Requisites:                    

1. 16PES302 ï Strength of Materials  

2. 16PPC502 ï Machine Elements Design  

 Course Objectives:   

¶ To familiarize the students in principles involved in discretization, finite element approach and can 

solve the simple engineering problems.  

  

UNIT - I   INTRODUCTION TO FINITE ELEMENT METHOD (FEM )  (09)  

Historical background; Basic concept of FEM; Discrete and continuous models; Boundary and Initial value 

problems; Discretization - Convergence requirements.  

UNIT - II  FORMULATION OF ELEMENT CHARACTERISTIC MATRICES  (09)  

One dimensional governing equations - Structural and heat transfer problems; Variational method; Weighted 

residual methods; Principle of minimization of potential energy.  

UNIT - III  ONE DIMENSIONAL PROBLEMS  (09)  

Shape functions; Problems in axial loaded members, trusses, beams, heat transfer through composite walls and 

fins; Gauss elimination and Cholesky method of solving equations.  

UNIT - IV  TWO DIMENSIONAL PROBLEMS  (09)  

Linear triangular and rectangular elements ï Shape functions:Pascalôs triangle - Concept of plane stress and plane 

strain. Solution of simple problems in structural and heat transfer models.  

UNIT - V  HIGHER ORDER ELEMENTS  (09)  

Applications of higher order elements; Lagrangian and serendipity elements; Isoparametric elements - Jacobian 

transformation.  

 Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 

   Text Books:   

Author Name  Title of Book  Publisher, Year Of Publication  

J.N.Reddy  Introduction to Finite Element  

Method  

McGraw Hill, Intl, 3rd edition, 2006.  

Larry J. Segerlind  Applied Finite Element Analysis  John Wiley and Sons., 2nd edition, 1985.  

SingiresuS.Rao  The Finite Element Method in  

Engineering   

Butterworth  Heinemann., 

 5thedition, 2011.  
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Reference Books:  

1. Tirupathi R. Chandrupatala and Ashok D. Belegundu, Introduction to Finite Elements in Engineering, 

Pearson Education, 4th edition, 2011.   

2. David V. Hutton, Fundamentals of Finite Element Analysis, Tata McGraw Hill, 3rd edition, 2005.   

3. ChandrakantS.Desai, Elementary Finite Element Method, Prentice Hall Inc., 1979.  

4. Logan, D.L., ñA first course in Finite Element Methodò, Thomson Asia Pvt. Ltd., 2002.   

5. Robert D. Cook, David S. Malkus, Michael E. Plesha, Robert J. Witt, ñConcepts and  

Applications of Finite Element Analysisò, 4th Edition, Wiley Student Edition, 2002.  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO1: Describe the fundamentals of finite element technique  

CO2: Formulate the structural and heat transfer problems  

CO3: Solve the simple structural and heat transfer problems  

CO4: Describe the shape function and element characteristics  

CO5: Describe the higher order elements  

Course Articulation Matrix  
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CO  3 M    M  M      M      M    L    H    

CO 4 M  M    M            H    M    H    

CO  5 M  M  L              L    L    M    

16PPE003  M  M  L  M      M      M    L    M    

L- Low, M ï Moderate (Medium), H - High  
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16PPE004  PRODUCTION OF AUTOMOTIVE COMPONENTS   Category: PE  

  

Pre-Requisites:                  L  T   P  C  

1. 16PPC305 ï Foundry and Welding Technology        3   0   0   3  

2. 16PPC306 ï Engineering Metallurgy  

3. 16PPC406 - Machine Tools and Processes    

      
Course Objectives:   

¶ To familiarize the students in functional requirements, need based materials and suitable 

manufacturing processes to produce the automobile components.  

  

UNIT - I  CYLINDER BLOCK  (09)  

Structure and functions ï types ï materials ï sand casting of cast iron cylinder block- modification and machining 

- sand, gravity and low pressure casting methods of aluminium cylinder blocks ï cylinder liners. Cylinder head 

ï material ï construction - heat treatment. Oil pan ï function and materials.Gaskets ï functions - materials and 

types.  

