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	Program Educational Objectives (PEOs)

	The B. Sc., Manufacturing Science program describe accomplishments that
graduates are expected to attain within five to seven years after graduation

	PEO1
	To provide the necessary foundation and advanced techniques on computational

and software platforms related to the field of Manufacturing Science

	PEO2
	To be successful in their respective professional careers in the field of 
Manufacturing Science

	PEO3
	To engross in life long process of learning that keep themselves abreast of new

developments in the field of Manufacturing Science


	Program Specific Outcomes (PSOs)

	After the successful completion of B. Sc., Manufacturing Science program, the

students are expected to

	PSO1
	Ability to apply the knowledge gained in the fundamentals of manufacturing science in a systematic manner with ethics and sustainability.

	PSO2
	Ability to understand, devise methodologies to solve problems and come out with best possible solutions in manufacturing science as an individual and as a team.

	PSO3
	Ability to apply fundamental aspects of manufacturing science to innovate and to create new products and processes with sustainable manufacturing.


	Program Outcomes (POs)

	On successful completion of the B. Sc., Manufacturing Science program

	PO1
	Apply the knowledge of mathematics, science, manufacturing fundamentals specialization in to the solution of complex Industrial Manufacturing problems.

	PO2
	Identify, analyze and solve the Industrial Manufacturing Science problems from literatures using the imported concepts.

	PO3
	Ability   to   apply   various   modern   Manufacturing tools   and Industrial automation techniques to improve the efficiency of the system.

	PO4
	Design and develop the systems with environment consciousness and sustainable manufacturing.

	PO5
	Recognize the need for, and have the preparation and ability to engage in independent and life-long learning in the broadest context of technological change

	PO6
	Demonstrate knowledge and understanding of the Industrial Manufacturing principles and apply these to one’s own work, as a member and leader in a team, to manage projects and in multidisciplinary environments

	PO7
	Design a component or system and provide solutions by understanding its current status to improve its performance and satisfying its constraints.

	PO8
	Communicate effectively on complex Industrial Manufacturing activities with the Industrial Manufacturing community and with society at large, such as, being able to comprehend and write effective reports and design documentation, make effective presentations, and give and receive clear instructions

	PO9
	Select and apply relevant techniques, Engineering and IT tools for Manufacturing activities like modelling and control of systems/processes and also being conscious of the limitations.

	PO10
	Comprehend professional and ethical responsibility in the field of Industrial Manufacturing Science


BHARATHIAR UNIVERSITY: COIMBATORE -641046

B. Sc., MANUFACTURING SCIENCE CURRICULUM

(For the students admitted during the academic year 2023 – 24 onwards)

	Course Code
	Title of the Course
	Credits
	Hours
	Maximum Marks

	
	
	
	Theory
	Practical
	CIA
	ESE
	Total

	FIRST SEMESTER

	 11T/ 11H/

11F/ 11M/

11K/ 11G
	Part I: Language –I ( Tamil/ Hindi/ French,/ Malayalam/ Kannada/ Telugu)
	4
	5
	--
	25
	75
	100

	 12E
	Part II: English-I 
	4
	5
	--
	25
	75
	100

	 13A
	Core 1: Physical Science for Manufacturing 
	4
	5
	--
	25
	75
	100

	 13P
	Core 2: Workshop Practice Lab
	4
	--
	3
	40
	60
	100

	 14A
	Allied 1: Mathematics -I
	4
	5
	--
	25
	75
	100

	 16A
	Skill  Based Subject 1: Plant Internship – 1(5S)
	2
	
	3
	25
	25
	50

	1VA
	Value Added 1: Environmental Studies
	2
	5
	--
	--
	50
	50

	Total
	24
	25
	6
	165
	435
	600

	SECOND SEMESTER

	 21T/ 21H/

21F/ 21M/

21K/ 21G
	Part I: Language –II ( Tamil/ Hindi/ French,/ Malayalam/ Kannada/ Telugu)
	4
	5
	--
	25
	75
	100

	 22E
	Part II: English-II
	4
	5
	--
	25
	75
	100

	 23A
	Core 3: Materials Science
	4
	5
	--
	25
	75
	100

	 23P
	Core 4: Manufacturing Practice Lab- I
	4
	--
	3
	40
	60
	100

	 24A
	Allied 2: Mathematics - II
	4
	5
	--
	25
	75
	100

	 26A
	Skill  Based Subject 2: Plant Internship – 2 (Kaizen)
	2
	
	3
	25
	25
	50

	2VA
	Value Added 2: Human Rights
	2
	5
	--
	--
	50
	50

	Total
	24
	25
	6
	165
	435
	600

	THIRD SEMESTER

	 31T/ 31H/

31F/ 31M/

31K/ 31G
	Part I: Language –III ( Tamil/ Hindi/ French,/ Malayalam/ Kannada/ Telugu)
	4
	5
	--
	25
	75
	100

	 32E
	Part II : English-III
	4
	5
	--
	25
	75
	100

	 33A
	Core 5: principles of  Manufacturing Science
	4
	5
	--
	25
	75
	100

	 33P
	Core 6:  Manufacturing Practice Lab- II (Manufacturing Control and Instrumentation)
	4
	--
	3
	40
	60
	100

	 34A
	Allied 3: Problem-Solving - Tools & Techniques
	4
	5
	--
	25
	75
	100

	 36A
	Skill  Based Subject 3: Plant Internship –3  (7 QC Tools)
	2
	
	3
	25
	25
	50

	3VA
	Value Added 3: Yoga for Human Excellence
	2
	5
	--
	--
	50
	50

	Total
	24
	25
	6
	165
	435
	600


	FOURTH SEMESTER

	 41T/ 41H/

41F/ 41M/

41K/ 41G
	Part I: Language –IV ( Tamil/ Hindi/ French,/ Malayalam/ Kannada/ Telugu)
	4
	5
	--
	25
	75
	100

	 42E
	Part II : English-IV
	4
	5
	--
	25
	75
	100

	 43A
	Core 7: CNC- Based Manufacturing Science
	4
	5
	--
	25
	75
	100

	 43P
	Core 8: Manufacturing Practice Lab- III (Safety, Injection and Anodizing )
	4
	--
	3
	40
	60
	100

	 44A
	Allied 4: Statistical Quality Control
	4
	5
	--
	25
	75
	100

	 46A
	Skill  Based Subject 1: Plant Internship 4 – (Control Charts)
	2
	
	3
	25
	25
	50

	4VA
	Value Added 4: General Awareness
	2
	5
	--
	--
	50
	50

	Total
	24
	25
	6
	165
	435
	600

	FIFTH SEMESTER

	 53A
	Core 9: Advanced Manufacturing Science-Assembly and Automation
	6
	5
	--
	25
	75
	100

	53B
	Core 10: Lean Manufacturing
	6
	5
	--
	25
	75
	100

	 53P
	Core 11: Manufacturing Practice Lab- IV (Quality and Reliability Testing)
	6
	--
	3
	40
	60
	100

	5EA/

5EB
	Elective I: CNC Machine Tools / Precision Metrology & Reliability Testing 
	4
	5
	--
	25
	75
	100

	Total
	22
	15
	3
	115
	285
	400

	 SIXTH SEMESTER

	 63A
	Core 12: Supply Chain Management
	6
	5
	--
	25
	75
	100

	 63B
	Core 13: Robotics and Automation 
	6
	5
	--
	25
	75
	100

	6EA/
6EB
	Elective II : Anodizing & Cosmetic Inspection / SMD Assembly, Inspection & Testing  
	4
	5
	--
	25
	75
	100

	 67V
	Project, Viva-Voce Examination
	6
	--
	3
	25
	75
	100

	Total
	22
	15
	3
	100
	300
	400

	Grand Total
	140
	130
	30
	875
	2325
	3200
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	Course Code
	 13A
	PHYSICAL SCIENCE FOR MANUFACTURING
	L
	T
	P
	C

	Core/Elective/Allied
	Core
	4
	0
	0
	4

	Pre-requisite:
	Elementary level of Physics and Chemistry
	Syllabus Version
	2024-25

	Course Objectives:

	1. Enhance the fundamental knowledge in Physics and its Applications relevant to various streams of   

	 Science and Engineering.

	2. Realize the importance of electrochemical cells.

	3. Learn the working principles and mechanism of nuclear reactors, solar cells, windmills, batteries super capacitors

	 

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	The student will gain knowledge on the basis of properties of Matter and its applications.
	K2

	2
	The students will have adequate knowledge on the concepts of thermal properties of materials and their applications in expansion joints and heat exchangers.
	K2

	3
	The student will acquire knowledge on the basic concepts of quantum physics and its applications.
	K2

	4
	Understand the basic concepts of electrochemistry.
	K2

	5
	Apply the fundamentals of electrochemistry in energy conversion and storage device fabrication.
	K3

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	Unit:1
	Properties of Matter and Their Measurements
	12 hours

	Matter & Its Composition, Physical and Chemical Properties of Matter, Need for measurement, Units of measurement - SI units, fundamental and derived units - Dimensions of physical quantities, Dimensional analysis and its applications. 


	 

	Unit:2
	Mechanical Properties of Solids & Fluids
	12 hours

	Elasticity and Plasticity- Stress-strain relationship- Hooke's law- Young’s modulus- bulk modulus- rigidity modulus- Poisson's ratio- elastic energy- Pascal's law and its applications- Effect of gravity on fluid pressure- Viscosity- Stokes' law- Bernoulli's theorem and its simple applications. 



	

	Unit:3
	Thermal Properties of Matter 
	12 hours

	Heat- Temperature-Thermal expansion- Heat transfer- Thermal conductivity- Qualitative ideas of Blackbody radiation- Laws of heating- Specific heat capacity - Dielectric properties of solids- Dipole moment- Dielectric constant.



	 

	Unit:4
	Waves and acoustics
	10 hours

	Waves- Wave equation- Progressive and stationary waves- Oscillations- Equation of motion of Simple harmonic oscillations- Damped Harmonic oscillations- Forced Oscillation- Resonance- Acoustics- Classification of sound- Characteristics of Musical Sounds-Weber-Fechner Law-Reverberation- Absorption coefficient and measurement.



	 

	Unit:5
	Energy Sources and Storage Devices
	12 hours

	Nuclear fission and fusion - Nuclear chain reactions - Nuclear energy - Light water nuclear power plant - Breeder reactor - Solar energy conversion – Solar cells – Wind energy - Batteries, fuel cells and super capacitors.



	

	 

	Unit:6
	Contemporary issues
	2 hours

	H2-O2 fuel cell- Mossotti relation

	 

	 
	Total Lecture hours
	60 hours

	Text Book(s)

	1
	A. Marikani, Engineering Physics, PHI Learning Private Limited, New Delhi, (2nd Ed) 2019.

	2
	R. Murugeshan, Kiruthiga Sivaprasath, Modern physics, S. Chand & Company Ltd, New Delhi, (14thEdt), 2009.

	3
	A Ravikrishnan, “Engineering Chemistry”, Sri Krishna Hitech Publishers, 2021 

	4 
	P.C.Jain and Monika Jain, “Engineering Chemistry” Dhanpat Rai , Publishing Company (P) LTD, New Delhi, 2015.

	

	Reference Books

	1
	David.J. Griffths, Introduction to Quantum Mechanics

	2
	Bahl, A., B.S. Bahl, and G.D. Tuli, “Essentials of Physical Chemistry”, First Revised   Edition, S. Chand & Company Ltd., New Delhi, 2014

	3
	Battacharya, D.K &Poonam, T. Engineering Physics, oxford university Press, 2015.

	4
	Puri, B.R., L.R. Sharma, and M.S. Pathania, 2014 “Principles of Physical Chemistry”, Forty Sixth Edition, Vishal Publishing Co., Jalandhar. 

