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Vision of the Institution
· “To be Recognized as a premier Technical Institute committed to developing exemplary professional .Offering research based innovative solution and inspiring inventions for holistic socio-economic development”.

Mission of the Institution
· To Pursue excellence through student centric dynamic teaching –learning processes, encouraging freedom of inquiry and openness to change.

· To carry out innovative cutting edge research and transfer technology for industrial and societal needs.

· To Imbibe moral and ethical values and develop compassionate, humane professionals.

Vision of the Department
· To Be a centre of excellence in the field of mechanical engineering recognized globally for outstanding education and research ,leading to competent engineers, who are innovative ,entrepreneurial and humanitarian in the advanced field of engineering and research .

Mission of the Department
· Prepare effective and responsible graduate engineers for global requirements by providing quality education.

· Constantly strive to improve pedagogical methods employed in delivering the academic programs.

· Respond effectively to the needs of industry, changing world, lives and livelihood.

· Conduct basic and applied research and to generate intellectual property.

· Provide consultancy to the neighbourhood and cultivate the culture of entrepreneurship.

Program Educational Objectives(PEO)
· To develop requisite proficiency and acquire research competence.

· To acquire proficiency and accumulate knowledge to take up teaching, research and entrepreneurship as a career.

· To profanely make graduates employable in industries engaged in design, development and consultancy.

· To inculcate communication and managing skills in individual and in a team.

· To mould the students with broad education with ethics necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context.
Program Outcomes(PO)

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

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

· Students should be able to demonstrate a degree of mastery over the area as per the specialization of the program. The mastery should be at a level higher than the requirements in the appropriate bachelor program.

· Analyze complex engineering problems critically and build optimal solutions to various real- world problems. Learn and apply the modern tools and technologies in providing the solutions to complex problems.
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Annexure - IV
Break-up of credits for M.Tech (Machine Design) 
Applicable to 2022-23 batch (80 credits)

Scheme of teaching and examination for M.Tech. I to IV semesters (80 credits NEP) commencing from 2022 – 23 academic year 
(2022-23 to be admitted batch).

	Category
	I Semester
	II Semester
	III Semester
	IV Semester
	Total Credits

	BSC
	3
	-
	-
	-
	3

	IPCC
	4
	4
	-
	-
	8

	PCC
	10
	3
	4
	-
	17

	PEC
	3
	6
	-
	-
	9

	OEC
	-
	3   
	-
	-
	3

	MCC
	3
	-
	-
	-
	3

	MPS
	-
	3
	-
	-
	3

	PCCL
	2
	2
	-
	-
	4

	AUD/AEC
	0 

(Online Course)
	0 

(Online Course)
	-
	-
	0

	SP
	-
	-
	3
	-
	3

	INT
	-
	-
	6
	-
	6

	PROJ
	-
	-
	3 (Phase-I)
	18(Phase-II)
	21

	TOTAL
	25
	21
	16
	18
	80
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Academic Year: 2022-23
Ist Semester M.Tech. (Machine Design)

Scheme of teaching and examination for M.Tech. I to IV semesters (80 credits NEP) commencing from 2022 – 23 academic year 

(2022-23 to be admitted batch).
	Sl. No
	Course
	Course Code
	Course Title
	Teaching Hours per Week
	Examination
	Credits

	
	
	
	
	Theory
	Practical/Seminar
	Tutorial/

Skill Development Activities
	Duration in hours
	CIE Marks
	SEE Marks
	Total Marks
	

	
	
	
	
	L
	P
	T/SDA
	
	
	
	
	

	1
	BSC
	NPMD 101C
	   Applied Mathematics 
	03
	00
	00
	03
	50
	50
	100
	3

	2
	IPCC
	NPMD 102C
	  Advanced Theory of Vibrations
	03
	02
	00
	03
	50
	50
	100
	4

	3
	PCC
	NPMD 103C
	  Finite Element Methods
	03
	00
	02
	03
	50
	50
	100
	4

	4
	PCC
	NPMD 104C
	  Theory of Elasticity
	02
	00
	02
	03
	50
	50
	100
	3

	5
	PCC
	NPMD 105C
	  Reverse Engineering
	02
	00
	02
	03
	50
	50
	100
	3

	6
	MCC
	NPMD 101M
	  Research Methodology and IPR
	03
	00
	00
	03
	50
	50
	100
	3

	7
	PEC
	NPMD 10XE
	Professional elective 3 
	     03
	   00
	     00
	03
	50
	50
	100
	3

	8
	PCCL
	NPMD 101L
	  Laboratory session (CAE Lab )
	01
	02
	00
	03
	50
	50
	100
	2

	9
	AUD/AEC
	NPMD 110A


	BOS recommended ONLINE courses
	Classes and evaluation procedures are as per the policy

of the online course providers.
	PP

	TOTAL
	20
	04
	06
	23
	400
	400
	800
	25

	Note: BSC-Basic Science Courses, PCC: Professional core. IPCC-Integrated Professional Core Courses, MCC- Mandatory Credit Course,

AUD/AEC –Audit Course / Ability Enhancement Course(A pass in AUD/AEC is mandatory for the award of the degree), PCCL-Professional Core Course lab, L-Lecture, P-Practical, T/SDA-Tutorial / Skill Development Activities(Hours are for Interaction between faculty and students)
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Academic Year: 2022-23
IInd Semester M.Tech. (Machine Design)
Scheme of teaching and examination for M.Tech. I to IV semesters (80 credits NEP) commencing from 2022 – 23 academic year 

(2022-23 to be admitted batch).
	Sl. No
	Course
	Course Code
	Course Title
	Teaching Hours /Week
	Examination
	Credits

	
	
	
	
	Theory
	Practical/ Seminar
	Tutorial/

Skill Development Activities
	Duration in hours
	CIE Marks
	SEE Marks
	Total Marks
	

	
	
	
	
	L
	P
	T/SDA
	
	
	
	
	

	1
	PCC
	NPMD 201C
	Dynamics & Mechanism Design
	02
	00
	02
	03
	50
	50
	100
	3

	2
	IPCC
	NPMD 202C
	Advanced Machine Design
	03
	02
	00
	03
	50
	50
	100
	4

	3
	PEC
	NPMD 20XE
	Professional elective 1
	02
	00
	02
	03
	50
	50
	100
	3

	4
	PEC
	NPMD 21XE
	Professional elective 2
	02
	00
	02
	03
	50
	50
	100
	3

	5
	OEC
	NPMD 20XN
	Open elective Courses-1
	03
	  00
	00
	03
	50
	50
	100
	3

	6
	MPS
	NPMD 201P
	Mini Project 
	00
	04
	02
	--
	100
	--
	100
	3

	7
	PCCL
	NPMD 201L
	Reverse Engineering and GD&T Lab
	01
	02
	00
	03
	50
	50
	100
	2

	8
	AUD/

AEC
	NPMD 220A
	Suggested ONLINE courses
	Classes and evaluation procedures are as per the

policy of the online course providers.
	PP

	TOTAL
	13
	08
	08
	21
	400
	300
	600
	21

	Note: PCC: Professional core courses, PEC: Professional Elective Courses, IPCC-Integrated Professional Core Courses. MPS-Mini Project With Seminar; AUD/AEC; Audit Courses / Ability Enhancement Courses ( Mandatory), PCCL-Professional Core Course lab,

L-Lecture, P-Practical, T/SDA-Tutorial / Skill Development Activities(Hours are for Interaction between faculty and students)

Note:

Mini Project with Seminar: This may be hands-on practice, survey report, data collection and analysis, coding, mobile app development, field visit and report preparation, modeling of system, simulation, analyzing and authenticating, case studies, etc.