UNIT - II  ENGINE PARTS  (09)  

Piston parts - Functions ï materials ï casting of piston by gravity casting and squeeze casting ï modification and 

heat treatment ï machining. Piston rings ï Types - materials ï functions ïpiston ring manufacturing. Piston pin 

types - materials. Forgings ofcrankshaft,connecting rod and gudgeon pins.  

UNIT - III  VALVES AND ACCESSORIES  (09)  

Valve ï types ï Mechanisms - Materials - production methods - production of push rod, rocker arm and tappets. 

Camshaft- function and materials ï chilled cast iron casting process ï finishing operations ï production of 

assembled camshaft - production of propeller shaft.  

UNIT - IV  CLUTCH,GEARBOX AND BRAKES  (09)  

Clutch system, friction lining materials, requirements and manufacturing. Casting of gear box casing, precision 

forging of gears, gear hobbing, shaping, powder metallurgy, orbital forming of gears, heat treatment and 

finishing.Braking system - Types- manufacturing methods.  

UNIT - V  BODY PANELS,SUSPENSION AND MISCELLANEOUS  (09)  

Principles of hydroforming - press forming - welding of body panels - resistance welding.Forging of front and 

rear axles, casting of rear axle casingï leaf spring materials and manufacturing - Manufacturing details - 

Construction details of wheel mounting ïtyres and tube manufacturing - Mechatronics in automobile - Use of 

plastics in automobile components -Application of sensors and actuators - Automotive quality management 

system ï ISO / TS 16949.   

Contact Periods:  

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books:   

Author Name  Title of Book  Publisher, Year of Publication  

Kirpal Singh  Automobile Engineering, Vol I 

and II  
Standard Publishers., 12th  edition, 

2011.   

William H.Crouse and  

Anglin  

Automotive Mechanics  McGraw Hill Book Co., 10th  edition,  

2008  

Helt P.M.  High speed combustion engines  Oxford and IBM Publishers Co. 1990  

  

Reference Books:  

1. Newton and Steels, .The motor vehicle. ELBS, 12th  edition, 1998.   

2. Narang G.B.S, Automobile Engineering, Khanna Publishers, 1991.  

  

Course Outcomes:  

On completion of this course, students will be able to  

CO1: describe the major casting methods of cast iron and aluminium cylinder block.  

CO2: describe the manufacturing methods of engine parts.  

CO3: select the suitable material with respect to the functional requirement.  

CO4: explain the fuel and transmission system.  

CO5: explain the brakes, suspension and engine management systems.  

CO6: identify suitable processes for the automobile parts according to the functional requirement.    

  

Course Articulation Matrix   
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CO3  H  H  H  H  M  H  H  -  -  M  M  H  H  H  L  

CO4  H  H  H  H  M  H  H  -  -  M  M  H  H  H  L  

CO5  H  H  H  H  M  H  H  -  -  M  M  H  H  H  L  

16PPE004  H  H  H  H  M  H  H  -  -  M  M  H  H  H  L  

                            L- Low, M ï Moderate (Medium), H - High  
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16PPE005    UNCONVENTIONAL MANUFACTURING PROCESSES     Category: PE 

           L   T   P  C 

          3   0   0   3 

Course Objectives:  

¶ To understand the working principles of various non-traditional machining processes, applications, 

advantages and limitations.  

 

UNIT - I  MECHANICAL ENERGYMETAL REMOVAL PROCESSES        (09) 

Need of modern machining processes ï classification and selection of technology. Mechanical processes - 

Abrasive jet machining (AJM), water jet machining (WJM), Abrasive water jet machining (AWJM), Ultrasonic 

machining (USM) ï working principles, equipment, effect of process parameters, applications, advantages and 

limi tations. 

UNIT - II  ELECTROCHEMICAL AND CHEMICAL METAL 

REMOVAL PROCESSES        

(09) 

Electrochemical machining (ECM), electrochemical grinding (ECG), electrochemical deburring and honing ï 

chemical machining (CHM) ï working principles, equipment, effect of process parameters, applications, 

advantages and limitations. 

UNIT - III  THERMAL METAL REMOVAL PROCESSES                                                          (09) 

Electric discharge machining (EDM), wire cut electric discharge machining (WEDM), Plasma arc machining 

(PAM), Electron beam machining (EBM), Laser beam machining (LBM), Ion beam machining (IBM) ï 

working principles, equipment, effect of process parameters, applications, advantages and limitations. 