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/112/107/112107146/

	2
	https://www.youtube.com/watch?v=QqYAkuVsqQQ

	3
	https://nptel.ac.in/courses/115/101/115101107/

	4
	https://nptel.ac.in/courses/112/106/112106170/

	5
	https://nptel.ac.in/courses/113/105/113105102/

	 

	Course Designed By: P Shankar, S N Karthik, Dr.J. Vijayakumar, Dr.A.Vimala and P Vellingiri

	Mapping with Programme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	M
	S
	M
	S
	L
	M
	L
	S
	L
	S

	CO2
	L
	L
	M
	S
	M
	L
	S
	M
	L
	S

	CO3
	M
	S
	M
	M
	L
	M
	M
	L
	L
	M

	CO4
	M
	M
	S
	S
	M
	S
	L
	L
	M
	L

	CO5
	S
	M
	S
	S
	S
	M
	L
	L
	M
	S

	*S-Strong; M-Medium; L-Low

	

	Course Code
	 13P
	WORKSHOP PRACTICE LAB
	L
	T
	P
	C

	Core/Elective/Allied
	Core 
	0
	0
	3
	3

	Pre-requisite:
	 Basics of workshop practice
	Syllabus 

Version
	2024-25

	Course Objectives:

	1. To study and understand the workshop practices followed in a manufacturing setup.

	2. To study and understand the types of machines, lubrication, materials, and tools used in a workshop.

	3. To validate the practical result with theory.

	

	 

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Understand the workshop practices
	K3

	2
	Take away the practical knowledge of operation of machines 
	K4

	3
	Familiarize the students on material handling and accounting systems
	K3

	4
	Understand the concept of line balancing and material flow
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	List of Experiments

	1
	Study on safety practices adopted in operation of machines

	2
	Study on daily work practices

	3
	Study on clean practices

	4
	Study on visual management practices

	5
	Study on types of machines in the workshop

	6
	Study on general tools

	7
	Study on common consumables

	8
	Study on jigs

	9
	Study on fixture

	10
	Study on work holding devices

	11
	Study on material storage practice

	12
	Study and understand the material accounting system 

	13
	Study and understand the material handling systems

	14
	Study and understand the material identification and traceability 

	 

	 
	Total Lecture hours
	60 hours

	Course Designed By: Dr.J. Vijayakumar, Dr.A.Vimala and P Vellingiri


	Mapping with Programme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	M
	M
	M
	L
	S
	L
	M
	L
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	M
	S
	S
	M
	L
	S
	S
	S
	M
	L

	CO3
	M
	S
	M
	M
	L
	M
	M
	L
	L
	M

	CO4
	M
	M
	S
	S
	M
	S
	L
	L
	M
	L

	*S-Strong; M-Medium; L-Low


	Course Code
	 14A
	MATHEMATICS - I
	L
	T
	P
	C

	Core/Elective/Allied
	Allied
	4
	0
	0
	4

	Pre-requisite:
	Elementary-level of mathematics
	Syllabus Version
	2024-25

	Course Objectives:

	1. Understand the matrices and determinants and their applications

	2. Provide knowledge of complex numbers

	3. Understand about the Trigonometry

	4. Provide knowledge of differential calculus

	 

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Apply matrices and determinants and their concepts
	K3

	2
	Acquire knowledge on complex numbers
	K2

	3
	Analyze about Trigonometry
	K4

	4
	Depth knowledge on differential calculus
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	Unit:1
	Matrices and Determinants
	12 hours

	Introduction - Determinants of matrices of different order - Definition: Singular and Nonsingular- Transpose - Adjoint of a matrix – Inverse of a matrix – Theorems (without proof) – Rank of a matrix - Solving system of linear equations – Cramer’s rule – Simple problems.

	

	Unit:2
	Complex Numbers
	12 hours

	Complex numbers – Properties – Modulus of a complex number - Argand diagram – De Moivre’s theorem (Statement only) – Related simple problems – Finding nth roots of unity, where n ≤ 7.

	

	Unit:3
	Trigonometry
	10 hours

	Trigonometric identities (without proof)- Multiple angle identities – Product to sum and sum to product identities - Simple problems.

	

	Unit:4
	Differential Calculus
	12 hours

	Introduction – Differentiation rules (without proof) – Derivatives of basic elementary functions – Examples on chain rule – Implicit differentiation – Simple problems.

	 

	Unit:5
	Statistics
	12 hours

	Statistical data-ungrouped data-grouped data-discrete data-continuous data- Arithmetic mean- Variance-Standard deviation - Simple problems for mean, median, mode, variance and standard deviation.

	 

	Unit:6
	Contemporary issues
	2 hours

	Case studies related with differential calculus

	 

	 
	Total Lecture hours
	60 hours

	Text Book(s)

	1
	B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 42nd Edition, New Delhi.

	2
	Higher Secondary–First Year (Volume I & II) Mathematics Text Book, Tamil Nadu text book Society, Government of Tamil Nadu.

	 

	Reference Books

	1
	Sanjay K. Chaturvedi, Elementary Mathematics: Mathematics Made Easy, Educreation Publishing, 2019.

	2
	S. Ponnusamy, Foundations of Complex Analysis, Second Edition, Narosa publishers, India, 2019.

	3
	Erwin Kreyszig, Advanced Engineering Mathematics, 12th Edition, John Wiley & Sons, New York, 2010.

	4
	John Bird, Higher Engineering Mathematics, Sixth Edition, Elsevier Ltd. 2010.

	5
	G.B. Thomas, M.D. Weir, J.R. Hass, Thomas’ Calculus, Pearson Publication, Boston, 2014.

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.youtube.com/watch?v=xyAuNHPsq-g

	2
	https://www.youtube.com/watch?v=gFjlBKW8aZU&list=PLbMVogVj5nJS_i8vfVWJG16mPcoEKMuWT&index=2

	3
	https://www.youtube.com/watch?v=k_MzQjLA9fA

	4
	https://www.youtube.com/watch?v=rAof9Ld5sOg

	 

	Course Designed By: Dr. N. Annapoorani


	Mapping with Programme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
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	M
	L
	L
	S
	S
	M
	S
	M
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	M
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	CO3
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	M
	L
	M
	M
	L
	L
	M
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	M
	M
	S
	S
	M
	S
	L
	L
	M
	L

	*S-Strong; M-Medium; L-Low


	Course code
	1VA
	ENVIRONMENTAL STUDIES
	L
	T
	P
	C

	Value Added
	Value Added 1
	2
	-
	-
	2

	Pre-requisite
	Understanding in Environment
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to: 

1. Evolve into ecologically informed and socially responsible citizens who are empowered to   protect the natural resources while ensuring sustainable lifestyle and developmental mode

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Gaining in-depth knowledge on natural processes that sustain life 
	K1, K2

	2
	Predicting the consequences of human actions on the web of life, global economy, and quality of human life.
	K1, K2

	3
	Develop critical thinking for environmental protection and conservation
	K1, K2

	4
	Acquiring values and attitudes towards understanding environmental-economic-social challenges.
	K1, K2

	5
	Adopting sustainability as a practice in life, society, and industry.
	K1, K2

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyse; K5 - Evaluate; K6 - Create

	

	Unit:1
	Multidisciplinary nature of environmental studies
	3 Hours

	Definition, scope and Importance, Need for public awareness.

	

	Unit:2
	Natural Resources
	5 Hours

	Forest resources, Water resources, Mineral resources, Food resources, Energy resources, Land resources

	

	Unit:3
	Ecosystems
	5 Hours

	Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and decomposers, Energy flow in the ecosystem, Ecological succession, Food chains, food webs and ecological pyramids

Forest ecosystem, Grassland ecosystem, Desert ecosystem, Aquatic ecosystems

	

	Unit:4
	Biodiversity and its conservation
	3 Hours

	Introduction, Biogeographical classification of India, Value of biodiversity, Biodiversity at global, National and local levels, Inida as a mega-diversity nation, Hot-sports of biodiversity, Threats to biodiversity, Endangered and endemic species of India, Conservation of biodiversity.

	

	Unit:5
	Environmental Pollution
	3 Hours

	Air pollution, Water pollution, Soil pollution, Marine pollution, Noise pollution,Thermal pollution, Nuclear hazards, Solid waste Management, Role of an individual in prevention of pollution, Pollution case studies, Diaster management

	Unit:6
	Contemporary Issues
	2 Hours

	Case Study, Expert Lectures, Online Seminars –Webinars

	

	Total Lecture Hours
	20 Hours

	Textbook(s)

	1
	Erach Barucha, Textbook for Environmental Studies, UGC

	2
	Dr. Radha (2019), Environmental Studies, Revised Edition Prasanna Publishers 

	

	Reference Books

	1
	Dharmendra S. Sengar, (2007) ‘Environmental law’, Prentice hall of India 

	2
	 G. Tyler Miller and Scott E. Spoolman, (2014) “Environmental Science”, Cengage Learning India

	3
	 Rajagopalan, R, (2005) ‘Environmental Studies-From Crisis to Cure’, Oxford University Press,

	4
	Benny Joseph, (2006) ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi,

	5
	Gilbert M. Masters, (2004) ‘Introduction to Environmental Engineering and Science’, 2nd edition, Pearson Education,

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	Environmental Studies - By Dr. Tushar Banerjee | Devi Ahilya Viswavidyalaya, Indore - SWAYAM

	

	Course Designed By: Bharathiar University
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	Course Code
	23A
	MATERIALS SCIENCE
	L
	T
	P
	C

	Core/Elective/Allied
	Core
	4
	0
	0
	4

	Pre-requisite:
	Basic Material structure, properties and their composition knowledge 
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to:

	1. Familiarize about engineering materials

	2. Predict and control material properties through an understanding of atomic, molecular, crystalline, and microscopic structures of engineering materials

	 

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Apply the concepts of engineering materials
	K3

	2
	Predict and control material properties through an understanding of atomic, molecular, crystalline, and microscopic structures of engineering materials
	K4

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	Unit:1
	Basics of Engineering Materials
	12 hours

	Introduction-Classification of Materials-Crystal Structure- Concept of Phase, Pure Metal, Alloy and Solid Solutions- Phase Diagram and Phase Transformations- Heat Treatment-Diffusion- Difference between Macro, Micro, and Nano materials.



	 

	Unit:2
	Material Characterization and Techniques
	12 hours

	Introduction to materials characterization techniques- X-Ray Diffraction- Spectroscopic methods (UV-visible-Infrared and Raman spectroscopies) – X-Ray photoelectron spectroscopy (XPS)-Optical microscopy, Electron microscopy (SEM, TEM); Scanning Probe Microscopies: STM, AFM; Thermal analysis- TGA, DTA, DSC; Materials analysis by Non-destructive testing (NDT).



	 

	Unit:3
	Steel and its Alloys
	12 hours

	Introduction-Iron Carbon Phase Diagram-Classification of Steels-Alloy Steels-Advantages and Disadvantages of Alloy Steel- Properties of Steels-Types of Steel-Applications of Steels.



	 

	Unit:4
	Non-Ferrous Metals and Non-Metallic Alloys


	10 hours

	Introduction-Copper and Its Alloys-Aluminum and its Alloys- Polymeric Materials-Types of Polymeric Materials- Elastomers (Rubbers)- Thermoplastic and Thermosetting Plastic Materials-Ceramics- Composite Materials- Bearing Materials-Types of Bearing Materials-Properties of Bearing Materials.