CIE marks shall be awarded by a committee comprising of HoD as Chairman, Guide/co-guide, if any, and a senior faculty of the department. Students can present the seminar based on the completed mini-project. Participation in the seminar by all postgraduate students of the program shall be mandatory.

The CIE marks awarded for Mini-Project work and Seminar, shall be based on the evaluation of Mini Project work and Report, Presentation skill and performance in Question and Answer session in the ratio 50:25:25. Mini-Project with Seminar shall be considered as a head of passing and shall be considered for vertical progression as well as for the award of degree. Those, who do not take-up/complete the Mini Project and Seminar shall be declared as fail in that course and have to complete the same during the subsequent semester. There is no SEE for this course.
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Academic Year: 2023-24
IIIrd Semester M.Tech. (Machine Design)
Scheme of teaching and examination for M.Tech. I to IV semesters (80 credits NEP) commencing from 2022 – 23 academic year 

(2022-23 to be admitted batch).
	Sl. No
	Course
	Course Code
	Course Title
	Teaching Hours /Week
	Examination
	Credits

	
	
	
	
	Theory
	Practical/ Mini–Project/
Internship
	Tutorial/

Skill Development Activities
	Duration in hours
	CIE Marks
	SEE Marks
	Total Marks
	

	
	
	
	
	L
	P
	SDA
	
	
	
	
	

	1
	PCC
	NPMD 301C
	Theory of Plasticity (Fast Track)
	03
	00
	02
	03
	50
	50
	100
	4

	2
	PROJ
	NPMD 301P
	Project work phase -1
	00
	06
	00
	--
	50
	50
	100
	3

	3
	SP
	NPMD 301S
	Societal Project
	00
	06
	00
	--
	50
	50
	100
	3

	4
	INT
	NPMD 301I
	Internship
	(06 weeks Internship Completed during the intervening vacation of II

and III semesters.)
	03
	50
	50
	100
	6

	TOTAL
	03
	12
	02
	06
	200
	200
	400
	16

	Note: PCC: Professional core courses, PEC: Professional Elective Courses, IPCC-Integrated Professional Core Courses. MPS-Mini Project With Seminar; AUD/AEC; Audit Courses / Ability Enhancement Courses ( Mandatory), PCCL-Professional Core Course lab, L-Lecture, P-Practical, T/SDA- Tutorial / Skill Development Activities(Hours are for Interaction between faculty and students)

	Note:

1. Project Work Phase-1: The project work shall be carried out individually. However, in case a disciplinary or interdisciplinary project requires more participants, then a group consisting of not more than three shall be permitted.

Students in consultation with the guide/co-guide (if any) in disciplinary project or guides/co-guides (if any) of all departments in case of multidisciplinary projects, shall pursue a literature survey and complete the preliminary requirements of the selected Project work. Each student shall prepare a relevant introductory project document, and present a seminar.

CIE marks shall be awarded by a committee comprising of HoD as Chairman, all Guide/s and co-guide/s (if any) and a senior faculty of the concerned departments. The CIE marks awarded for project work phase -1, shall be based on the evaluation of Project Report, Project Presentation skill, and performance in the Question and Answer session in the ratio of 50:25:25.

2. Societal Project: Students in consultation with the internal guide as well as with external guide (much preferable) shall involve in applying technology toworkout/proposing viable solutions for societal problems.

CIE marks shall be awarded by a committee comprising of HoD as Chairman, Guide/co-guide if any, and a senior faculty of the department. The CIE marks awarded, shall be based on the evaluation of Project Report, Project Presentation skill, and performance in the Question and Answer session in the ratio of 50:25:25.

Those, who have not pursued /completed the Societal Project, shall be declared as fail in the course and have to complete the same

during subsequent semester/s after satisfying the Societal Project requirements. There is no SEE (University examination) for this course.
3. Internship: Those, who have not pursued /completed the internship, shall be declared as fail in the internship course and have to complete the same during subsequent University examinations after satisfying the internship requirements. Internship SEE (University examination) shall be as per the University norms.

CIE marks shall be awarded by a committee comprising of HoD as Chairman, Guide/co-guide if any, and a senior faculty of the department. The CIE marks awarded for project work phase -1, shall be based on the evaluation of Project Report, Project Presentation skill, and performance in the Question and Answer session in the ratio of 50:25:25.
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Academic Year: 2023-24
IVth  Semester M.Tech. (Machine Design)
Scheme of teaching and examination for M.Tech. I to IV semesters (80 credits NEP) commencing from 2022 – 23 academic year 

(2022-23 to be admitted batch).
	Sl. No
	Course
	Course Code
	Course Title
	Teaching Hours

/Week
	Examination
	Credits

	
	
	
	
	Theory
	Practical/ Field work
	Duration in hours
	CIE Marks
	SEE Marks Viva voce
	Total Marks
	

	
	
	
	
	L
	P
	
	
	
	
	

	1
	Project
	NPMD 401P
	Project work phase -2
	--
	08
	03
	100
	100
	200
	18

	TOTAL
	--
	08
	03
	100
	100
	200
	18

	Note:

1. Project Work Phase-2:

Students in consultation with the guide/co-guide (if any) in disciplinary project or guides/co-guides (if any) of all departments in case of multidisciplinary projects, shall continue to work of Project Work phase -1to complete the Project work. Each student / batch of students shall prepare project document, and present a seminar.

CIE marks shall be awarded by a committee comprising of HoD as Chairman, all Guide/s and co-guide/s (if any) and a senior faculty of the concerned departments. The CIE marks awarded for project work phase -2, shall be based on the evaluation of Project Report, Project Presentation skill, and performance in the Question and Answer session in the ratio of 50:25:25.

SEE shall be at the end of IV semester. Project work evaluation and Viva-Voce examination (SEE), after satisfying the plagiarism

check, shall be as per the University norms.


Elective List
	Professional Elective 1
	Professional Elective 2

	Course Code under
NPMD 20XE
	Course title
	Course Code

Under

NPMD 21XE
	Course title

	NPMD 201E
	 Mechanics of Composite Materials and    Structures
	NPMD 211E
	 Engineering Design 

	NPMD 202E
	 Robotics 
	NPMD 212E
	 Control Engineering 

	NPMD 203E
	 Optimization Techniques 
	NPMD 213E
	 Statistical Quality Control 

	NPMD 204E
	 Entrepreneur and Entrepreneurship
	NPMD 214E
	 Quality and Reliability Engineering 

	NPMD 205E
	 Design for Manufacture
	NPMD 215E
	 Computer Graphics 


	Professional elective 3
	Open elective -1

	Course Code
under

NPMD 10XE
	Course title
	Course Code 

under

NPMD 20XN
	Course title

	         NPMD 101E
	 Fracture Mechanics
	NPMD 201N
	 Quantitative Techniques in Decision Making

	NPMD 102E
	 Theory of Plates and Shells
	NPMD 202N
	 Project Management 

	NPMD 103E
	 Tribology and Bearing Design 
	NPMD 203N
	 Rapid Prototype 

	NPMD 104E
	 Experimental Stress Analysis 
	NPMD 204N
	 Supply Chain Management 

	NPMD 105E
	 Design of Tools
	NPMD 205N
	 Maintenance Engineering And Management


Annexure - IV
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MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 101 C
	I SEM 

APPLIED MATHEMATICS
	03 - Credits (3 : 0 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. To model simple engineering problems and apply and solve differential equations.