UNIT - IV  FORMING PROCESSES AND FOUNDRY TECHNIQUES (09) 

Explosive forming, Electro ï hydraulic forming, electro ï magnetic forming. Dynapak machine -high pressure 

moulding, squeeze casting, vacuum castings. 

UNIT - V RAPID PROTOTYPING                                                                                                 (09) 

Introduction ï advantages ï limitations ï principle. Rapid prototyping systems ï stereo- lithography(SLA), 

selective laser sintering(SLS), fused deposition modeling(FDM), laminated object manufacturing (LOM), solid 

ground curing (SGC), three dimensional printing. Application of reverse engineering in rapid prototyping. 

 

Contact Periods: 

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 

 

 

 

 



 

117  

  

 

Text Books: 

Author Name Title of Book Publisher, Year Of Publication 

P.C.Pandey Modern machining processes Tata McGraw Hill publishing 

company Ltd. 2008. 

P.C.Sharma,  A text book of Production 

Technology 

S.Chand& Company Ltd.  2009.  

 

 

Reference Books: 

1. Bhattacharya, ñNew Technologyò, Institution of Engineers, 1997.  

2. Gary.F.Benedict, ñNontraditional machining Processesò, Marcell Dekker Inc, 2001  

3. HMT, ñProduction Technologyò, Tata McGraw Hill Publishers, 2001.  

4. V.K.Jain, ñAdvanced Machining Process,Allied Publishers PVT Ltd 2007  

 

Course Outcomes: 

On completion of this course, students will be able to 

CO1: describe the mechanical energy based newer production processes. 

CO2: describe the electrochemical energy based newer production processes. 

CO3 : describe the thermal energy based newer production processes. 

CO4 : explain the explosive forming and high pressure casting processes.  

CO5 : describe various Rapid Prototyping techniques 

 

Course Articulation Matrix  
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L ï Low, M- Moderate (Medium), H - High 
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16PPE006                   ADDITIVE MANUFACTURING         Category: PE 

(Common to Production and Mechanical Engineering) 

Pre-Requisites:         L  T   P  C 

1. 16PPC405 - Metal Forming Processes     3   0   0   3 

2. 16PPC406 - Machine Tools and Processes  

3. 16PPC602 ï CAD/CAM        

Course Objectives:  

¶ To educate students with fundamental and advanced knowledge in the field of Additive  

Manufacturing technology and the associated Aerospace, Architecture, Art, Medical and Industrial 

applications. 

UNIT - I  INTRODUCTION   (09) 

Need - Development of AM systems ï AM process chain - Impact of AM on Product Development - Virtual 

Prototyping- Rapid Tooling ï RP to AM - Classification of AM processes ï Benefits ï Applications. Software 

for AM- Case studies. 

UNIT - II  REVERSE ENGINEERING AND CAD MODELING                 (09) 

Basic concept- Digitization techniques ï Model reconstruction ï Data Processing for Rapid Prototyping: CAD 

model preparation, Data requirements ï Geometric modeling techniques: Wireframe, surface and solid 

modeling ï data formats - Data interfacing, Part orientation and support generation, Support structure design, 

Model Slicing, Tool path generation. 

UNIT - III  LIQUID BASED AND SOLID BASED ADDITIVE 

MANUFACTURING SYSTEMS   

(09) 

Stereo lithography Apparatus (SLA): Principle, pre-build process, part-building and post-build processes, photo 

polymerization of SL resins, part quality and process planning, recoating issues, materials, advantages, 

limitations and applications. Solid Ground Curing (SGC): working principle, process, strengths, weaknesses 

and applications. Fused deposition Modeling (FDM): Principle, details of processes, process variables, types, 

products, materials and application. Laminated Object Manufacturing (LOM): Working Principles, details of 

processes, products, materials, advantages, limitations and applications. 