	 

	Unit:5
	Nanomaterials and Technologies
	12 hours

	Classification of nanostructures- Fundamental structure, chemistry, property relationships in nanomaterials-Smart Materials- Thin Films- Paints and Coating.

	 

	Unit:6
	Contemporary issues
	2 hours

	Issues in heat treatment process

	 

	 
	Total Lecture hours
	60 hours

	Text Book(s)

	1
	S.T. Ghan, Mrs.Nehal Muchala, R.S.Nethete,D.M.Dharmadhikari,Dr.N.K.Patil Mechanical  Engineering Materials Nirali Prakashan 2019.

	 

	Reference Books

	1
	Calister, W.D., Materials Science and Engineering an Introduction, John Wiley, 2003.

	2
	Raghavan, V., Physical Metallurgy, Prentice Hall of India, 2002.

	3
	Dr.M.Arumugam, Materials Science, Anuratha Agencies,2000

	 

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/113/106/113106093/

	2
	https://nptel.ac.in/courses/113/106/113106039/

	3
	https://onlinecourses.nptel.ac.in/noc21_mm14/preview

	4
	https://www.vssut.ac.in/lecture_notes/lecture1429901637.pdf

	5
	https://www.halbleiter.org/en/waferfabrication/doping/

	 

	Course Designed By: Dr.J. Vijayakumar, Dr.A.Vimala and P Vellingiri


	Mapping with Programme Outcomes

	COs
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	PO4
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	Course Code
	 23P
	MANUFACTURING PRACTICE LAB- I
	L
	T
	P
	C

	Core/Elective/Allied
	Core 
	0
	0
	3
	3

	Pre-requisite:
	 Basics of workshop practice
	Syllabus 

Version
	2024-25

	Course Objectives:

	1. Understand the layout of a  manufacturing plant and 

2. Understand the clean room practices 

	3. Understanding the work practices

	4. Ffamiliarize the students with the organizational structure and manufacturing practices

	

	 

	Expected Course Outcomes:

	On the successful completion of the course, students will be able to:

	1
	Ability to develop basic experiments and analyze the relation between theory and experimental results
	 K3

	2
	Take away knowledge of inventory control systems
	 K4

	3
	Apply knowledge of safety precautions in the manufacturing process
	K3

	4
	Acquire new knowledge of product manufacturing and operation flow
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	List of Experiments

	1
	Study and understand plant layout

	2
	Study and understand the process layout 

	3
	Study and understand the product focused layout

	4
	Study and understand the safety precautions in a manufacturing plant

	5
	Study and understand the work in process

	6
	Understand the organizational structure

	7
	Study and understand the check sheet for dimension measurement 

	8
	Study and understand the measuring instruments used in a workshop and their usage

	9
	Study the quality systems in the shop floor

	10
	Study the measuring parameters for the product manufactured

	11
	Study and understand the value added and non-value-added activities

	12
	Study and understand the eight wastes of lean management practices

	 
	Total Lecture hours
	60 hours

	

	Course Designed By: P Vellingiri, Dr.J. Vijayakumar, Dr.A.Vimala 
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	Course Code
	24A 
	MATHEMATICS - II
	L
	T
	P
	C

	Core/Elective/Allied
	Allied
	4
	0
	0
	4

	Pre-requisite:
	Basis of algebra
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to:

	1. The main objectives of this course are to:

	2. Understand bout analytical geometry

	 

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Understand about analytical geometry
	K2

	2
	Knowledge on vector algebra
	K2

	3
	Provide introduction to discrete mathematics
	K2

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	Unit:1
	Analytical Geometry
	12 hours

	Introduction – Equation of a circle in standard form – Finding centre and radius of a circle (using formula) – Equation of circle on joining the points (x1, y1) and (x2, y2) as a diameter – Condition for a line to be a tangent to a circle - Point of contact – Simple problems.

	 

	Unit:2
	Vector Algebra
	12 hours

	Product of two vectors – Scalar or Dot product – Properties and other results – Angle between two lines – Projection of line joining the two points – Work done as a scalar product - Simple problems.

	 

	Unit:3
	Integral Calculus 
	12 hours

	Introduction– Basic rules of integration – Integrals of the form ∫ f(ax+b) dx – Properties of integrals – Simple Applications – Integration by parts.

	 

	Unit:4
	Probability
	10 hours

	Random experiment- Outcomes- Sample space- Events- Occurrence of events-‘not’, ‘and’ and ‘or’ events- Exhaustive events- Mutually exclusive events- Classical definition of probability- Probability of an event—Conditional probability- Simple problems.

	 

	Unit:5
	Discrete Mathematics
	12 hours

	Algebra of logic - Compound statement – Truth table – Tautology – Contradiction – Boolean algebra – Duality – Boolean identities – Simple problems.

	 

	Unit:6
	Contemporary Issues
	2 hours

	Case studies related with algebra

	 

	 
	Total Lecture hours
	60 hours

	Text Book(s)

	1
	B. S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 42nd Edition, New Delhi

	2
	Higher Secondary–First Year (Volume –II) Mathematics Text Book, Tamil Nadu text book Society, Government of Tamil Nadu.

	3
	Higher Secondary–Second Year (Volume –I & II) Mathematics Text Book, Tamil Nadu text book Society, Government of Tamil Nadu.

	 

	Reference Books

	1
	Erwin Kreyszig, Advanced Engineering Mathematics, 12th Edition, John Wiley & Sons, New York, 2010.

	2
	John Bird, Higher Engineering Mathematics, Sixth Edition, Elsevier Ltd. 2010.

	3
	J.P. Tremblay and R. Manohar, Discrete Mathematical Structures with Applications to Computer Science, TATA McGraw-Hill Edition, 1997.

	4
	G.B. Thomas, M.D. Weir, J.R. Hass, Thomas’ Calculus, Pearson Publication, Boston, 2014.

	 

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.youtube.com/watch?v=TOGl1Wxi9_w

	2
	https://www.vedantu.com/ncert-solutions/ncert-solutions-class-12-maths-chapter-10

	3
	https://www.youtube.com/watch?v=z0ajJjA3_Ns

	 

	Course Designed By: Dr. N. Annapoorani
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	Course code
	2VA
	HUMAN RIGHTS
	L
	T
	P
	C

	Value Added
	Value Added 2
	2
	-
	-
	2

	Pre-requisite
	Awareness on Ethics and Values
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to: 

1. Create awareness, conviction and commitment to values for improving the quality of life through education, and for advancing social and human wellbeing

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Understand human values and value education
	K1

	2
	Learn their role in national development 
	K1

	3
	Understand global development with ethics and values
	K1

	4
	Learn various therapeutic methods
	K1

	5
	Learn and understand human rights
	K1

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyse; K5 - Evaluate; K6 - Create

	

	Unit:1
	Concept of Human Values, Value Education Towards Personal Development
	3 Hours

	Aim of education and value education; Evolution of value-oriented education; Concept of Human values; types of values; Components of value education. Personal Development: Self-analysis and introspection; sensitization towards gender equality, physically challenged, intellectually challenged. Respect to - age, experience, maturity, family members, neighbours, co-workers. Character Formation Towards Positive Personality: Truthfulness, Constructivity, Sacrifice, Sincerity, Self-Control, Altruism, Tolerance, Scientific Vision.

	

	Unit:2
	Value Education Towards National and Global Development
	4 Hours

	National and International Values: Constitutional or national values - Democracy, socialism, secularism, equality, justice, liberty, freedom, and fraternity. Social Values - Pity and probity, self-control, universal brotherhood. Professional Values - Knowledge thirst, sincerity in profession, regularity, punctuality, and faith. Religious Values - Tolerance, wisdom, character. Aesthetic values - Love and appreciation of literature and fine arts and respect for the same. National Integration and international understanding.

	

	Unit:3
	Impact of Global Development on Ethics and Values
	3 Hours

	Conflict of cross-cultural influences, mass media, cross-border education, materialistic values, professional challenges, and compromise. Modern Challenges of Adolescent Emotions and behaviour; Sex and spirituality: Comparison and competition; positive and negative thoughts.

	

	Unit:4
	Therapeutic Measures
	3 Hours

	Control of the mind through a. Simplified physical exercise b. Meditation – Objectives, types, effect on body, mind and soul c. Yoga – Objectives, Types, Asanas d. Activities: (i)Moralisation of Desires (ii)Neutralisation of Anger (iii)Eradication of Worries (iv)Benefits of Blessings

	Unit:5
	Human Rights
	3 Hours

	Concept of Human Rights – Indian and International Perspectives a. Evolution of Human Rights b. Definitions under Indian and International documents 2. Broad classification of Human Rights and Relevant Constitutional Provisions. a. Right to Life, Liberty and Dignity b. Right to Equality c. Right against Exploitation d. Cultural and Educational Rights e. Economic Rights f. Political Rights g. Social Rights 3.Human Rights of Women and Children a. Social Practice and Constitutional Safeguards (i)Female Foeticide and Infanticide (ii)Physical assault and harassment (iii)Domestic violence (iv)Conditions of Working Women 4.Institutions for Implementation a. Human Rights Commission b. Judiciary 5.Violations and Redressal a. Violation by State b. Violation by Individuals c. Nuclear Weapons and terrorism d. Safeguards.

	

	Unit:6
	Contemporary Issues
	2 Hours

	Case Study, Expert Lectures, Online Seminars - Webinars

	

	Total Lecture Hours
	18 Hours

	Textbook(s)

	1
	Value Education – Human Rights, Bharathiar University

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	Human Rights in India - By Prof. (Dr.) Y.S.R. Murthy | O.P. Jindal Global University - SWAYAM

	

	Course Designed By: Bharathiar University
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	Course Code
	 33A
	PRINCIPLES OF  MANUFACTURING SCIENCE
	L
	T
	P
	C

	Core/Elective/ Allied
	Core
	4
	0
	0
	4

	Pre-requisite:
	An elementary understanding of manufacturing science and basic subject knowledge is essential
	Syllabus 

Version
	2024-25

	Course Objectives:

	1. To know the basic manufacturing processes

	2. To understand the primary and secondary manufacturing processes
3. To provide skills to work on machines

	4. To provide a basic understanding of material removal and forming of metal

	

	Expected Course Outcomes:

	On the successful completion of the course, the student will be able to:

	1
	Understand the primary and secondary manufacturing processes
	K2

	2
	Understand inspection & testing and analyze defects in the process
	K4

	3
	Understand the importance of jigs and fixtures
	K2

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	Unit:1
	Introduction to Manufacturing
	8 hours

	Introduction – Manufacturing process – Manufacturing functions – Materials used for manufacturing – Equipment used for manufacturing – Manufacturing organization structure – Knowledge, Skill, and Capabilities – Competencies: Basic, Intermediate, Advanced, Expert.

	 

	Unit:2
	Primary Manufacturing Processes
	12 hours

	Introduction to Primary manufacturing- Casting Processes, Melting and Pouring, Cleaning, Inspection, Defects in casting, Safety practices– Forging- Types, Defects, New trends – Press Working: Presses, press tools and accessories, Press working operations – Metal Extrusion – Drawing – Rolling.

	 

	Unit:3
	Secondary Manufacturing Processes – Turning, drilling, boring and Grinding operations
	12 hours

	Introduction to secondary manufacturing- Fundamentals of Machining, Chip formation and control, cutting tools, cutting fluid – Turning: Lathes, Lathe operations, Lathe tools & accessories – Drilling: Drilling machines, Drilling operations- Drills, Work holding devices, Tool holding devices, Speed, feed, and machine time – Boring – Grinding.