2. To determine roots of the equations using different method.

3. To apply and solve linear algebraic equations determine Eigen values pertinent to simple day to day problems.

4. To carry out linear transformation and apply it to solve science and engineering problems.

	Unit – I
	10 Hrs

	Mathematical modeling of engineering problem

A simple mathematical model, Physical application of differential equation of first and second order: resisted motion, velocity of escape from the earth, atmospheric pressure, conduction of heat, rate of growth decay, Newton’s Law of cooling, free oscillations, damped free oscillations, forced oscillations.

	UNIT – II
	10 Hrs

	Roots of Equations

Graphical method, Bisection method, false position method, Newton-Raphson method, multiple roots, simple fixed-point iteration. Roots of polynomial: Muller’s method, Bairstow’s method, 
Graeffe’s root squaring method.

	Unit - III
	10 Hrs

	System of linear algebraic equations and eigen values problems:

Introduction, Gauss elimination method, Gauss-Jordan Elimination Method, triangularisation method, Cholesky method, Cholesky Method, Partition method.

Eigen values and Eigen vectors:

Jacobi method for symmetric matrices, Householder’s method for symmetric matrices. Power method and inverse power method. Rutishauser method for arbitrary matrices, Givens method for symmetric matrices.

	Unit - IV
	10 Hrs

	Linear Transformation:

Introduction to linear transformation, The matrix of linear transformation, Linear models in science and Engineering.

Orthogonality and Least square

Inner product, length and orthogonally, orthogonal sets, The Gram-Schmidt process, Least Square problems, Inner product spaces.


	

	Text-books:

1. S.S.Sastry,  “Numerical Analysis for Engineers”,  Tata Mcgraw Hill Edition.

2. Steven C.Chapra, Raymond P.Canale, “Numerical Methods for Engineers”,fourth Edition, Tata Mcgraw Hill.

3. M K.Jain, S.R.K Iyengar, R K. Jain Numerical methods for scientists  and engineers.

	

	Reference books:

1. Pervez Moin “Application of Numerical methods to Engineering.
2. David. C. Lay, “Linear Algebra and its applications” 3rd edition, Pearson Education.

	

	Scheme of Examination:

Student has to solve PART-A compulsorily and from PART-B any ONE full question from each of the four UNITS.

	Course assessment method:  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 101 C 
	PO-1
	       PO-2
	PO-3
	PO-4

	CO1
	To model simple engineering problems and apply and solve differential equations.
	2
	0
	3
	0

	CO2
	To determine roots of the equations using different method.
	1
	0
	3
	0

	CO3
	To apply and solve linear algebraic equations determine Eigen values pertinent to simple day to day problems.
	2
	0
	3
	0

	CO4
	To carry out linear transformation and apply it to solve science and engineering problems.
	2
	0
	3
	0
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MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 102 C
	I SEM 

ADVANCED THEORY OF VIBRATIONS
	04 - Credits (3 : 0 : 2)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40L + 13S
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Interpret the causes and effects of vibration in mechanical systems.
2. Develop schematic models for physical systems and formulate governing equations of motion.
3. Analyze rotating and reciprocating systems and compute critical speeds.
4. Analyze and design machine supporting structures, vibration isolators and absorbers.

	Unit - I
	10L+4S 

	Review of Mechanical Vibrations :

Basic concepts; free vibration of single degree of freedom systems with and without damping, Forced vibration of single degree of freedom -systems. Force and motion isolation. Two degree of freedom –system.
Transient Vibration of single Degree-of freedom systems:

Impulse excitation, Arbitrary excitation, Laplace transform formulation, Pulse excitation and rise time, Shock response spectrum, Shock isolation, Finite difference numerical computation.

	UNIT - II
	10L+3S 

	Vibration Control :

Introduction, Vibration isolation theory, Vibration isolation theory for harmonic excitation, practical aspects of vibration analysis, shock isolation, Dynamic vibration absorbers, Vibration dampers.
Vibration Measurement and applications :

Introduction, Transducers, Vibration pickups, Frequency measuring instruments, Vibration exciters, Signal analysis.

	Unit - III
	10L+3S 

	Modal analysis & Condition Monitoring :

Dynamic Testing of machines and Structures, Experimental Modal analysis, Machine Condition monitoring and diagnosis.
Non Linear Vibrations:

Introduction, Sources of nonlinearity, Qualitative analysis of nonlinear systems. Phase plane, Conservative systems, Stability of equilibrium, Method of isoclines, Perturbation method, Method of iteration, Self-excited oscillations.

	Unit - IV
	10L+3S 

	Random Vibrations :

Random phenomena, Time averaging and expected value, Frequency response function, Probability distribution, Correlation, Power spectrum and power spectral density, Fourier transforms, FTs and response.
Continuous Systems :

Vibrating string, Longitudinal vibration of rods, Torsional vibration of rods, Suspension bridge as continuous system, Euler equation for beams, Vibration of membranes.

	

	Text-books:

1. Theory of Vibration with Application, -William T. Thomson, Marie Dillon Dahleh, ChandramouliPadmanabhan, , 5th edition Pearson Education. 

2. Fundamentals of Mechanical Vibration. -S. Graham Kelly. 2nd edition McGraw Hill. 
3. Mechanical Vibrations, -S. S. Rao., 4th edition Pearson Education.

	

	Reference books:

1. Mechanical Vibrations -S. Graham Kelly, Schaum’s Outlines, Tata McGraw Hill, 2007.


	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the four UNITS. 

	Course assessment method:  Continuous and Semester end assessment.

	Assignments:

3. This course will require assignments that will include the preparation of proto type model.

4. Preparation of reports and additional assignments as determined by the instructor.




	CO’s
	Sub Code: NPMD 102 C
	PO 1
	PO 2
	PO 3
	PO 4

	CO1
	Interpret the causes and effects of vibration in mechanical systems.
	2
	0
	3
	3

	CO2
	Develop schematic models for physical systems and formulate governing equations of motion.
	2
	0
	3
	3

	CO3
	Analyze rotating and reciprocating systems and compute critical speeds.
	2
	0
	3
	3

	CO4
	Analyze and design machine supporting structures, vibration isolators and absorbers.
	2
	0
	3
	3
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MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 103 C
	I SEM 

FINITE ELEMENT METHODS
	04 - Credits (3: 2: 0 )

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40L+13T
	
	SEE Marks : 100


	Course Outcomes:

	1. Apply the concepts behind formulation methods in FEM for analyzing one-dimensional engineering problems.
2. Analyze two-dimensional elements and axisymmetric problems using finite element method.
3. Analyze three-dimensional elements and evaluate Eigen values and Eigen vectors for dynamic considerations using finite element method.
4. Formulate and analyze nonlinear finite element problems and Comprehend estimation of errors by different methods.