UNIT - IV  POWDER BASED ADDITIVE MANUFACTURING 

SYSTEMS 

(09) 

Selective Laser Sintering (SLS): Principle, process, indirect and direct SLS- powder structures, materials, post 

processing, surface deviation and accuracy, Applications. Laser Engineered Net Shaping (LENS): Processes, 

materials, products, advantages, limitations and applications ï case Studies, Selective Laser Melting and 

Electron Beam Melting 

UNIT - V OTHER ADDITIVE MANUFACTURING SYSTEMS  (09) 
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Three dimensional Printing (3DP): Principle, basic process, Physics of 3DP, types of printing, process 

capabilities, material system. Solid based, Liquid based and powder based 3DP systems, Demerits, Applications 

and case studies. Shape Deposition Manufacturing (SDM), Ballastic Particle Manufacturing (BPM), Bio 

Additive Manufacturing. 

 

Contact Periods: 

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 

 

Text Books 

Author Name Title of Book Publisher, Year Of Publication 

Chua Chee Kai and 

Leong Kah Fai  

Rapid Prototyping: Principles and 

Applications in Manufacturing 

John Wiley AND Sons, 1997 

 

Paul F. Jacobs Stereo-lithography and other RP & 

M Technologies 

from Rapid Prototyping to 

Rapid Tooling, 

SME/ASME,1996 

 

Reference Books: 

1. Gibson, I., Rosen, D.W. and Stucker, B., ñAdditive Manufacturing Methodologies: Rapid Prototyping to 

Direct Digital Manufacturingò, Springer, 2010. 

2. Chua, C.K., Leong K.F. and Lim C.S., ñRapid prototyping: Principles and applicationsò, second edition, 

World Scientific Publishers, 2010. 

3. Gebhardt, A., ñRapid prototypingò, Hanser Gardener Publications, 2003. 

4. Liou, L.W. and Liou, F.W., ñRapid Prototyping and Engineering applications: A tool box for prototype 

developmentò, CRC Press, 2011. 

5. Hilton, P.D. and Jacobs, P.F., Rapid Tooling: Technologies and Industrial Applications, CRC press, 2005. 

Course Outcomes: 

On completion of this course, students will be able to 

CO1: appreciate the importance of computers and modern tools in manufacturing to Reduce cost    

             and matching the societal needs. 

CO2: create and analyze 2D and 3D models using CAD modeling software and integrating with  

         manufacturing systems. 

CO3: understand the variety of Additive Manufacturing (AM) technologies apply to their potential to  

         support design and manufacturing, case studies relevant to mass customized manufacturing.   

CO4: apply knowledge on latest techniques of manufacturing in their field of career  

CO5: to monitor and control shop floor with the aid of computers 
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Course Articulation Matrix  
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16PPE007                  POWER PLANT ENGINEERING         Category: PE 

(Common to Production and Mechanical Engineering) 

Pre-Requisites:         L  T   P  C 

1. 16PES304 -Thermal Sciences       3   0   0   3 

 Course Objectives:  

¶ To learn the economics of power generation. 

¶ To understand the working of power plants and its comparative analysis. 

 

UNIT - I  ECONOMICS OF POWER GENERATION  (09) 

Load and load duration curves. Electricity billing ï costing of electrical energy ï Tariff structures. Economics 

of power plant ï Fixed and variable cost. Payback period. Net Present Value, Internal Rate of Return. 

Emission calculation and carbon credit. 

UNIT - II  HYDRO POWER PLANTS (09) 

Energy scenario ï Global and National. Essential elements and classification of hydro power plants. Typical 

Layout and associated components. Selection of turbines. Pumped storage plants. 

UNIT - III  THERMAL AND GAS TURBINE POWER PLANTS  (09) 

Cycle analysis - Layout of modern coal based power plant. Super Critical Boilers - FBC Boilers. Subsystems 

ï Water and Steam, Fuel and ash handling, Air and Gas, Draught system. Diesel and Gas Turbine power 

plants- Layout and Functioning. Environmental impact and Control. 

UNIT - IV  NUCLEAR POWER PLANTS                                    (09) 

Layout and subsystems. Fuels and Nuclear reactions. Boiling Water Reactor, Pressurized Water Reactor, Fast 

Breeder Reactor, Gas Cooled and Liquid Metal Cooled Reactors ï working and Comparison. Safety 

measures. Environmental aspects. 