	Unit:4
	Secondary Manufacturing Processes – Milling and Finishing Operations
	12 hours

	Milling: Introduction to milling, Conventional milling machines, Types of milling operations, Types of milling cutters, cutting speed, feed, and depth of cut, Indexing, and dividing head – Finishing Operations: Honing, Lapping, Superfinishing, Polishing, Buffing.

	 

	Unit:5
	Jigs & fixtures, and Lubrication
	12 hours

	Introduction to jigs and fixtures – Functions and advantages of jigs and fixtures –Comparison of jigs and fixtures, Basic elements – Principles of location – Locating methods and devices - Types of jigs – Clamping devices – Milling fixtures – Lubrication. 

	Unit:6
	Contemporary Issues
	2 hours

	Challenges in manufacturing process, wasted materials environmental consciousness, lack of supply chain and transparency 

	 
	Total Lecture hours
	60 hours

	Textbook(s)

	1
	P Vellingiri and P V Sudevan, “Study notes on Manufacturing Science - I”, 2022

	2
	I Kamaludeen “Manufacturing technology I & II”, N V Publications 2017

	3
	Dr. G. K. Vijayaraghavan and Dr. R. Rajappan, “Manufacturing Technology – I”, Eighth edition, A. R. Publications, 2015

	4
	Dr. G. K. Vijayaraghavan and Dr S. Sundaravalli, “Manufacturing Technology – II” Tenth edition, 2018

	 

	Reference Books

	1
	K Vara Prasada Rao, “Manufacturing Science and Technology” New Age International Publishers, 2017

	2
	Vilas S. Teli “Tool Engineering” Nirali Prakashan, 2021

	3
	Dr. G K Vijayaraghavan, S Sundaravalli, A Muruganandam “Design of Jigs, Fixtures, Press tools and Molds” ARS Publications, 2013

	4
	Hiram E Grant, “Jigs and fixtures” TATA McGraw Hill, New Delhi, 2003

	5
	Lecture notes from TEPL, BU and NPTEL

	 

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/112/107/112107219/

	2
	https://nptel.ac.in/courses/112/105/112105127/

	3
	https://onlinecourses.nptel.ac.in/noc19_me46/preview

	4
	https://nptel.ac.in/courses/112/107/112107144/

	 

	Course Designed By: : P Vellingiri, Dr.J. Vijayakumar, Dr.A.Vimala
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	Course Code
	 33P
	MANUFACTURING PRACTICE LAB- II (Manufacturing Control and Instrumentation Practice) 
	L
	T
	P
	C

	Core/Elective/Allied
	Core 
	0
	0
	3
	3

	Pre-requisite:
	Basics of workshop practice
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to:

	1. To familiarize the students on machine parts and their functions

	2. To understand the basic machining processes 

	3. To provide practical knowledge on handling and usage of measuring instruments

	 

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Ability to implement the practical knowledge in manufacturing industry
	 K3

	2
	Analyze the defects in CNC machining shop
	 K4

	3
	Apply the practical knowledge on critical to quality parameters
	K3

	4
	Apply the programming knowledge of CNC to reduce cycle time  
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	List of Experiments

	1
	Study and understand the machine parts and structure and lubrication

	2
	Study and understand the functions of various mechanisms of a machine

	3
	Study and understand the machine accessories

	4
	Study and understand the fixtures used in machine

	5
	Study and understand primary and secondary manufacturing operation

	6
	Study and understand the critical to quality dimensions of the parts manufactured

	7
	Study and understand the measurement methods used to measure various dimensions of a machined part

	8
	Study and understand the use of micrometer

	9
	Study and understand the use of a vernier caliper

	10
	Study and understand the setting of workpiece in the fixture

	11
	Study and understand the setting of fixtures in the machine

	12
	Study and understand the types of manufacturing operations

	13
	Study and understand the types of tools used in manufacturing

	14
	Study and understand the 3, 4&5 axis in CNC machine

	 
	Total Lecture hours
	60 hours

	Course Designed By: : P Vellingiri, Dr.J. Vijayakumar, Dr.A.Vimala
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	Course Code
	 34A
	PROBLEM-SOLVING  TOOLS AND TECHNIQUES
	L
	T
	P
	C

	Core/Elective/ Allied 
	Allied 
	4
	0
	0
	4

	Pre-requisite:
	Elementary understanding of problem-solving techniques and basic subject knowledge is essential
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to:

	1. Understand the importance of problem-solving techniques

	2. Knowledge on brainstorming and its methods

	3. Understand the usage of data collection check sheet and stratification

	4. Knowledge on Graphs, Charts and Histogram

	 

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Apply the 7QC techniques to solve problems
	K3

	2
	Solve problems with the new logic thinking.
	K5

	3
	Analyze the methods of problem solving and select an appropriate one to solve the problem
	K4

	4
	Evaluate the various problems and can give solutions.
	K5

	5
	Design the new way of problem-solving technique.
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	Unit:1
	Importance of Problem-Solving Tools and Technique
	12 hours

	Introduction- barriers to problem solving- grasping problems-classifications of problems-maintenance type- improvement type- systematic problem solving-need of SQC and SPC-Introduction to 7 QC tools.

	 

	Unit:2
	Brain Storming and Methods
	12 hours

	Introduction -basics of brainstorming-creativity and logic thinking- factors influencing creativity- methods of brainstorming-round Robin/structured method-freewheeling /unstructured method-sleep method- Flow diagram-types of flow diagram.

	 

	Unit:3
	Data collection, check seat and stratification
	10 hours

	Introduction types of data- attribute data-ranking data-language data-planning and purpose of data collection- Checklist, data sheet and check sheet -types of check sheets- errors in data collection-bias interpretation-stratification: introduction basis of stratification -use of stratification.

	 

	Unit:4
	Graphs, Scatter diagram and Histogram
	12 hours

	Graphs: introduction types of graphs: line, pie /circle graphs- special purpose graphs: compound, belt, float, strata, radar, zee graph and pyramid graph Pareto diagram: introduction-principle-analysis- importance-usage. Cause and effect diagram: introduction-types of cause-and-effect diagrams. Scatter diagram: introduction correlation coefficient linear regression- Introduction to histogram.

	 

	Unit:5
	Various case studies related with PST&T
	12 hours

	Model case studies for problem solving using 7QC tools-Productivity- capacity -enhancement- quality improvement- cost reduction- safety improvement- Skill development- Morale-Kaizen- Improvement Case studies using 7QC tools.

	 

	Unit:6
	Contemporary Issues
	2 hours

	Challenges and Difficulties in implementing problem solving Tools and techniques.

	 

	 
	Total Lecture hours
	60 hours

	Text Book(s)

	1
	A Sanjeeva Rao,D K Srivatsava,P V Satyavaratan "Problem Solving Tools and Techniques" Quality Circle Forum of India. 2017.

	 

	Reference Books

	1
	Brain Tracy, "Creativity and Problem Solving"‎ Manjul Publishing House,2018.

	2
	Lecture notes from TEPL, BU and NPTEL

	 

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://online-degree.swayam.gov.in/ntr20_c07_s1_ed07/preview

	2
	https://www.linkedin.com/learning/problem-solving-techniques

	3
	https://nptel.ac.in/noc/courses/noc21/SEM1/noc21-cs01/

	 

	Course Designed By: : P Vellingiri, Dr.J. Vijayakumar, Dr.A.Vimala
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	Course code
	3VA
	YOGA FOR HUMAN EXCELLENCE
	L
	T
	P
	C

	Value Added
	Value Adde 3
	5
	-
	-
	2

	Pre-requisite
	Understanding of oneself
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to: 

1. Inculcate Yoga in students for physiological and psychological development and maintenance

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Enable the student to have good health
	K2

	2
	Practice mental hygiene
	K4

	3
	Possess emotional stability
	K4

	4
	Integrate moral values
	K1

	5
	Attain higher level of consciousness
	K2

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyse; K5 - Evaluate; K6 - Create

	

	Unit:1
	Yoga and Physical Health
	5 hours

	Physical Structure - Three bodies - Five limitations. Simplified physical Exercises - Hand Exercises -Leg Exercises – Breathing Exercises - Eye Exercises – Kapalapathi,Matrarasanas -Massages - Acupuncture – Relaxational. Yogasanas  - Padmasana- Vajrasanas – Chakrasanas (Side) - Viruchasanas - Yoga muthra - Patchimothasanas - Ustrasanas -Vakkarasanasi – Salabasanas

	

	Unit:2
	Art of Nurturing the life force and Mind
	5 hours

	Maintaining the youthfulness - Postponing the ageing process.  Sex and Spirituality - Significance of sexual vital fluid - Married life -Chastity. Ten stages of Mind. Mental frequency - Methods for concentration.

	

	Unit:3
	Sublimation
	5 hours

	Purpose and Philosophy of life, Introspection - Analysis of Thought, Moralization of Desires

Neutralization of Anger

	

	Unit:4
	Human Resources development
	5 hours

	Eradication of worries, Benefits of Blessings, Greatness of Friendship, Individual Peace and World Peace

	

	Unit:5
	Law of Nature
	5 hours

	Unified force - Cause and Effect system, Purity of Thought and Deed and Genetic centre, Love and Compassion, Cultural Education - Fivefold Culture

	Total Lecture Hours
	25 Hours

	

	Textbook(s)

	1
	Manavalakalai Yoga, Vedathiri Publications

	2
	Simplified Physical Exercises – Vethathiri Maharishi, Vethathiri Publication. Yogasanas – Vethathiri Publication

	3
	Yoga for Modern Age – Vethathiri Maharishi, Vethathiri Publications

	4
	The World Order of Holistic Unity – Vethathiri Maharishi, Vethathiri - Publications 

	5
	Sound health through yoga – Dr. K. Chandrasekaran. 

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	Yoga Practices 1 - By Dr Vikas | Swami Vivekananda Yoga AnusandhanaSamsthan - SWAYAM

	

	Course Designed By: Bharathiar University
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	Course Code
	 43A
	CNC-BASED MANUFACTURING SCIENCE
	L
	T
	P
	C

	Core/Elective/Allied
	Core
	4
	0
	0
	4

	Pre-requisite:
	Basics of manufacturing science understanding of various manufacturing processes
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to:

	1. To provide knowledge on subtractive manufacturing processes

2. To provide knowledge on CNC operations, programming

3. Know the basic principle of injection moulding machines

4. Understand the principle of surface modification 

5. Know about electroplating and anodizing of manufacturing process

	 

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Apply their understanding of injection molding techniques for manufacturing process
	K3

	2
	Understand the critical aspects of surface modification and coating
	K3

	3
	Acquire the knowledge of electroplating processes for manufacturing
	K3

	4
	In-depth knowledge for analysing and improving  core manufacturing operations of CNC Machining, Surface finishing, aluminium anodizing operations
	K4

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	Unit:1
	CNC Machining
	12 hours

	Introduction To Computer Numerical Control (CNC)- CNC machines, Advantages and Features of CNC, Machine Control Unit (MCU), Axis of CNC machines, CNC control systems, CNC machine tool structure and elements, Open-loop and closed-loop control systems, Feedback devices, Absolute and Incremental positioning, Checklist for operating CNC machines-Checklist for safety.

	 

	Unit:2
	CNC Programming
	10 hours

	CNC Programming Basics: CNC program structure, Fixed and Floating zero, Coordinate systems- Compensation-Zero position, Structure of an NC part program, Word sequential format, G and M codes with examples-simple programs.

	 

	Unit:3
	Injection Moulding
	10 hours

	Introduction to injection moulding– Injection molding process –Injection molding machines-Mechanism and function –Vertical moulding- Vertical insert moulding- Horizontal moulding machine- Post moulding operations – Moulding defects, causes and remedies.