	Unit - I
	12L+4T Hrs 

	Introduction to Finite Element Method:

Engineering Analysis, History, Advantages, Classification, Basic steps, Convergence criteria, Role of finite element analysis in computer-aided design., Mathematical Preliminaries, Differential equations formulations, Variational formulations, weighted residual methods.

One-Dimensional Elements-Analysis of Bars and Trusses, Beams:

Basic Equations and Potential Energy Functional, 1-0 Bar Element, Admissible displacement function, Strain matrix, Stress recovery, Element equations, Stiffness matrix, Consistent nodal force vector: Body force, Initial strain, Assembly Procedure, Boundary and Constraint Conditions, Single point constraint, Multi-point constraint, 2-D Bar Element, Shape functions for Higher Order Elements, 1–D Beam Element.

	UNIT - II
	10L+3T Hrs 

	Two dimensional elements:

Shape functions and stiffness matrix of 2D elements four-Node quadrilateral, Nine-Node quadrilateral Eight-Node quadrilateral, serendipity and Lagrange comparison with 2D Pascal triangle. CST and LST shape functions, Jacobian matrix, stiffness matrix, force terms, stress calculation and Numerical integration Axi-symmetric Triangular and Quadrilateral Ring Elements. Shape functions for Higher Order Elements.

	Unit - III
	8L+3T Hrs 

	Three-Dimensional Elements-Applications to Solid Mechanics Problems:

Basic Equations and Potential Energy Functional, Four-Node Tetrahedral Element (TET 4), Eight-Node  Hexahedral Element (HEXA 8), Tetrahedral elements, Hexahedral elements: Serendipity family, Hexahedral elements: Lagrange family. Shape functions for Higher Order Elements.
Dynamic Considerations:

Formulation for point mass and distributed masses, Consistent element mass matrix of one dimensional bar element, truss element, axi-symmetric triangular element, quadrilateral element, beam element. Lumped mass matrix, Evaluation of Eigen values and Eigen vectors, Applications to bars, stepped bars, and beams.

	Unit - IV
	10L+3T Hrs 

	Nonlinear finite element basics:

Basic Equations and Potential Energy Functional, Four-Node Tetrahedral Element (TET 4), Eight-Node  Hexahedral Element (HEXA 8), Tetrahedral elements, Hexahedral elements: Serendipity family, Hexahedral elements: Lagrange family. Shape functions for Higher Order Elements.

Errors and Error estimation 

Sources of errors, Ill-conditioning, the condition number, diagonal decay test, residuals discretization error, multi-mesh extrapolation, mesh revision methods, gradient recovery and smoothing,                      A posterior error estimate.

	

	Text-books:

1. Finite Elements in Engineering, Chandrupatla T.R., 3rd Pearson Edition. 

2. Concept and applications of finite element analysis  S.S. cook .John Wiley and sons.



	

	Reference books:

1. The FEM its basics and fundamentals: O.C.Zienkiewicz, Elsevier.

2. Finite Element Method, J.N.Reddy, McGraw –Hill International Edition.
3. Finite Element Methods, by Daryl. L. Logon, Thomson Learning 3rd edition, 2001.
4. Finite Element Analysis, C.S.Krishnamurthy,–Tata McGraw Hill Publishing Co. Ltd, New Delhi, 1995.

5. Introduction to non linear Finite Element Analysis, J.N.Reddy, McGraw –Hill International  Edition.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the four UNITS. 

	Course assessment method:  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	Sub Code: NPMD 103 C
	PO 1
	PO 2
	PO 3
	PO 4

	CO1
	Apply the concepts behind formulation methods in FEM for analyzing one-dimensional engineering problems.
	2
	-
	3
	2

	CO2
	Analyze two-dimensional elements and axisymmetric problems using finite element method.
	2
	-
	3
	2

	CO3
	Analyze three-dimensional elements and evaluate Eigen values and Eigen vectors for dynamic considerations using finite element method.
	2
	-
	3
	2

	CO4
	Formulate and analyze nonlinear finite element problems and Comprehend estimation of errors by different methods.
	2
	-
	3
	2
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MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 104 C
	I SEM

THEORY OF ELASTICITY
	03 - Credits ( 2: 2: 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 26L + 13T
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Be able to apply principles of elasticity theory to estimate stresses and strains in isotropic and non isotropic materials using a tensorial approach.
2. Be able to apply stress strain relations, to solve linear elasticity problem.
3. Be able to formulate, solve, and analyze two-dimensional problem in Cartesian and Polar co-ordinates.
4. Be able to formulate, solve and analyze  torsion problems applying theory of elasticity.

	Unit - I
	6L+4T Hrs 

	Introduction to Tensor Algebra:

Summation convention, Kronecker’s delta and the permutation tensor, Coordinates and Tensors Transformation, Derivatives Convention.
Introduction to Stress:

Definitions and notation for forces and stresses, Components of stresses, Equations of equilibrium, Specification of stress at a point. Principal stresses and Mohr's diagram in three dimensions. Boundary conditions .Stress components on an arbitrary plane, Stress invariants, Octahedral stresses, Decomposition of state of stress, Stress transformation.

	UNIT - II
	7L+3T Hrs 

	Introductions to Strain:

Deformation, Strain Displacement relations, Strain components, the state of strain at a point, Principal strain, Strain transformation, Compatibility equations, Cubical dilatation.
Stress -Strain Relations and the General Equations of Elasticity:

Generalized Hooke's; law in terms of engineering constants. Formulation of elasticity problems. Existence and uniqueness of solution, Saint-Venant's principle, Principle of super position and reciprocal theorem.

	Unit - III
	6L+4T Hrs 

	Two Dimensional Problems in Cartesian Co-Ordinates:

Airy's stress function, investigation for simple beam problems. Bending of a narrow cantilever beam under end load, simply supported beam with uniform load, Use of Fourier series to solve two dimensional problems.
Two Dimensional Problems in Polar Co-Ordinates:

General equations, stress distribution symmetrical about an axis, Pure bending of curved bar, Strain components in polar co-ordinates, Rotating disk and cylinder, Concentrated force on semi-infinite plane, Stress concentration around a circular hole in an infinite plate.


	Unit - IV
	7L+2T Hrs 

	Torsion of Prismatic Bars:

Torsion of Circular and elliptical cross section bars, Soap film analogy, Membrane analogy, Torsion of thin walled open and closed tubes.


	

	Text-books:

1. T.G.Sitaram" Applied Elasticity" Interline publishing.
2.  L S Srinath" Advanced Mechanics of Solids ", Tata McGraw Hill Company.
3. Sadhu Singh ," Theory of Elasticity", Khanna publisher.

	

	Reference books:

1. Timoshenko and Goodier, "Theory of Elasticity ",'McGraw Hill Book Company.
2. Martin Sadd,  Elasticity, Theory, Applications, and Numerical.
3. Phillips, Durelli and Tsao, “Analysis of Stress and Strain ", McGraw Hill Book.
4. Wang. C. T. Applied Elasticity.