UNIT - V RENEWABLE ENERGY POWER PLANTS  (09) 

Solar power plants ï Photovoltaic and Thermal. Wind power plants ï Vertical and Horizontal axes Wind 

Turbines. Biomass power plants ï Gasification and combustion. Tidal and Ocean Thermal Energy plants. 

Geothermal plants. Fuel cell ï Types. Hybrid power plants.  

Contact Periods: 

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 

Text Books: 

Author Name Title of Book Publisher, Year Of Publication 

G.R. Nagpal Power Plant Engineering Khanna publishers, 2012 

S.C. Arora and  

S. Domkundwar 

A Course in Power Plant 

Engineering 

Dhanpat Rai and sons, 2014. 
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Reference Books: 

1. P.K.Nag, ñPower Plant Engineeringò, Tata McGraw Hill, 2014. 

2. Paul Breeze, ñPower Generation Technologiesò, Elsevier Ltd., 2014. 

3. M.M.El.Wakil, ñPower Plant Technologyò, Tata McGraw Hill, 2010. 

4. R.K. Rajput, ñA Textbook of Power Plant Engineeringò, Laxmi Publications pvt ltd, 2016. 

5. James Momoh, Smart Grids - Fundamentals of Design and analysis, Wiley Press, 2012. 

 

Course Outcomes: 

On completion of this course, students will be able to 

CO1: arrive at cost of power generation, electricity billing and rate of return on power plant investments. 

CO2: understand the working of Hydro-electric power plants. 

CO3: analyze the working of Conventional power plants such as Thermal and Gas Turbines.   

CO4: understand the working of nuclear power plants and its functional components. 

CO5: understand the different types of renewable energy systems and its functional components. 

 

Course Articulation Matrix  
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16PPE008            ROBUST DESIGN    Category:PE 

(Common to Production and Mechanical Engineering) 

           L  T  P  C 

 3   0  0   3 

Pre-Requisites:          

1. 16PES206 -Engineering Mechanics 

Course Objectives:  

¶ To impart knowledge to design experiments to a problem situation using traditional 

 experimental designs as well as Taguchi Methods. 

UNIT - I  EXPERIMENTAL DESIGN FUNDAMENTALS                         (09) 

Importance of experiments, experimental strategies, basic principles of design, terminology, ANOVA, steps in 

experimentation, sample size, normal probability plot and linear regression models. 

UNIT - II  SINGLE FACTOR EXPERIMENTS  (09) 

Completely randomized design, Randomized block design, Latin square design - Statistical analysis, estimation 

of model parameters, model adequacy checking, pair wise comparison tests 

UNIT - III  MULTIFACTOR EXPERIMENTS                                     (09) 

Two and three factor full factorial experiments, Randomized block factorial design, Experiments with random 

factors, rules for expected mean squares, approximate F - tests. 2K factorial Experiments 

UNIT - IV  SPECIAL EXPERIMENTAL DESIGNS                                (09) 

Blocking and confounding in 2k designs. Two level Fractional factorial design, nested designs, Split plot 

design, Response Surface Methods 

UNIT - V TAGUCHI METHODS                                             (09) 

Steps in experimentation, design using Orthogonal Arrays, data analysis, Robust design- control and noise 

factors, S/N ratios, parameter design, Multi-level experiments, Multi - response optimization 

Contact Periods: 

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 

 

Text Books: 

Author Name Title of Book Publisher, Year Of Publication 

A. Mitra  Fundamentals of Quality Control 

and Improvement 

Pearson Publication, 1998 

Phillip J.Rose Taguchi techniques for quality 

engineering 

McGraw Hill, 1996 
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Reference Books: 

1. Montgomery, D.C., Design and Analysis of experiments, John Wiley and Sons, Eighth edition, 2012. 

2. Krishnaiah, K. and Shahabudeen, P. Applied Design of Experiments and Taguchi Methods, PHI 

learning private Ltd., 2012. 

3. NicoloBelavendram, Quality by Design; Taguchi techniques for industrial experimentation, Prentice 

Hall, 1995. 

4. J. Krottmaier, Optimizing Engineering Design, McGraw Hill Ltd, 1993 

5. MadhavShridharPhadke, Quality Engineering Using Robust Design, Prentice Hall, 1985 

 

Course Outcomes: 

On completion of this course, students will be able to 

CO 1: select appropriate tools for robust design. 