	 

	Unit:4
	Surface finishing and modification processes
	10 hours

	Introduction to surface finishing operations– Lapping, lapping methods, lapping machines – Abrasives and lap materials –Honing – Materials of honing stones – Honing process and honing machines – Advantages of honing process –Sand blasting- Polishing – Buffing – Super finishing – Electro polishing.



	Unit:5
	Surface Coating & Anodizing
	10 hours

	Surface coating – Chemical vapour deposition, Physical vapour deposition, Electroplating– Anodizing of aluminium –Process sequence for anodizing- Pre-treatment: Solvent degreasing, Chemical cleaning, Acid dipping – Sulphuric acid process of anodizing-dying for colouring– Testing of anodic coatings – Usual defects, causes, counter measures of anodizing-Safety in anodizing.


	 



	Unit:6
	Contemporary Issues
	2 hours

	Safety checklist – Hazards associated with setting and operation of machines 

	 

	 
	Total Lecture hours
	60 hours

	Text Book (s)

	1
	P Vellingiri and P V Sudevan “Study notes on Manufacturing Science II-CNC based core operations”, 2022.

	2
	CNC Technology, Injection moulding and Surface finishing – Notes and study materials by SkillSonics (Published Dec 2021), GKD, NTTF and CIPET

	3
	I Kamaludeen “Manufacturing technology 1&2”, N V Publications 

	4
	K Vara Prasada Rao, “Manufacturing Science and Technology” New Age International Publishers, 2017

	 

	Reference Books

	1
	S Sargunanathan and S P Sitharthan “Computer Aided Design and Manufacturing” N V Publications

	2
	R. G. W. Pye, “Injection Mould Design”, Fourth edition, Affiliated East-West Press Pvt Ltd

	3
	Notes on maintenance of baths and anodizing, CECRI (Central Electrochemical Research Institute)

	4
	Lecture notes from TEPL, BU, NPTEL

	 

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/noc/courses/noc17/SEM2/noc17-me36/

	2
	https://youtu.be/n9ICJaVNdjg

	3
	https://youtu.be/QxZ54WgYhnA

	4
	https://global.hitachi-solutions.com/blog/process-manufacturing-erp-challenges

	 

	Course Designed By: : P Vellingiri, Dr.J. Vijayakumar, Dr.A.Vimala
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	Course Code
	 43P
	MANUFACTURING PRACTICE LAB- III (Safety, Injection and Anodizing  Practice)
	L
	T
	P
	C

	Core/Elective/Allied
	Core Practical 
	0
	0
	3
	3

	Pre-requisite:
	Basics of workshop practice
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to:

	1. To understand manufacturing process of injection moulding, surface finishing and anodizing

2. To understand the quality requirement measurement methods for plastic parts

3. To understand takt time and cycle time for manufacturing

	 

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Ability to develop basic experiments and analyze the relation between theory and experimental results
	K3

	2
	Plan the experimental procedure, record and interpret the results
	K4

	3
	The hands-on exercises to apply physics principles in evaluate physical parameters.
	K3

	4
	Compute the experimental investigation of mechanical and optical physics
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	List of Experiments

	1
	Study and understand the types of  fixtures used at various stages of manufacturing

	2
	Study and understand the various precision and CNC based manufacturing process

	3
	Study and understand the surface finishing operations

	4
	Study and understand the injection moulding process

	5
	Study and understand the type of defects, causes and corrective measures for various precision manufacturing operations

	6
	Study and understand the critical to quality dimensions of the plastic parts manufactured

	7
	Study and understand the measurement methods for precision metal and plastic parts 

	8
	Study and understand the anodizing process

	9
	Study and understand the chemicals and lubricants used in manufacturing

	10
	Study and understand the chemical hazards and safety measures

	11
	Study and understand the cycle time of operations 

	12
	Study and understand the takt time for meeting customer requirements

	13
	Study and understand the line balancing concepts and their working

	 
	Total Lecture hours
	60 hours

	Course Designed By: P Vellingiri, Dr.J. Vijayakumar, Dr.A.Vimala

	Mapping with Programme Outcomes
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	Course Code
	 44A
	STATISTICAL QUALITY CONTROL
	L
	T
	P
	C

	Core/Elective/Allied
	Allied
	4
	0
	0
	4

	Pre-requisite:
	Descriptive Statistics, Probability and sampling
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to:

	1. To provide an introduction Quality Control concepts of statistical Process control and Product control

2. Enhance the student understanding of the complexities of Statistical Quality Control  and control charts
3. To understand the reliability and it’s product improvements design

4. To provide an introduction to Quality Control concepts of statistical Process control and Product control

5. Enhance the student understanding of the complexities of Statistical Quality Control and six sigma process

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Understand the application of statistics in real time environment
	K2

	2
	To develop control charts to improve manufacturing process and to reduce variations
	K3

	3
	To acquire knowledge in manufacturing and its related statistical methods
	K4

	4
	To execute the appropriate sampling plans in industries
	K3

	5
	To improve quality and reduce defects by process entering
	K3

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	Unit:1
	Introduction to Quality Control
	12 hours

	Introduction to Statistical Quality Control– 8 dimensions of Quality-Impacts of Quality–Defects and defectives- Mean-Standard Deviation-Introduction to Six sigma DMAIC process for problem solving

	 

	Unit:2
	Histogram
	12 hours

	Introduction- Chance Cause and Assignable Cause - Construction of Histogram – Applications of Histogram- Interpretation of Histogram charts-benefits of histogram 

	 

	Unit:3
	Control Chart for Variables
	10 hours

	Introduction to control charts for variables – X bar R chart (Average and range chart)- X bar S chart (Average and standard deviation chart)-X MR Chart (Individual moving range chart)-Establishing and interpreting control charts

	 

	Unit:4
	Control Chart for Attributes
	12 hours

	Introduction to control chart for attributes- The percentage defective or fraction defective chart “P”- The number of defective chart “np”- The number of defects chart “C”- The number of defects per unit “U” chart - Establishing and interpreting control charts

	 

	Unit:5
	Acceptance Sampling Plans and Reliability
	12 hours

	Acceptance sampling types – Single and double sampling plans- Operating characteristics (OC) curves, Average outgoing quality (AOQ), Average total inspection (ATI) – Reliability- Product failure rate- Product life cycle.

	Unit:6
	Contemporary Issues
	2 hours

	Real time problems in manufacturing industry- Case studies

	 

	 
	Total Lecture hours
	60 hours

	Text Book(s)

	1
	K.Krishnaiah (2014). Applied Statistical Quality Control and Improvement, PHI Learning Private Limited, Delhi.

	2
	R.C .Gupta (2021). Statistical Quality Control and Quality Management, Khanna publishers.

	 

	Reference Books

	1
	Thomas pyzdek and Paul keller (2017), Six sigma handbook, 3 Edition, McGraw hill publishers.

	2
	Amitava Mitra (2015), Fundamentals of Quality Control and Improvement, 4 Edition, John Wiley publishers.

	3
	Douglas C. Montgomery (2014), Statistical Quality Control – A modern Introduction, 6th edition, John Wiley publishers.

	4
	Lecture notes from TEPL, BU and NPTEL

	 

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://onlinecourses.nptel.ac.in › noc20_mg18 › preview

	2
	https://nptel.ac.in/courses/116/102/116102019/

	3
	https://www.educationalstuffs.in/category/diploma/operations-management

	4
	https://egyankosh.ac.in/bitstream/123456789/20753/1/Unit-1.pdf

	5
	https://www.cs.odu.edu/~zeil/cs795SR/Papers/TextBook/Appendix_B.pdf

	 

	Course Designed By: Dr. V. Kaviyarasu, P Vellingiri, Dr.J. Vijayakumar, Dr.A.Vimala
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	Course code
	4VA
	GENERAL AWARENESS
	L
	T
	P
	C

	Value Added
	Value Added 4
	5
	-
	-
	2

	Pre-requisite
	Knowledge in Current Affairs 
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to: 

1. Imparting knowledge on “General Awareness” prescribed for the examination to be taken by the Undergraduate students

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Learn various aptitude tests 
	K2

	2
	Learn reasoning tests
	K2

	3
	Learn and understand about science and technology, Computers, etc
	K2

	4
	Learn about sports and culture
	K2

	5
	Learn and study current affairs
	K2

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyse; K5 - Evaluate; K6 - Create

	Following are the areas which cover the various test items prescribed in the syllabus:

1. Verbal Aptitude

2. Numerical Aptitude

3. Abstract Reasoning

4. Tamil and Other Literature

5. General Science and Technology and Education

6. Computer

7. Economics and Commerce

8. Social Studies

9. Sports

10. Current Affairs

	

	Total Lecture Hours
	18 Hours

	Textbook(s)

	1
	General Awareness, Bharathiar University 

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.careerpower.in/gk-general-knowledge.html

	

	Course Designed By: Bharathiar University
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	Course Code
	53A 
	ADVANCED MANUFACTURING SCIENCE-ASSEMBLY AND AUTOMATION
	L
	T
	P
	C

	Core/Elective/Allied
	Core
	4
	0
	0
	4

	Pre-requisite:
	Basics of manufacturing science
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to:

	1. To know the basics of joining and assembly 

2. To provide the knowledge of assembly line & layout

3. To understand about PCB assembly and testing

4. To know the basics of automation and robotics

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Apply their understanding of joining concepts for precision assemblies
	K3

	2
	Understand the critical aspects of assembly line balancing and related concepts
	K2

	3
	Analyze the results by inspection and testing of assembled modules
	K4

	4
	Acquire the knowledge of assembly process of manufacturing and automation/ robotics
	K2

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	Unit:1
	Joining, Gluing and Assembly
	12 hours

	Introduction to joining – Soldering – Brazing – Laser welding: Principle, types of lasers, safety precautions – Testing of welded joints: Visual and functional parameters – Gluing: Surface preparation, types of adhesives, curing – mechanical fastening, assembly of parts (tightening and screwing). 

	 

	Unit:2
	Assembly Line concepts
	12 hours

	Cell concepts – Assembly line concepts: Manual, semi-automatic assembly, fully automatic assembly – Assembly Layout, Single piece flow conveyor line, line balancing-Takt time- Cycle Time – Ergonomics – Work order systems – Monitoring work in process – Lot traceability and identification.

	 

	Unit:3
	Cosmetics Inspection and Testing
	12 hours

	Introduction – Testing of materials: Non-destructive NDT- Cosmetic’s visual inspection – Glass waviness – air leak testing – hardness testing – Look and finish- Types of cosmetic defects – Stage inspection – In-process inspection – Final inspection. 

	 

	Unit:4
	Overview of Reliability testing
	12 hours

	Introduction to Non-Destructive and Destructive testing – Comparison between destructive and non-destructive testing – Importance of non-destructive testing – Scope of non-destructive testing – Overview of the NDT methods – Aging and environmental testing – Testing for assembly condition.

	 

	Unit:5
	Robotics and Assembly Automation 
	12 hours

	Historical development of Robotics – Working principles of Industrial Robot – Types of Robots – Parts and functions of a robot – Various applications of robot– Resolution, accuracy, and precision of Robot – Introduction to Assembly automation - Key elements of automation–Bowl feeders- PLC’s -Pick and place unit – Sensors. 

	 

	Unit:6
	Contemporary Issues
	2 hours

	Case studies on Assembly, Inspection, testing and robotics.