	

	Scheme of Examination (SEE):

Student must solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of prototype model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	Sub Code: NPMD 104 C
	PO 1
	PO 2
	PO 3
	PO 4

	CO1
	Be able to apply principles of elasticity theory to estimate stresses and strains in isotropic and non isotropic materials using a tensorial approach.
	3
	0
	3
	2

	CO2
	Be able to apply stress strain relations, to solve linear elasticity problem.
	3
	0
	3
	2

	CO3
	Be able to formulate, solve, and analyze two-dimensional problem in Cartesian and Polar co-ordinates.
	3
	0
	3
	2

	CO4
	Be able to formulate, solve and analyze torsion problems applying theory of elasticity.
	3
	0
	3
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102
 MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 105 C
	I SEM

REVERSE ENGINEERING
	03 - Credits (2 : 2 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 26L + 13T
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Identify the steps involved in reverse-engineering of a given component.
2. Design an existing component with suitable modifications as per requirements.

3. Select and configure a suitable reverse-engineering system for inspection and manufacturing.
4. Apply the reverse-engineering techniques in aerospace, automobile and medical sectors.

	Unit - I
	6L+4T Hrs 

	Introduction to Reverse Engineering:

Introduction What Is Reverse Engineering? Why Use Reverse Engineering? Reverse Engineering–The Generic Process, Phase I–Scanning Contact Scanners Noncontact Scanners, Phase II–Point Processing, Phase III–Application Geometric Model Development.
Reverse Engineering–Hardware and Software:

Hardware Contact Methods, Noncontact Methods, Destructive Method, Reverse Engineering Software, Reverse Engineering Software, Classification Reverse Engineering Phases Fundamental Reverse Engineering Operations.

	UNIT - II
	7L+3T Hrs

	Methodologies and Techniques for Reverse Engineering– The Potential for Automation with three Dimensional Laser Scanners:
Computer-aided Reverse Engineering, What Is Not Reverse Engineering, What is Computer-aided  Engineering, What Is Computer-aided Reverse Engineering, Computer Vision and Reverse Engineering, Coordinate Measuring Machines Active, Illumination three Dimensional Stereo , Benefits and Drawbacks Structured-light Range Imaging Source, Illumination Categories Sheet-of-light Range Imaging Scanner Pipeline, Data Collection Mesh Reconstruction Surface Fitting.
Introduction to Rapid Prototyping:

The Basic Process, Current Techniques and Materials, Stereo lithography, Selective Laser Sintering, Fused Deposition Modeling, Three-dimensional Printing Laminated, Object Manufacturing, Multi-jet Modeling Laser-engineered, Net Shaping, Applications Rapid Prototyping Rapid Tooling Rapid Manufacturing.

	Unit - III
	6L+3T Hrs

	Selecting a Reverse Engineering System:

Introduction ,The Selection Process, Team Formation, Identify the Business Opportunity and Technical Requirements Vendor and System Information Gathering Vendor Short-listing ,Visit the Short-listed Detailed Vendor Assessment, Benchmarking Perform a Commercial Evaluation of the Vendor Chosen Some Additional, Complexities Point Capture Devices Contact Devices–Hard or Manual Probe Touch-trigger Probe Continuous Analogue Scanning Probe, Other Facets of Probe Selection Noncontact Devices Triangulation Approaches “Time-of-flight” or Ranging Systems, Structured-light and Stereoscopic Imaging Systems ,Issues with Light-based Approaches Tracking Systems Internal Measurement Systems X-ray Tomography Destructive Systems.
Some Comments on Accuracy Positioning the Probe Post processing the Captured Data Handling Data Points Curve and Surface Creation Inspection Applications Manufacturing Approaches, Capture Vendors Post processing Vendors.
Legal Aspects of Reverse Engineering:

Introduction Copyright Law Reverse Engineering Recent Case Law-Sega Enterprises Ltd. v. Accolade, Inc. Atari Games Corp. Vs Nintendo of America, Inc. The Fair Use Statutory Defense History and Changing the Law-What Do We Know About Proper Reverse Engineering.

	Unit - IV
	7L+3T Hrs 

	Reverse Engineering in the Automotive Industry:

Introduction Reverse Engineering– Workflow for Automotive Body Design Inside GM’s Virtual NASCAR Engine Block Ferrari Speed Not Confined to Race Track-Reverse Engineering for Better Quality.
Reverse Engineering in the Aerospace Industry:

Introduction RE in Aerospace–A Work in Progress Reducing Costs of Hard Tooling Digitizing a NASA Space Vehicle Inspection in Half the Time Making the Next Great Leap.
Reverse Engineering in the Medical Device Industry:

Introduction Orthodontics Without Wires and Brackets Improving the Scanning Process The Six-stage Process Achievement, Digital Dentistry Becomes Reality Hearing Instruments Meet the Digital Age Reverse Engineering–A Better Knee Replacement The Quest for a Total Artificial Heart Moving Toward Mass Customization.

	

	Text-books:

1. Raja and Fernandes, Reverse Engineering: An Industrial Perspective, Springer, 2008.

	

	Reference books:

1. K. Otto and K. Wood, Product Design: Techniques in Reverse Engineering and New Product Development, Prentice Hall, 2001.
2. AnupamSaxena, BirendraSahay, Computer Aided Engineering Design, Springer, 2005.
3. Ali K. Kamrani and EmadAbouel Nasr, Engineering Design and Rapid Prototyping, Springer, 2010.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method:  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	Sub Code: NPMD 105 C
	PO 1
	PO 2
	PO 3
	PO 4

	CO1
	Identify the steps involved in reverse-engineering of a given component.
	0
	0
	2
	2

	CO2
	Design an existing component with suitable modifications as per requirements.
	2
	0
	2
	0

	CO3
	Select and configure a suitable reverse-engineering system for inspection and manufacturing.
	2
	0
	2
	3

	CO4
	Apply the reverse-engineering techniques in aerospace, automobile and medical sectors.
	2
	0
	2
	3


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 101 M
	I SEM

RESEARCH METHODOLOGY AND IPR
	03 - Credits (3 : 0 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. To Identify need for research design.

2. To Study and review steps in sampling design.

3. To Organize statistics in research.

4. To demonstrate knowledge to write  thesis and research paper.

	Unit - I
	10 Hrs 

	Introduction to Research Methodology: 
Meaning, Objective of research, Motivation in research, Type of research, research approaches, significance of research, Research methods versus Methodology, Research and scientific method , importance of knowing how research is done , research process, criteria of good research, problem encountered by research in India.  









Defining the Research Problem: 
What is research problem, Selecting the problem, necessity of defining the problem, technique involved in defining a problem, meaning of research design, need for research design, features of a good design, importance concepts relating to research design , different research design, basic principal of experimental design . 

	UNIT - II
	10 Hrs 

	Sampling Design: 

Census and sample survey, Implications of a sample design , steps in sampling design, criteria of selecting a Sampling procedure , characteristics of a good sample design, different type of sample designs, how to select a random sample, Radom sample from an infinite universe , complex random sampling designs.
Method of data collection:
 collection of primary data, observation method, interview method, collection of data through questionnaires, collection of data through schedules, different between questionnaires and schedules , some other method of data collection, collection of secondary data, selection of appropriate method for data collection ,case study method.