CO 2: identify and implement single factor experiments  

CO 3: identify and implement multi factor experiments 

CO 4: apply the concepts of .special experiment designs 

CO 5: apply the concepts of Taguchi experiment design for practical problems. 

 

Course Articulation Matrix  
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L- Low, M ï Moderate (Medium), H - High 
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16PPE009 STATISTICAL  QUALITY CONTROL AND RELIABILITY ENGINEERING  

                                                                                        Category: PE        

Pre-Requisites:         L  T   P  C 

1. 16PPC702 Production Planning and Control                 3   0   0   3   

Course Objectives:  

¶ To introduce the concept of SQC, understand process control, acceptance sampling procedure and to  

learn the concept of reliability. 

 

UNIT - I  INTRODUCTION AND PROCESS CONTROL FOR 

VARIABLES  

(09) 

Introduction, definition of quality, basic concept of quality, definition of SQC, benefits and limitation of SQC, 

Quality assurance, Quality cost-Variation in process- factors ï process capability ï process capability studies 

and simple problems ï Theory of control chart- uses of control chart ï Control chart for variables ï X chart, R 

chart and ů chart. 

UNIT - II  PROCESS CONTROL FOR ATTRIBUTES (09) 

Control chart for attributes ïcontrol chart for proportion or fraction defectives ï p chart and np chart ï control 

chart for defects ï C and U charts, State of control and process out of control identification in charts. 

UNIT - III  ACCEPTANCE SAMPLING  (09) 

Lot by lot sampling ï types ï probability of acceptance in single, double, multiple sampling techniques ï O.C. 

curves ï producerôs Risk and consumerôs Risk. AQL, LTPD, AOQL concepts-standard sampling plans for 

AQL and LTPD- uses of standard sampling plans. 

UNIT - IV  LIFE TESTING - RELIABILITY  (09) 

Life testing ï Objective ï failure data analysis, Mean failure rate, mean time to failure, mean time between 

failure, hazard rate, system reliability, series, parallel and mixed configuration ï simple problems. 

Maintainability and availability ï simple problems. Acceptance sampling based on reliability test ï O.C Curves. 

UNIT - V QUALITY AND RELIABILITY  (09) 

Reliability improvements ï techniques- use of Pareto analysis ï design for reliability ï redundancy unit and 

standby redundancy ï Optimization in reliability ï Product design ï Product analysis ï Product development ï 

Product life cycles. 

Contact Periods: 

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books: 

Author Name Title of Book Publisher, Year of Publication 

Grant, Eugene.L Statistical Quality Control McGraw-Hill, 7th  edition, 2008.. 

L.S.Srinath Reliability Engineering Affiliated East west press, 1991 

 

Reference Books: 

1. Monohar Mahajan, ñStatistical Quality Controlò, Dhanpat Rai and Sons, 2001.  

2. R.C.Gupta, ñStatistical Quality controlò, Khanna Publishers, 1997.  

3. Besterfield D.H., ñQuality Controlò, Prentice Hall, 1993.  

4. Sharma S.C., ñInspection Quality Control and Reliabilityò, Khanna Publishers, 1998.  

5. Danny Samson, ñManufacturing and Operations Strategyò, Prentice Hall, 1991  

6. Connor, P.D.T.O., ñPractical Reliability Engineeringò, John Wiley, 1993. 

 

Course Outcomes: 

On completion of this course, students will be able to 

CO1 : describe the basic concepts involved in manufacturing process control for variables. 

CO2 : describe various process control charts for attributes. 

CO3 : explain the concepts of acceptance sampling. 

CO4 : explain the life testing techniques, failure data analysis and mean failure rate. 

CO5 : describe Pareto analysis and product design, development and life cycle concepts. 

 

Course Articulation Matrix  
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16PPE010   ADVANCED WELDING TECHNOLOGY         Category: PE 

Pre-Requisites:                L   T   P   C 

1. 16PBS2Z3 ï Materials Science                3    0   0   3 

2. 16PPC305 ï Foundry and Welding Technology 

3. 16PPC306 ï Engineering Metallurgy 

Course Objectives:  

¶ To impart knowledge of basic concepts, principle, procedure, applications and advances in welding 

processes. 