	 
	Total Lecture hours
	60 hours

	Text Book(s)

	1
	P Vellingiri and P V Sudevan “Study notes on Advance  Manufacturing Science”, 2023


	2
	Prashanth K. Ambedkar, “Advanced Manufacturing Processes”, Nirali Prakashan, 2020.

	3
	

	4.
	Er. R. K. Rajput, “A textbook of Manufacturing Technology” Second edition, Laxmi publications (P) Ltd, 2016. 

	 

	Reference Books

	1
	Study materials from NTTF, SkillSonics, CIPET 2021

	2
	I Kamaludeen “Manufacturing technology 1& 2”, N V Publications 2021



	3
	Groover, Mikell P. “Fundamentals of Modern Manufacturing: Materials, Processes, and Systems”, Wiley, 2019.

	4
	M. Mahajan, “Industrial Engineering and Production Management”, 2015, Dhanpat Rai and Co. (Pvt) Ltd, 2019  

	5
	A.K. Gupta, Satish Kumar Arora, “Industrial automation and robotics”, Third edition, University Science Press, 2013

	6
	Lecture note from TEPL , BU and NPTEL.

	 

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/noc/courses/noc17/SEM2/noc17-me36/

	2
	https://youtu.be/n9ICJaVNdjg

	3
	https://youtu.be/QxZ54WgYhnA

	4
	https://global.hitachi-solutions.com/blog/process-manufacturing-erp-challenges

	5
	https://saylordotorg.github.io/text_exploring-business-v2.0/s15-01-operations-management-in-manuf.html

	 

	Course Designed By: : P Vellingiri, Dr.J. Vijayakumar, Dr.A.Vimala
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	Course Code
	 53B
	LEAN MANUFACTURING
	L
	T
	P
	C

	Core/Elective/Allied
	Core
	4
	0
	0
	4

	Pre-requisite:
	Basics of lean manufacturing concepts
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to:

	1. To study the various tools for lean manufacturing (LM).  

2. To apply the above tools to implement LM system in an organization.

3. Understanding of the concept and importance of strategy planning for manufacturing industries

4. To apply principles and techniques in the identifiable formulation and implementation of manufacturing strategy for competitive in global context.

	 

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Take away the wide knowledge of lean manufacturing.
	K2

	2
	Understand the various Lead time reduction and set up time reduction principles and apply the knowledge to reduce Lead time and inventory
	K3

	3
	To apply the knowledge on various lead time reduction principles
	K3

	4
	To apply the lean tools to implement in manufacturing
	K3

	5
	Apply the knowledge gained to implement lean manufacturing practices by reducing wasteful activities
	K3

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	Unit:1
	Introduction to  Manufacturing and Lean production system
	9 hours

	Introduction to mass manufacturing-Introduction to lean manufacturing- Muda- 8 wastes–Reduction of wastes-Basic elements of lean manufacturing –Frame work(Model) of lean manufacturing-Lean Production system

	 

	Unit:2
	JIT-Just In Time
	11 hours

	Definition of JIT- Core practices of JIT- Flow manufacturing- Basic elements of JIT- Comparison between JIT and Mass manufacturing-Pull System-Kanban signal system

	 

	Unit:3
	Primary tools of lean manufacturing
	12 hours

	Introduction to 5S-Work place management-5S concepts-Procedure and principles- Seiri (Organization)-Seiton (Neatness)-Seico (Cleanliness)-Seiketsu (Standardization)- Shitsuke (Discipline)-Implementation of 5S-5S audit check list-TPM- Total productive maintenance-Pillars of TPM-Concepts and benefits of TPM-Role of machine operator for autonomous Maintenance- Cellular Manufacturing-Product layout-U layout.


	 

	Unit:4
	Secondary tools of lean manufacturing
	12 hours

	Kanban-Kanban rules-Lead time-Takt time-Cycle time-Production smoothing-set up time reduction-SMED-Single minute exchange of diesets-Poka yoke-Reducing set up time-Shortening lead time.



	 

	Unit:5
	Enablers of lean


	10 hours

	Introduction to enablers of lean- visual management-Introduction-Concepts-Benefits of visual management-Applications-Single piece flow-Flow production- Standardized work-Kaizen for problem solving-Implementation of lean manufacturing- Audit for Lean implementation.


	 

	Unit:6
	Contemporary Issues
	6 hours

	Kaizen case studies on lean

	 

	 
	Total Lecture hours
	60 hours

	Text Book(s)

	1
	P Vellingiri “Study notes on lean manufacturing”

	2
	Pascal Dennis, Lean Production Simplified, CRC , 3rd edition 2017

	3
	Shigeo Shingo ,Fundamental Principles of Lean Manufacturing CRC , 3rd edition 2017

	  

	Reference Books

	1
	Korgaonker, M. G. Just in Time Manufacturing. India, Macmillan Publishers India Limited, 2000.

	2
	Lecture notes from TEPL, BU and NPTEL

	 

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/110/107/110107130/

	2
	https://nptel.ac.in/courses/110/105/110105039/

	3
	https://nptel.ac.in/courses/110/106/110106044/

	4
	https://leanpm.org/lean-project-management-lean-concepts/?gclid=Cj0KCQiAqvaNBhDLARIsAH1Pq521DHIOg51N5O8r0tKc37BcE9A2mNUTTejftT-w73V5IH_jgirH8cQaAq3kEALw_wcB
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	Course Code
	53P 
	MANUFACTURING PRACTICE LAB- IV
(Quality and Reliability Testing Practice)
	L
	T
	P
	C

	Core/Elective/Allied
	Core Practical 
	0
	0
	3
	3

	Pre-requisite:
	Basics of workshop practice
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to:

	1. To understand the quality checks carried out in the manufacturing of products

2. To acquire knowledge on joining, gluing, curing and assembly processes

3. To understand the quality requirements, inspection and testing processes

	 

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Ability to develop basic experiments and analyze the relation between theory and experimental results
	 K3

	2
	Plan the experimental procedure, record, and interpret the results
	 K4

	3
	The hands-on exercises to apply physics principles in evaluate physical parameters.
	 K3

	4
	Compute the experimental investigation of mechanical and optical physics
	K5

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	List of Experiments (Any 12 experiments)

	1
	Study and understand the assembly processes 

	2
	Study and understand the quality checks at various manufacturing shop

	3
	Study and understand the quality checks at the IQC stage of manufacturing

	4
	Study and understand the quality checks at the PQC stage of manufacturing

	5
	Study and understand the quality checks at OQC stage of manufacturing

	6
	Study and understand the reliability testing concepts

	7
	Study and understand the QMS-ISO 9001-2015 version

	8
	Study and understand the quality data and data analysis

	9
	Study and understand the conveyor system and line balancing concepts used in assembly shop

	10
	Study and understand the types of adhesives used in the assembly shop

	11
	Study and understand the concept of cosmetics/ Visual inspection parameters

	12
	Study and understand the visual defects in parts, causes and corrective measures

	13
	Study and understand the limit samples concept, sampling inspection and the measuring instruments used in the manufacturing process

	Total Lecture hours
	60 hours

	 

	Course Designed By: : P Vellingiri, Dr.J. Vijayakumar, Dr.A.Vimala
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	Course Code
	5EA 
	CNC MACHINE TOOLS
	L
	T
	P
	C

	Core/Elective/Allied
	Elective
	4
	0
	0
	4

	Pre-requisite:
	Basics of machining and machine tools
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to:

	1. To introduce the evolution, types, and principles of CNC machine tools 

2. To familiarize the students with constructional features of CNC machine and different types of milling operations

3. Provide knowledge on CNC programming

4. Understand the safety measures for operating CNC machines

	 

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Recognize the evolution, acquire knowledge on types and principle and construction feature of CNC machine tools
	K2

	2
	Apply the knowledge gained for operating the CNC machines
	K3

	3
	Identify drives and axis measuring system used in CNC machine tools
	K3

	4
	Demonstrate competency in manual part program and generation of CNC part programing
	K5

	5
	Elaborate various tooling and work holding devices used in CNC machine tools
	K4

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	Unit:1
	Introduction to CNC Machines
	12 hours

	Introduction to CNC machines - Definition of CNC Machine  - Conventional Vs. Non-conventional machine - Functions of a machine tool - Features of CNC - Advantages of CNC machine tools - The Machine Control Unit (MCU) for CNC – Control system– Three, Four and Five axis - Classification of CNC Machine Tools- CNC Machining centers.

	 

	Unit:2
	Structure of CNC Machines, Drives, Controls and milling operations
	12 hours

	Machine structure – Machine elements- Mechanisms- Parts and functions transmission– control systems-

open loop- closed loop – drives-spindle drives, feed drives, stepper motor - servo motor – specification of

milling machine – FANUC Robo drill milling machine - Types of milling- Plain milling, face milling, side

Milling, straddle milling, angular milling, gang milling, form milling, end milling, slot milling, drilling,

tapping, chamfering, slotting, surface contouring, micro machining.

	 

	Unit:3
	CNC Programming
	12 hours

	Introduction to CNC programming - Coordinate system – Structure of a part program - G and M codes for

milling - applications of codes – Compensations- Tool length, Cutter radius, Tool nose radius -Machine

coordinate system-Zero position- Part programming for milling - Sub programming- Cutting parameters –

Part programming methods-Program execution- Simple programs.

	

	Unit:4
	Tooling and Work Holding Devices
	12 hours

	Introduction to cutting tool materials: Carbides, Ceramics, CBM, PCD – Inserts classification - Hard metal insert tooling – Tool geometry – Milling cutters - Tool holder classification – Shrink fit holder – Zoller pre-setting - Tooling for machining and turning centre: Automatic Tool Changer (ATC), Automatic Pallet Changer (APC) - Work holding devices for rotating and fixed work parts –Loading job on fixture – Handling fixture – Troubleshooting – SPM - Tool pre-setting -  Cutting process parameter selection – Tool life.

	 

	Unit:5
	Safety, setting and maintenance of CNC machine                                                         
	10 hours

	Safety checklist- Daily maintenance check list – Periodical maintenance - Tools required- Problems related to mechanical systems, causes and precautions of electronics system – Identification of problems in mechanical and electronics systems – Setting up of CNC machines – Setup procedure - Do’s and Don’ts - Emergency stop –  5S systems for tool storage.

	 

	Unit:6
	Contemporary Issues
	2 hours

	Challenges in CNC machining and CNC programming

	 

	 
	Total Lecture hours
	60 hours

	Text Book(s)

	1
	Computer Integrated Manufacturing by P.N.Sankar, Geometric Publications, 5 th Edition-2022.

	2
	Prashant K Ambadekar, Advanced Manufacturing Processes, Nirali Prakashan, 2nd edition, 2020


	3

	Computer Numerical Control (CNC) Machines by P.Radhakrishnan, New Central Book Agency

Pvt.Ltd, Edition -2013.

	4
	Yadav, Om Prakash, et al. Basics of CNC Programming. Denmark, River Publishers, 2019.

	5
	Shankar G, Satish T, Balamurugan R, “CNC Programing and operations”, Micro publications, 2020.

	 

	Reference Books

	1
	Training manual from FANUC for operation, programming, and safety

	2
	Radhakrishnan P., "Computer Numerical Control Machines and Computer Aided Manufacturing", New Age International Publishers., United States, 2018, ISBN-13: 978-8122433975.