	Unit - III
	10 Hrs 

	Processing and analysis of data: 
Processing operation, some problem in processing, elements of analysis, statistics in research , measures of central tendency, measures of central tendency, measures of dispersion, measures of asymmetry, measures of relationship, simple regression analysis , multiple correlation and regression , partial correlation, association in case of attributes, other measures.

Testing of Hypothesis-I:
Hypothesis, Basic concept concerning testing of hypothesis ,procedure for hypothesis testing, flow diagram for hypothesis testing, measuring the power of a hypothesis test, test of hypotheses, important parametric tests, hypothesis testing of mean, hypothesis testing for different between means, hypothesis testing for comparing two related samples.

	Unit - IV
	10 Hrs 

	Interpretation and Report Writing: 
Meaning of Interpretation, Technique of Interpretation, Precaution in Interpretation, Significance of Report Writing, Different Steps in Writing Report, Layout of the Research Report, Types of Reports, Oral Presentation, Mechanics of Writing a Research Report, Precautions for Writing Research report. 

Nature of Intellectual Property: 
Patents, Designs, Trade Mark and Copyright. Process of Patenting and Development: technological research, innovation, patenting & development. Procedure for grants of patents.

	

	Text-books:

1. Kothari C.R.“Research Methodology “Methods & Techniques”, Wishwa prakashan, A Division of New Age    International Pvt. Ltd.
2. T. Ramappa, “Intellectual Property Rights Under WTO”, S. Chand, 2008.


	

	Reference books:

1. RanjitKumar , “ Research Methodology”, Sage Publication , London, New Delhi,1999.
2. Meenakshi Raman & Sangeeta Sharma. “Technical Communication‐Principles and Practice”Oxford University press,Jai Singh Road, New Delhi.
3. Ann M. Korner, Guide to Publishing a Scientific paper, Bioscript Press 2004.
4. Robert P. Merges, Peter S. Menell and Mark A. Lemley, “Intellectual Property in New Technological Age”, Aspen Publishers, 2016.
5. Mayall , “Industrial Design”, McGraw Hill, 1992.
6. Niebel , “Product Design”, McGraw Hill, 1974.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	Sub Code: NPMD 101 M
	PO 1
	PO 2
	PO 3
	PO 4

	CO1
	To Identify need for research design.
	3
	2
	3
	2

	CO2
	To Study and review steps in sampling design.
	3
	2
	3
	2

	CO3
	To Organize statistics in research.
	3
	2
	3
	2

	CO4
	To demonstrate knowledge to write  thesis and research paper.
	3
	3
	3
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 101 E
	I SEM

FRACTURE MECHANICS
	03 - Credits (3 : 0 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Elucidate  fracture mechanics to predict brittle fracture. Identify and describe the basic fracture and fatigue mechanisms.

2. To Identify of Linear Elastic Fracture Mechanics on brittle materials.

3. To identify the plane stress and plane strain conditions based on the shape and size of plastic zones. 

4. To Indicate the relationship between crack tip opening displacement, SIF and ERR and application of such parameters for ductile and brittle materials.

	Unit - I
	10 Hrs 

	 Fracture Mechanics Principles:                                       

Introduction sources of micro and macro cracks fracture criterion based on stress concentration and theoretical strength Griffith’s energy, Balance approach, subsequent modifications, stress intensity factor approach
Stress Analysis for Members with Cracks:

Linear elastic fracture mechanics crack tip stresses and deformations, relation between stress intensity factor and fracture toughness stress intensity based solutions, 3-D cracks.

	UNIT - II
	10 Hrs 

	Crack tip Plastic Zone:

Plastic zone estimation, plane stress plane strain, yielding fracture mechanics. Irwin’s model, Dugdale’s model.
Experimental determination of Fracture:                                              

Toughness, Specimen size requirements and various stress procedures, effects of temperature, loading rate and plate thickness on fracture toughness.
Elastic–Plastic Fracture Mechanics:

Introduction, Elastic–Plastic fracture criteria, crack resistance curve(R), Path-independent integrals, J-integral, J-integral fracture criterion, crack opening displacement(COD), experimental determination of J-integral and COD.

	Unit - III
	10 Hrs 

	Fatigue and Fatigue crack growth rate:

Fatigue loading and design concepts, various stages of fatigue crack propagation, fatigue crack growth laws, design applications, variable amplitude loading.
Linear static fracture Mechanics Design Concepts:

General fracture mechanics design procedure for terminal failure, design selection materials design, application examples including fatigue loading.


	Unit - IV
	10 Hrs 

	Mixed mode fracture:

Introduction, the stress criterion, strain energy density, 2_D linear elastic crack problems.
Dynamic Fracture:                                                                                      

Introduction, Mohr’s model, strain energy release rates, crack branching, practical applications of crack arresting techniques. Experimental determination of dynamic SIF.
NDT and Fracture Mechanics:

Introduction, various NDT methods used in Fracture mechanics.

	

	Text-books:

1. Jayatilake, “Fracture of Engineering Brittle Materials, “Applied Science”, London.
2. Anderson,T.L”Fracture Mechanics-Fundamental and Applications”, CRC press 1998.


	

	Reference books:

1. S.A. Meguid “ Engineering fracture mechanics” Elsevier

2. David Broek, “Elementary Engineering Fracture Mechanics” Noordhoff.

3. Rolfe and Barsom, “Fracture and Fatigue Control in Structures”, Prentice hall.

4. Karen Hellan, “Introduction to Fracture Mechanics”, McGraw Hill.
5. Knott, “Fundamentals of Fracture Mechanisms”, Butterworths..

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 101 E
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Elucidate  fracture mechanics to predict brittle fracture. Identify and describe the basic fracture and fatigue mechanisms.
	2
	0
	3
	2

	CO2
	To Identify of Linear Elastic Fracture Mechanics on brittle materials.
	2
	0
	3
	2

	CO3
	To identify the plane stress and plane strain conditions based on the shape and size of plastic zones. 
	2
	0
	3
	2

	CO4
	To Indicate the relationship between crack tip opening displacement, SIF and ERR and application of such parameters for ductile and brittle materials.
	2
	0
	3
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 102 E
	I SEM

THEORY OF PLATES AND SHELLS
	03 - Credits (3 : 0 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. To assess the strength of plate panels under point, linearly varying and uniformly distributed loads.
2. To analyse plates under different boundary conditions by various classical methods and approximate methods.
3. To be familiar with classification of shells and classical shell theories and apply them in engineering design.
4. To be exposed to singly curved shells, doubly curved shells and cylindrical shells.

	Unit - I
	10 Hrs 

	Introduction:                                                                                       

Bending of long rectangular plate into a cylindrical surface, Differential equation -Bending of plated with different boundary conditions -Long plate on elastic foundation. 

Pure Bending:                                                                                           

Moment and curvature relations problems of simply supported plates-Strain energy impure bending.