UNIT - I  SOLID STATE WELDING PROCESSES (09) 

Review of the various pressure welding processes and their applications. Friction, explosive, diffusion, and 

Ultrasonic welding ï principles of operation, process characteristics and application. 

UNIT - II  HIGH ENERGY BEAM WELDING     (09) 

Electron Beam welding and Laser Welding: Principles of operation, Heat generation and regulation - Equipment 

details in typical setup - advantages, disadvantages and applications. 

UNIT - III  ELECTRO SLAG WELDING  (09) 

Heat generation, principles of operations, wire and consumables, guide techniques, selection of current, voltage 

and other process variables, nature of fluxes and their selection. Electro-gas welding Principle of operation and 

applications, Narrow gap welding. 

UNIT - IV  PLASMA ARC WELDING  (09) 

Special features of plasma arc- transferred and non transferred arc, key hole and puddle mode of operation, micro, 

low and high current plasma arc welding and their applications. Plasma cutting and surfacing and their 

applications. 

UNIT - V SPECIALWELDING PROCESSES (09) 

Adhesive bonding and Welding of plastics, Cold pressure welding, High frequency Welding, Stud welding, 

Under Water welding, Welding automation. 

Contact Periods: 

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 

Text Books: 

Author Name Title of Book Publisher, Year Of Publication 

Parmer R.S Welding Engineering and Technology Khanna Publishers, New 

Delhi,2ndedition, 2010 

Parmer R.S. Welding Processes and Technology Khanna Publishers, New Delhi, 3rd 

edition, 2003 

Little R.L Welding and welding Technology  Tata McGraw Hill Publishing Co., Ltd., 

New Delhi, 34th reprint, 2008.  
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Reference Books: 

1. Schwartz M.M. ñMetals Joining Manualò. McGraw Hill Books, 1979. 

2. Tylecote R.F. ñThe Solid Phase Welding of Metalsò. New York, St. Martin's Press,1968. 

3. AWS- Welding Hand Book. 9th Edition.  Vol- 2. ñWelding Processò  

4. Nadkarni S.V. ñModern Arc Welding Technologyò, Oxford IBH Publishers, 2nd edition, 2005.  

5. Christopher Davis. ñLaser Welding- Practical Guideò. Jaico Publishing House, 1994. 

6. Davis A.C., ñThe Science and Practice of Weldingò, Cambridge University Press, Cambridge, 10th edition 

1993. 

 

Course Outcomes: 

On completion of this course, students will be able to 

CO1: Describe the solid state welding processes 

CO2: Describe the high energy beam welding processes 

CO3: Describe the Elctro-slag and Elctro-gas welding processes 

CO4: Describe the plasma arc welding processes 

CO5: Describe the special welding techniques for plastics and underwater welding processes 
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L- Low, M ï Moderate (Medium), H - High 
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16PPE011  PRODUCT DESIGN AND PROCESS ENGINEERING    Category: PE 

                                                                                                                        L   T   P   C 

Pre-Requisites:                  3   0    0   3 

1. 16PPC305 ï Foundry and Welding Technology 

2. 16PPC306 ï Engineering Metallurgy 

3. 16PPC405 ï Metal Forming Processes 

4. 16PPC406 ï Machine Tools and Processes 

5. 16PPC504 ï Metrology and Computer Aided Inspection 

 

Course Objectives:  

¶ To train the students to design the product and to develop the feasible processing technique for  

specific need. 

 

UNIT - I  PRODUCT ENGINEERING   (09) 

Nature and scope of product engineering; creative and organizing for product innovation criteria for product 

success in life cycle of a product; maintainability engineering. 

UNIT - II  MODELING AND SIMULATION  (09) 

Modeling and simulation; the role of models in product design mathematical modeling similitude relations; 

Weighted property index. 

UNIT - III  MATERIAL SELECTION  (09) 

Material selection; Problems of material selection; Performance characteristics of materials; the materials 

selection process; economics of materials; Cost versus performance relations; Weighted property index. 