	3
	Lecture notes from BU,TEPL and NPTEL.

	 

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://academy.titansofcnc.com/series/titanfundamentals

	2
	https://www.youtube.com/watch?v=e1432X2JR9A

	3
	https://www.datron.com/cnc-workholding-for-milling-machines-2/

	4
	https://www.mechanicalbooster.com/2017/01/what-is-cnc-machine.html

	5
	https://nptel.ac.in/courses/112/105/112105211/
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	Course code
	5EB
	PRECISION METROLOGY & RELIABILITY TESTING


	L
	T
	P
	C

	Core/Elective/Allied
	 Core
	4
	0
	0
	4

	Pre-requisite
	
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to:

1. Understand the basic concepts of measurement

2. Provide the basic concepts of measurement

3. Provide knowledge on measurements of screw threads.

4. Know the advances in measurement

5. Know more about reliability testing Both (NDT /DT)

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Select suitable measuring device for precise measurement.
	K3

	2
	Understand the working principles of measuring parameters
	K2

	3
	Analyse the suitable method of measurement
	K4

	4
	Acquire the data from various meters and measuring devices
	K3

	5
	Interpret data for decision making.
	K5

	6
	To apply & analyse testing methods of NDT/DT K4
	K4

	K1 – Remember; K2 – Understand; K3 – Apply; K4 – Analyse; K5 – Evaluate ; k6 - create

	

	Unit:1
	Fundamentals of Metrology and Measurement Systems


	10 Hours

	Introduction to Metrology – Units and Standards of Measurement – Scope of Metrology – Definition – Applications – Important Elements of Measurements – Methods for Measurements – Accuracy – Precision – Repeatability – Reproducibility – Errors in measurement – cause – standards and calibration – handling of measuring instruments – clean room.

	

	Unit:2
	Dimensional Metrology
	12 Hours

	Measurement Parameters – Measuring Instruments – Calipers – Micrometers – Vernier Caliper – Digital Instruments – Gauges – Dial indicators – Comparators – Measuring Methods – Sources of Errors – Calibration.

	

	Unit:3
	Computer Aided inspection and advances in  Metrology
	12 Hours

	Coordinate Measuring Machine – Introduction – Types of CMM – Futures of CMM – Performance of CMM – Applications – Advantages – Computer Controlled CMM’S – OMM – Optical and Laser Measurement Techniques – Laser Metrology – Application of lasers for measurements

	

	Unit:4
	Non –Destructive Testing
	12 Hours

	Introduction to NDT- Advantages of NDT – Importance of NDT– NDT – Non – Destructive Testing – Overview of NDT Methods – Ultrasonic – Radiographic Testing – Selection Criteria for NDT Techniques – NDT in Manufacturing – Thickness Test – Color and Texture – Gloss Test – Safety Aspects – Advantages of NDT – Case Studies for Application of NDT in industries – Radiation safety.



	

	Unit:5
	Destructive Testing
	12 Hours

	Introduction to Destructive Testing –– Adhesion Test – Wear Resistance – Corrosion Resistance – Porosity – Impact Tests – Hardness Test – SEM – Scanning Electron Microscope -  Failure Analysis – Environmental Tests.

	Unit 6                              Contemporary issues                                                                    2 Hours

	

	Total Lecture Hours
	60 Hours

	Textbook(s)

	1
	Notes on reliability testing, Vellingiri.P and Sudevan – 2024

	2
	Kamaluddeen, P.Arockiaraja, Measurements & Metrology, N.V . Publications – 2021.

	3
	Baldev raj, T. Jayakumar, M. Thavasimuthu, Practical Non – destructive Testing, Woodhead,           2002.

	4
	Jain R.K., “Engineering metrology , Kanna publishers 2021.

	

	Reference Books

	1
	Gupta S.C, “ Engineering metrology, “ Dhanpat rai publications, 2005

	2
	Metrology and measurements, NV Ragavendra and L Krishnamurthy, Edition 2013.

	3
	Lecture notes from BU, TEPL and NPTEL

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://archive.nptel.ac.in/courses/112/104/112104250/

	2
	https://nptel.ac.in/courses/112106179

	3
	https://avcce.digimat.in/nptel/courses/video/112106179/L41.html
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	Course code
	63A
	Supply Chain Management
	L
	T
	P
	C

	Core/Elective/Allied
	  Core
	6
	0
	0
	6

	Pre-requisite
	Operations management-Basic Manufacturing science & CNC
	Syllabus Version
	2024-25

	Course Objectives:

	1.provide an overview and conceptual understanding of supply chain Management

	2.Introduce theoretical models and applications in the area of supply chain management.

	3. Equip the students with tools and concepts to manage and improve supply chain for operational excellence

	Expected Course Outcomes:

	

	1
	To understand supply chain need , analyze strategies and drivers of performance of the supply chain
	K4

	2
	To evaluate different distribution networks
	K5

	3
	To analyze, evaluate and optimize inventory levels
	K4

	4
	To analyse the challenges in the supply chain network
	K4

	5
	To analyse stocks and improve availability of products for sale of products
	K4

	K1- Remember; K2- Understand; K3- Apply; K4- Analyse; K5-Evaluate;K6- Create

	

	Unit:1
	Introduction to Supply Chain Management
	10 Hours

	Definition of Supply Chain Management- Objectives of SCM- Importance of SCM- Importance of SCM Decisions- Decision Phases – Process views of SCM-Strategies-scope-measures of Performance-Drivers of SCM performance

	

	Unit:2
	Distribution systems and networks
	12 Hours

	Role of distribution – Influence of drivers of SCM on distribution systems – Various distribution  network options – Impact on sales on distribution – Factors influencing network design decisions – Models – Facility Location – Capacity allocation

	

	Unit:3
	Planning and Managing inventories in supply chain
	12 Hours

	The role of inventories  in supply chain - Managing cycle inventory- Estimating cycle inventory – Role of safety inventory in supply chain – Managing safety inventory – Estimating and Managing safety inventory in Practice

	

	Unit:4
	Forecasting and Technology in Supply Chain
	12 Hours

	Introduction to Demand forecasting – Impact of Supply chain management – Elements of inventory Management – ABC analysis – Sourcing management – Ware house management -Role of IT in supply chain Management -Customer relationship management – Supplier relationship Management -Supply chain IT in Practice – 

	

	Unit:5
	Supply chain for global operations and case studies
	12 Hours

	Trend towards globalisation – Challenges – uncertainty in global supply chain management – best Practices –  Role of SCM for improving availability for sales by replenishment models in Industry 4.0 scenarios – Digitalisation-Various  case studies on supply chain management – Learnings from case studies for Improvement in SCM initiatives

	Unit:6
	Contemporary issues
	2 Hours

	Case studies of large multi national companies and global organisations like Walmart-Amazon- Apple – Dell-Ikea 

	

	Total Lecture Hours
	60 Hours

	Textbook(s)

	1
	Lecture notes from the faculty BU and TEPL

	2
	Janat shah ., Supply Chain Management, Pearson Education, 2nd edition,2016

	3
	Sunil Chopra, Peter Meindl and Dharam Vikaria, “Supply Chain Management’, Pearson India Education services Pvt Ltd, New Delhi 2016

	4
	Agrawal D.K., ‘A text book of Logistics & Supply Chain Management’,2009, Macmillen Pulishers India Ltd, 2009

	

	Reference Books

	1
	Chopra S and Meindl P., Supply Chain management: strategy Planning and operations, 7th edition 2018, Pearson India Education services Pvt Ltd, India.

	2
	David Simchi – Levi,  Ravishankar and Kaminsky., Designing & Managing the supply chain Concepts, Strategies and case studies, 2019, 3rd Edition, Mcgraw-hill , New York.

	3
	Martin Christopher. Logistics and supply chain management, 2016, 5th Edition, Pearson education Limited, UK.

	4
	Lecture notes from NPTEL

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
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	Course Code
	63B
	ROBOTICS AND AUTOMATION
	L
	T
	P
	C

	Core/Elective/Allied
	Core
	4
	0
	0
	4

	Pre-requisite:
	Basic knowledge of mechatronics
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are to:

	1. introduce various types of Robots and the functional elements of Robotics

2. impart knowledge of robot drive systems

3. introduce various types of end effectors

4. impart knowledge of basics of Robot Programming and robotic Applications

5. provide knowledge levels needed for automation using PLC 



	 

	Expected Course Outcomes:

	On the successful completion of the course, students will be able to:

	1
	Take away knowledge on robotics and its drives
	 K2

	2
	Apply the end effectors sensors and actuators knowledge in manufacturing process
	K3

	3
	Evaluate the drives and motors in robotic automation
	K5

	4
	Apply the knowledge of robotics and automation and improve the level of automation at assembly/manufacturing
	K3

	5
	Apply the programming knowledge of CNC in manufacturing process
	K3

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	Unit:1
	Introduction to Robotics
	12 hours

	Historical development of Robotics, Definitions of Industrial Robot, Type and Classification of Robots-Robot configurations- Robot Components, Robot Degrees of Freedom-Robot joints and symbols- Coordinates -Resolution- Accuracy and precision of Robot.

	 

	Unit:2
	Robotic Drive Systems
	12 hours

	Introduction to various drives- D.C. Servo Motors, Stepper Motors, A.C. Servo Motors-Salient Features- Applications and Comparison of all these Drives- Micro actuators- Selection of drive- Power transmission systems for robot- Types of Gear box - Gear Ratio- Variable speed arrangements.

	 

	Unit:3
	End Effectors, Sensors and Actuators
	10 hours

	Grippers- Type of grippers- Advance grippers- Transducers and sensors, Sensors in robotics, Principles and applications - Types of Sensors –Safety Sensor - Light Curtain - Laser Area Scanner - Safety Switches- Activators.

	 

	Unit:4
	Pneumatic Automation
	12 hours

	Pneumatic: control valves – Direction, pressure and flow, sequential control of single /multiple actuator systems, cascade and Karnaugh Veitch map methods, step-counter systems - Electro pneumatic- Basic electrical elements – Relay- Solenoid- Timers- Pneumatic – Electrical converters- Material handling systems – Automatic assembly line- Elements of automatic assembly station- Bowl feeder -Chutes- Pick and place unit -PLC.

	 

	Unit:5
	Automation Control and Inspection
	12 hours

	Introduction to automation control - Sequence control and programmable controllers – Logic control and 

sequencing elements, ladder diagram, PLC, programming the PLC - Practical Examples on PLC ladder programming -Automatic inspection methods.

	 

	Unit:6
	Contemporary Issues
	2 hours

	Artificial Intelligence, IoT and Simulation

	 

	 
	Total Lecture hours
	60 hours

	Text Book(s)

	1
	Dr R R Ghorpade, M T Puranik, Dr M M Bhoomkar, AJ Patil, Robotics, Nirali Publication, 2019

	2
	Manesis, Stamatios, and Nikolakopoulos, George. Introduction to Industrial Automation. United States, CRC Press, 2018.

	 

	Reference Books

	1
	Park, Frank C., and Lynch, Kevin M. Modern Robotics: Mechanics, Planning, and Control. Singapore, Cambridge University Press, 2017.

	2
	S B Niku, Introduction to Robotics, Analysis, Control, Applications, 2nd Edition, Wiley Publication, 2015. 

	3
	Prasad, R., Ghosh, B., Pallail, G.  The Automation Advantage: Embrace the Future of Productivity and Improve Speed, Quality, and Customer Experience Through AI. United Kingdom: McGraw-Hill Education. 2021.