	UNIT - II
	10 Hrs 

	Symmetrical Bending of Circular Plates:                                                 

Differential equation uniformly loaded plates, Plates concentricity loaded plates-loaded at the center. 

Rectangular Plates:                                                                                  

Differential equations -Solution of simply supported plate Various loading conditions, viz, uniformly distributed load, hydrostatic pressure and concentrated load, central as well as non-central, Navier and Levy type solutions with various edge boundary conditions, viz., all edges simply supported, Two opposite edge fixed and two adjacent fixed.

	Unit - III
	10 Hrs 

	Bending of plate:                                                                                      

Under combined action of lateral and transverse loads derivation of differential equation, simply supported rectangular plate.

	Unit - IV
	10 Hrs 

	Introduction to Shell Structures:                                                             

General description of various types. Membrane Theory of thin shells (Stress Analysis): Cylindrical shells Spherical Shells-Shells of double curvature, Viz, cooling tower Hyperbolic, Parabolic and elliptic paraboloid.

Membrane Deformation of Shells:                                                           

Symmetrical 'loaded shell, symmetrically loaded spherical shell. General Theory of cylindrical shells: Circular; Cylindrical shell loaded symmetrically.

	

	

	

	Reference books:

1. Theory of plates and Shells -Timoshenko, Woinowsky and Krieger, McGraw Hill, Newyork.

2. Stresses in Shells -Flugge, Springer Verlag, Berlin.

3. Theory of Elastic Thin Shells -Goldnvizer, Pergamon Press, New York.

4. Theory and analysis of plates -R. Szilard Prentice Hall.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 102 E
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	To assess the strength of plate panels under point, linearly varying and uniformly distributed loads. 
	2
	1
	2
	2

	CO2
	To analyze plates under different boundary conditions by various classical methods and approximate methods. 
	2
	0
	2
	2

	CO3
	To be familiar with classification of shells and classical shell theories and apply them in engineering design.
	2
	0
	2
	2

	CO4
	To be exposed to singly curved shells, doubly curved shells and cylindrical shells.
	1
	1
	2
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 103 E
	I SEM

TRIBOLOGY AND BEARING DESIGN
	03 - Credits (3 : 0 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. To Identify the field of tribology.

2. To relate the tribological issues in the design of machine components, such as rolling element bearings, journal bearings, thrust bearings, seals and braking systems.

3. To design a tribological system for optimal performance.

4. To identify the detailed operation of selected anti‐friction or anti‐wear components.

	Unit - I
	10 Hrs 

	Introduction, Tribology bearings, historical backgrounds summary, properties and testing of lubricants, Introduction viscosity viscometry effect of temperature on viscosity effect of pressure on viscosity other physical properties of mineral oils.
Basic Equations introduction the generalized Reynold’s equation flow and shear stress the energy equation the equation of state.

	UNIT - II
	10 Hrs 

	Idealized Hydrodynamic Bearings:
Introduction mechanism of pressure development plane slider bearing I realized slider bearing with a pivoted shoe step bearing idealized Journal bearing examples. 

Finite Bearings:
Introduction electrical analogy method analytical solution numerical solution cavitation and cavitation boundary conditions examples.
Elasto hydrodynamic lubrication:
introduction theoretical consideration grubin type solution accurate solution point contact dimension plus para meters film thickness equations different regimes in EHL contact.

	Unit - III
	10 Hrs 

	Oil Flow And Thermal Equilibrium:
Introduction circumferential flow axial flow oil flow through a bearing having a circumferential oil groove heat generation and lubricant temperature heat balance an effective temperature of lubricant.
Squeeze Film Bearings:
Introduction barrel surface bearings step bearing some situations under squeeze film lubrication.

Ball bearings:
Introduction deep groove radial bearings angular contact bearings thrust ball bearings geometry kinematics stresses and deformations load capacity prediction of fatigue life of a ball bearings lubrication of ball bearings.

	Unit - IV
	10 Hrs 

	Externally Pressurized Oil Bearings: 

Introduction systems of hydrostatic lubrication fixed restrictors, circular step bearing rectangular thrust bearings opposed pad bearing smultirace's Journal bearings an accurate method based on numerical solution hydrostatic lift dynamic characteristics of multi recess hydrostatic oil Journal bearings circular step thrust bearings considering fluid compressibility effect.

Gas lubricated bearings:
introduction governing equations limiting solutions infinitely long plain slider infinitely long Journal bearings finite Journal bearings externally pressurized gas bearings porous gas bearings dynamic characteristics of gas lubricated bearings whirl instability of Journal bearings stability of gas bearings supported on rubber O bearings.

	

	Text-books:

1. Mujamdar.B.C “Introduction to Tribology of Bearing”, Wheeler Publishing, New Delhi, 2001.

2. Radixmovsky, “Lubrication of Bearings –Theoritical.
3. Principles and design” The Oxford press Company, 2000.

	

	Reference books:

1. Dudley D.Fuller” Theory and practice of Lubrication for Engineers”, New York Company. 1998.

2. Moore “Principles and applications of Tribology” Pergamon press.

3. Susheel Kumar Srivasthava “Tribology in industry” S.Chand and Co.

4. Pinkus ‘O’ Stemitch.   “Theory of Hydrodynamic Lubrication”.
5. Gerhand schwetizer, Hannes Bleuler & Alfons Traxler, “Active Magnetic bearings”, Authors working group, www.mcgs.ch, 2003.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	Sub Code: NPMD 103 E
	PO 1
	PO 2
	PO 3
	PO 4

	CO1
	To Identify the field of tribology.
	1
	0
	2
	2

	CO2
	To relate the tribological issues in the design of machine components, such as rolling element bearings, journal bearings, thrust bearings, seals and braking systems.


	1
	0
	3
	3

	CO3
	To design a tribological system for optimal performance.
	1
	0
	2
	2

	CO4
	To identify the detailed operation of selected anti‐friction or anti‐wear components.
	1
	0
	3
	3


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 104 E
	I SEM

EXPERIMENTAL STRESS ANALYSIS
	03 - Credits (3 : 0 : 0)

	Hrs./Week : 03
	
	CIE Marks: 50

	Total Hours : 40
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Identify a suitable experimental stress analysis process to solve different elasticity problems.
2. Interpret the principle of transmission photoelasticity.  
3. Analyze the transmission of light through plane polariscope and circular polariscope by applying trigonometric resolution and Jones calculus.
4. Apply the principle of strain gauges to analyze two-dimensional surface strain and stress using strain gauge rosettes.

	Unit - I
	10 Hrs 

	Overview of Experimental Stress Analysis

Analytical, Numerical and Experimental approaches, Specific domain of these approaches, Advantages, and disadvantages.
Fringe contours from various experimental methods, Disc under diametral compression – Analytical solution, Fringe contours from various experimental techniques, Clamped circular plate under a central load – Analytical solution, Fringe contours from various experimental techniques.
Physical Principle of Strain Gauges, Photoelasticity and Moiré Selection of an Experimental Technique

	UNIT - II
	10 Hrs 

	Transmission Photoelasticity:

Physical principle, Historical development, Various branches of photo elasticity, Birefringence, Nature of light, Polarization, Methods to get polarized light, Understanding polarization, Class experiment on showing crossed.
Snell’s laws, Passage of light through crystalline media, Demonstration of birefringence effect of Calcite prism, Influence on the role of optical axis of the crystal, Light ellipse.
Sheet polarizers contd., Retardation plates and wave plates, Quarter wave, Half wave and Full wave plates, Stress-optic law, Maximum stress information obtainable by photo elasticity.