UNIT - IV  DESIGN CONSIDERATIONS (09) 

Functional and production design; form design; influence of basis design - mechanical loading and material on 

form design - form design of gray castings, malleable iron castings, aluminum castings, pressure die castings, 

plastic mounding, welded fabrications, forging and manufacture by machining methods. 

UNIT - V AESTHETIC AND ERGONOMIC CONSIDERATIONS  (09) 

Influence of space, size, weight, etc. on form design; aesthetic and ergonomic considerations; geometric 

dimensioning and tolerance of product; functional production and inspection datum; tolerance analysis. 

Contact Periods: 

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 
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Text Books: 

Author Name Title of Book Publisher, Year of Publication 

George E.DieterandLinda 

C. Schmidt 

Engineering design McGraw HillEducation, 5thedition, 

2012 

Robert Matousek Engineering Design Blacke and Sons Ltd, 1972 

 

Reference Books: 

1. Jones J., ñDesign Methodsò, Wiley, 2ndedition,1992.  

2. Buhl H.R, ñCreative Engineering designò, Iowa state university press, 1960.  

3. Benjamin W.Niebel and Alan B.Draper, ñProduct Design and process Engineeringò, McGraw HillInc., 

US, 1st edition, 1974.  

4. Harry peck, ñDesigning for Manufacturingò, Sir Issac Pitman and Sons Ltd, 1973. 

5. Gladman C.A., ñManual for Geometric Analysis of Engineering Designsò, Australian Trade publications 

Ltd, 1966. 

6. Oliver R. Wade, ñTolerance Control in Design and Manufacturingò, Industrial Press, New York 

publications, 1967. 

 

Course Outcomes: 

On completion of this course, students will be able to 

CO 1: Describe the product innovation 

CO 2: Describe the analytical evaluation of the products 

CO 3: Select the appropriate material for the product 

CO 4: Develop the appropriate processing technique for the product 

CO 5: Incorporate the aesthetic and ergonomic values  

 

Course Articulation Matrix  
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16PPE011 M M M M  M M  M L  M M   

L- Low, M ï Moderate (Medium), H - High 

http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Linda+C.+Schmidt&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Linda+C.+Schmidt&search-alias=stripbooks
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16PPE012             DESIGN FOR MANUFACTURE AND  ASSEMBLY                Category: PE 

Pre-Requisites:         L   T   P   C 

1. 16PPE018 Production Management                   3   0   0   3   

 

Course Objectives:  

¶ To acquire knowledge of the general design principles of Manufacturing. 

¶ To familiarize various assembly methods and processes and design for assembly guidelines. 

 

UNIT - I  DESIGN PRINCIPLE  (09) 

Economics of process selection ï general design principles of manufacturability ï proper material selections ï 

strength and mechanical factors ï Geometric tolerances ï Design for serviceability ï Tolerance Charting 

Techniques. General aspects of the designers work - design factors ï systematic working plan ï basic design. 

UNIT - II  FORM DESIGN (09) 

Factors affecting casting design - Grey iron castings, steel castings, malleable iron castings ï Non ferrous alloys: 

Aluminium castings ï Pressure die castings ï factors affecting weldment design ï Gas and Arc welding. 

UNIT - III  FORMED METAL COMPONENTS AND NON -METALLIC 

PARTS DESIGN 

(09) 

Metal extrusion ï cold headed pats ï fine blanking ï Tube and section bends ï powder metal parts ï thermo 

setting plastic parts ï reinforced - plastic/composite parts. 

UNIT - IV  MACHINED COMPONENTS DESIGN  (09) 

Design for machinability ï design for economy ï design for clampability ï design for accessibility. Turned parts 

ï drilled parts ï milled parts, planned, shaped and slotted parts ï Ground parts ï parts produced by EDM. 

UNIT - V TECHNOLOGY REQUIREMENT AND ASSEMBLY  (09) 

Product design requirements for group technology concepts and CNC machining ï part family concept ï 

mechanical assemblies ï general recommendations - design rules for rivets, screw fasteners, gaskets and seals. 

Press and snap fits. 

 

Contact Periods: 

Lecture: 45 Periods Tutorial: 0 Periods Practical: 0 Periods Total: 45 Periods 

 

 

 

 

 

 