	4
	R K Mittal & I J Nagrath, Robotics and Control, McGraw Hill Publication, 2015.

	5
	Lecture notes on Robotics and Automation from Tata Electronics and NPTEL.

	 

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/112/105/112105249/

	2
	https://nptel.ac.in/courses/107/106/107106090/

	3
	https://nptel.ac.in/courses/112/107/112107289/

	4
	https://nptel.ac.in/courses/108/105/108105088/

	5
	https://nptel.ac.in/courses/108/105/108105063/
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	Course code
	6EA
	ANODIZING & COSMETIC INSPECTION
	L
	T
	P
	C

	Core/Elective/Allied
	Elective
	4
	0
	0
	4

	Pre-requisite
	
	Syllabus Version
	2024-25

	Course Objectives:

	1. To understand the basics of anodization process

2. To introduce cosmetic anodization to students

3. To familiarize with colouring techniques and process

4. To understand testing and quality of anodized parts

	

	Expected Course Outcomes:

	

	1
	Accustomed with anodization process, type of anodization process
	K2

	2
	Knowledge on evaluating the quality of anodized parts
	K4

	3
	Take away an understanding on the cosmetic colouring, colouring techniques
	K3

	4
	Knowledge on testing the quality of anodized parts
	K5

	5
	Interpret the defects via visual inspection
	K4

	K1- Remember; K2- Understand; K3- Apply; K4- Analyse; K5-Evaluate;K6- Create

	

	Unit:1
	Introduction to anodising
	10 Hours

	Introduction to Anodization and Ano 4.0 – Mechanism behind anodization – Types of anodising(eg. Type I-   Chromic, Type II- Sulfuric, Type III – Hardcoat )– Materials suitable for anodising –  Valve metals Aluminium – aluminium alloys – Titanium - Benefits of anodising – Safety aspects for handling chemicals- 5S for safe storage of chemicals

	

	Unit:2
	Anodising techniques and process
	12 Hours

	Surface Preparation and Anodising Techniques – Single step & multi step anodization process- bath sequence - Equipment and facility requirements – Bath maintenance –  Key parameters - Autonomous maintenance of Ano line - Safety and environmental considerations – Degreasing – cascade rinse – alkaline dip – desmut – Chemical polishing – Hot rinse – Activation – Preano ultrasonic – Anodising – Post ano treatment : Cascade + ultrasonic + Activation

	

	Unit:3
	Colouring Techniques and Process
	12 Hours

	Coloring and Aesthetic Enhancements - Techniques for coloring anodized aluminum – Types of dyes (organic-inorganic) -  Effects of dyes and pigments - Achieving consistency in color and finish (with emphasis on L, a, b values) – Sequence for dyeing – Pre dyeing treatment: – Ultrasonic – Activation – Cascade – Dyeing for colouring ‘n’ baths – Post dyeing treatments – sealing ’n’  baths – Post sealing treatments: Cascade – Ultrasonic – Hot rinse -  Trends in cosmetic applications of anodising 

	

	Unit:4
	Testing and quality control
	12 Hours

	Testing and Quality Control in Anodising - Standards and specifications for anodised finishes - Testing methods for durability, color fastness, and corrosion resistance - Troubleshooting common issues in anodising for Bath parameters for ensuring e- Ensuring quality in cosmetic applications 

	

	Unit:5
	Cosmetic Visual Inspection
	12 Hours

	Introduction to cosmetics visual inspection – Lighting condition – Categorisation of defects –critical – major defects – minor defects – Skillset required for inspector – Calibration for identifying good inspector – attribute agreement analysis six sigma tool – Usual defects – DDS: Dent damage scratch – other visual defects – White dot – Corrosion – porosity – discolouration – Pitting – Crack  - Misprint – Roughness – burr – Visual inspection for assembly condition – Common visual defects , causes and possible solution – Case studies for  anodising and problem solving.

	

	Unit: 6                                        Contemporary Issues                                                              2 Hours

	Case studies on anodizing, Process optimization and waste minimization.

	Total Lecture Hours
	60 Hours

	Textbook(s)

	1
	Dr. Anusha Thampi V V and Vellingiri.P, Study notes on anodizing, 2024.

	2
	Vellingiri. P and Sudevan Study Notes on Manufacturing science II – CNC based operations

	3
	Hand book of Electroplating, anodising & Surface finishing technology by EIRI Board, 2008

	4
	Vellingiri. P and Sudevan Study Notes on Cosmetics inspection and surface metrology, 2024

	

	Reference Books

	1
	Agarwal, Shikha, Engineering chemistry: Fundamentals and applications. India, Cambridge University press, 2019.

	2
	Dara, S.S. “ A textbook of engineering chemistry”, S. Chand Limited, 2008.

	3
	Lecture notes from BU, TEPL, and NPTEL.

	4
	Jain and Jain engineering chemistry, Dhanpat Rai Publishing Company, 17th edition, 2019

	5
	Tirupati S paradkar, Engineering chemistry, Nirali publications, 2019

	6
	Judy Mary Runge,The metallurgy of Anodising Alumium, 2019 edition, Springer A

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://onlinecourses.nptel.ac.in/noc21_me16/preview

	2
	https://www.youtube.com/watch?v=m2B8t8vzeUE

	3
	https://www.youtube.com/watch?v=tyKtUoQo9VM
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	Course Code
	6EB
	SMD ASSEMBLY, INSPECTION & TESTING
	L
	T
	P
	C

	Core/Elective/Allied
	Elective
	4
	0
	0
	4

	Pre-requisite:
	 Basic knowledge of assembly, & testing
	Syllabus Version
	2024-25

	Course Objectives:

	The main objectives of this course are:

	1. To know the basics of Surface Mounting and Surface Mount Components

2. To provide the knowledge about Substrates for Surface Mounting

3. To understand about system design considerations and land pattern design

4. To provide skill to design for manufacturability, testing, and repair

5. To provide knowledge on solder paste and its application

	 

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	Apply their understanding in the production and electronic parts assembly line
	K3

	2
	Design land pattern for manufacturing
	K2

	3
	Analyze the results by inspection and testing of PCBs.
	K4

	4
	Acquire the knowledge of mass production
	K2

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	 

	Unit:1
	Introduction to Surface Mounting and Surface Mount Components
	12 hours

	Introduction - Types of Surface Mounting - Benefits of Surface Mounting - Pick-and-place equipment - Solder paste screen printer - Curing/baking oven - Reflow soldering equipment - Solvent cleaning - Wave soldering equipment - Technical Issues in Surface Mounting - Trend in Surface Mounting - Chip-and-wire (chip-on-board) Technology - SMT Infrastructure - Surface Mount Components: Introduction - Characteristics - Passive Surface Mount-Active Components – Package types.

	 

	Unit:2
	Substrates for Surface Mounting
	12 hours

	Introduction - Glass Transition Temperature - X, Y, and Z Coefficients of Thermal Expansion - Selection of Substrate Material - compatibility considerations in substrate selection - Ceramic, Porcelainized steel, Constraining Core Substrates - Copper-invar-copper constraining core substrates - Graphite epoxy constraining core substrates - Compliant Layer Substrate - Glass-Epoxy Substrates - Types of glass epoxy substrate - Plating Processes - Solder Mask - Solder masks Via Hole cracking Problems in Substrates.

	 

	Unit:3
	Surface Mount Land Pattern 
	10 hours

	Introduction- Printed circuit board cost -Component cost - Assembly cost - Thermal Considerations - Package Reliability Considerations - Reliability tests for package cracking - Solder Joint Reliability Considerations - Solder joint reliability tests – Interconnect Considerations - CAD Layout Considerations - Land Pattern Design: Introduction - General Considerations for Land Pattern Design -Land Patterns for Passive Components - Land pattern design for tantalum capacitors - Transistors - Chip Carriers – Packages.

	 

	Unit:4
	Inspection and Testing
	12 hours

	Introduction to Inspection techniques- Equipment and principle- AOI- X-Ray- Defects and Corrective action- Electrical testing of PCB assemblies- In circuit test – Functional testing- Jigs and Fixtures used for testing. 

	 

	Unit:5
	Adhesive, Solder paste and its application, Component Placement and Soldering of Surface Mounted Components
	12 hours

	Introduction - Ideal Adhesive for Surface Mounting – Properties - Classification of Adhesives - Adhesives for Surface Mounting –Types of adhesives- Thermal cure profile and bond strength - Adhesive cure profile and flux entrapment - UV /Thermal cure - Evaluation of Adhesives- Solder Paste and Its Application - Solder Paste Printing Equipment. Component Placement - Manual Placement - Automated Placement - Selection Criteria for Placement Equipment - Vision capability - Double-Sided SMT Assemblies - Solder defects - Thermal shock on components - Solder mask discoloration - Laser Reflow Soldering

	 

	Unit:6
	Contemporary Issues  
	2 hours

	Concerns in Surface Mount Cleaning.

	 

	 
	Total Lecture hours
	60 hours

	Text Book(s)

	1
	Prasad, Ray. Surface Mount Technology: Principles and Practice. Germany, Springer US, 2013.

	 

	Reference Books

	1
	Marcoux, Phil. Fine Pitch Surface Mount Technology: Quality, Design, and Manufacturing Techniques. Germany, Springer US, 2013.

	2

3
	Traister, John. Design Guidelines for Surface Mount Technology. United Kingdom, Elsevier Science, 2012.

Lecture notes from BU, TEPL and NPTEL

	 

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://nptel.ac.in/courses/108/108/108108031/

	2
	https://nptel.ac.in/content/storage2/courses/108108031/module7/Lecture32.pdf

	3
	http://www.infocobuild.com/education/audio-video-courses/electronics/IntroToElectronicsSystemsPackaging-IISc-Bangalore/lecture-12.html
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DISTRIBUTION OF MARKS FOR CONTINUOUS INTERNAL ASSESSMENT (CIA) AND COMPREHENSIVE EXTERNAL EXAMINATION (CEE)

   PRACTICAL COMPONENTS:

           The B. Sc., Manufacturing Science Core Practical Examination having the following Marks:

	INTERNAL MARKS: 40

	
	
	

	Three Internal Exams (Lab)
	:
	30 Marks

	Observation 
	:
	05 Marks

	Record
	:
	05 Marks

	Total
	:
	40 Marks

	
	
	

	EXTERNAL MARKS: 60

	
	
	

	Circuit Diagram/ Programming
	:
	30 Marks

	Execution
	:
	10 Marks

	Record
	:
	10 Marks

	Result and Viva
	:
	10 Marks

	Total
	:
	60 Marks


PROJECT VIVA-VOCE AND INDUSTRIAL VISIT

	INTERNAL MARKS: 25

	
	
	

	Three Internal Project Presentation
	:
	15 Marks

	Project Record 
	:
	05 Marks

	Journal Publications 
	:
	05 Marks

	Total
	:
	25 Marks

	
	
	

	EXTERNAL MARKS: 75

	
	
	

	Evaluation
	:
	50 Marks

	Project Viva-Voce
	:
	25 Marks

	Total
	:
	75 Marks


THEORY COMPONENTS:

The B. Sc., Manufacturing Science Core and Elective theory Examination having the following Marks.

	CORE AND ELECTIVE PAPERS: MAXIMUM MARKS – 100

	

	Internal Marks ( Theory)*
	:
	25 Marks

	External  Marks ( Theory)
	:
	75 Marks

	
	
	

	Total
	:
	100 Marks

	
	
	

	*Internal Marks ( Theory): 25 marks

	
	
	

	Three Internal Exams
	:
	15 Marks

	Assignment
	:
	05 Marks

	Attendance
	:
	05 Marks

	Total
	
	25 Marks

	


CORE AND ELECTIVE THEORY EXAMINATION QUESTION PAPER PATTERN

SECTION A – (10 X 1 = 10 marks)

Answer ALL Questions  

(Each question carries one mark)

(Question number 1 to question number 10 objective questions with four multiple choices)

SECTION B – (5 X 5 = 25 marks)

Answer ALL Questions 

(Each question carries five marks)

(Question number 11 to question number 15 questions with internal choices) (Either (A) or (B) types)

SECTION  C – (5 X 8 = 40 marks)

Answer ALL Questions either (A) or (B)

(Each question carries eight marks)

(Question number 16 to question number 20 questions with internal choices) (Either (A) or (B) types)

-----------------------------------------------  End of syllabus- Last Page ----------------------------------------------
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