	Unit - III
	10 Hrs 

	Plane and Circular Polariscope:

Plane polariscope, Logical explanation of formation of fringes, Understanding isochromatic, isoclinic. Intensity of light transmitted in a plane polariscope by trigonometric resolution.
Circular polariscope (contd.), Intensity of light transmitted by Jones calculus, Various optical arrangements possible, Demonstration of a commercial Polari scope, Use of white light, Color code, Tint of passage, Storage of photo elastic materials, Time-edge effect, Summary of photo elastic fringes.
Jones calculus, Rotation matrix, Retardation matrix, Representation of a retarder, Elements of the polariscope, Analysis of plane polariscope by Jones calculus, Circular Polaris cope, Dark and bright fields.


	Unit - IV
	10 Hrs 

	Strain Gauges:

Analysis of Isoentatic data, Strain Gauges: Physical principle, Historical development, Development of SR- 4 gauges, Strain sensitivity of a conductor, Gauge construction, Gauge length, Gauge length error in measurement, Thumb rule in selection of gauge length, commonly used strain gauge materials.
Strain sensitivity of a strain gauge, Transverse sensitivity factor, Gauge factor, Experimental determination of gauge factor, Three element rectangular rosette. Delta rosette, T-Delta rosette.

	

	Text-books:

1. .S. Srinath, M.R. Raghavan, K. Lingaiah, G. Gargesa, B. Pant, and K. Ramachandra, Experimental Stress Analysis, Tata Mc Graw Hill, 1984.

2. Sadhu Singh, Experimental Stress Analysis, Khanna publishers.
3. W. Dally and W.F. Riley, Experimental Stress Analysis, McGraw-Hill, 1991.
4. K. Ramesh, Digital Photoelasticity – Advanced Techniques and Applications Springer, 2000.

	

	Reference books:

1. W.N. Sharpe (Ed.), Springer Handbook of Experimental Solid Mechanics, springer, 2008.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method:  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of prototype model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	Sub Code: NPMD 104 E
	PO 1
	PO 2
	PO 3
	PO 4

	CO1
	Identify a suitable experimental stress analysis process to solve different elasticity problems.
	2
	-
	3
	3

	CO2
	Interpret the principle of transmission photoelasticity.  
	2
	-
	3
	3

	CO3
	Analyze the transmission of light through plane polariscope and circular polariscope by applying trigonometric resolution and Jones calculus.
	2
	-
	3
	3

	CO4
	Apply the principle of strain gauges to analyze two-dimensional surface strain and stress using strain gauge rosettes.
	2
	-
	3
	3


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 105 E
	I SEM

DESIGN OF TOOLS
	03 - Credits (3 : 0 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Understand the applicability of high strength materials.
2. Identify the composition, heat treatment and testing of materials for tools and dies.

3. Apply knowledge of metal compositions and heat treatment for tools.
4. Evaluate the properties of tool and die steels for mechanical properties.

	Unit - I
	10 Hrs 

	Tool-design Methods:                                                                       

Introduction, the design procedure, drafting and design techniques in tooling drawing. 




Tool-making Practices:                                                                  

Introduction, tools of the tool maker, hand finishing and polishing, screws and dowels, hole location, jig-boring practice, installation of drilling bushings, punch and die bushings, punch and die manufacture, EDM, EDM for cavity applications, tracer and duplicating mills for cavity applications, low-melting tool materials.
Tooling Materials and Heat Treatment:                                           

Introduction, properties of materials, ferrous tooling materials, non-ferrous tooling materials, non-metallic tooling materials, heat treatment and tool design.

	UNIT - II
	10 Hrs 

	Design of Cutting Tools:                                                                 

Introduction, the metal cutting process, revision of metal cutting tools-single point cutting tools, milling cutters, drills and drilling, reamers, taps. Selection of carbide tools, determining the insert thickness for carbide tools. 
Design of Tools for Inspection and Gagging:                                 

Introduction, work piece quality criteria, principles of gagging, types of gages and their applications, amplification and magnification of error, gage tolerances, selection of material for gages, indicating gages, automatic gages, gagging positionally tolerance parts, problems.

	Unit - III
	10 Hrs 

	Design of Drill Jigs:                                                                          

Introduction, types of drill jigs, general considerations in the design of drill jigs, drill bushings, methods of construction, drill jigs and modem manufacturing.  
Design of Fixtures:                                                                           

Introduction, types of fixtures, fixtures and economic.


	Unit - IV
	10 Hrs 

	Tool Design for Joining Processes:                                                  

Introduction, tooling for physical joining processes, tooling for soldering and brazing, tooling for mechanical joining processes, problems.
Tooling for Casting:                                                                          

Introduction, tooling for sand casting, shell moulding, metal moulding and die-casting, problems.

	

	

	

	Reference books:

1. Cyril Donaldson, GH Lecain and VC Goold, Tool Design, 3rd editon, TMH Publishing Co. Ltd., New Delhi, 2000.
2. ASTME, Fundamentals of Tool Design, PH) (P) Ltd., New Delhi, 1983.
3. Cutting tool design by Rodin Mir publications.
4. Metal cutting & Tool design by Arshinov.
5. Press working of metals by HINMAN.

	

	Scheme of Examination (SEE):

Student must solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of prototype model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	Sub Code: NPMD 105 E
	PO 1
	PO 2
	PO 3
	PO 4

	CO1
	Understand the applicability of high strength materials.  
	2
	1
	2
	3

	CO2
	Identify the composition, heat treatment and testing of materials for tools and dies.
	2
	1
	3
	2

	CO3
	Apply knowledge of metal compositions and heat treatment for tools.
	2
	1
	2
	3

	CO4
	Evaluate the properties of tool and die steels for mechanical properties.
	2
	1
	3
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 101 L
	I SEM

LABORATORY SESSION (CAE LAB)
	02 - Credits (1 : 0 : 2)

	Hrs./Week: 03
	
	CIE Marks: 50

	Total Hours: 13L + 26P
	
	SEE Marks: 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Implement skills acquired in PG course and present semester to practical problems.
2. Apply the FEM technique to dynamic problems and validate the solutions through simulation software for real time applications.
3. Perform scientific problem solving with applications and examples from Engineering using MATLab.
4. Perform data analysis, visualization, and programming in MATLAB environment.

	Part - A
	 

	1. Ansys Lab: Finding Von -mises stress in the counter shaft.

2. Finding maximum stress in the pressure cylinder.

3. Finding Von-mises stresses in the crank lever.
4. Lever arm analysis using Ansys APDL.

	Part - B
	

	MAT LAB:

1. Stepped bar analysis in Mat Lab.

2. Plotting combined response in Mat Lab.

3. Displacement transversibility in Mat Lab.

4. Finding transversibility ratio in Mat Lab.


	CO’s 
	 Course Outcomes (CO’s)
	PO 1
	PO 2
	PO 3
	PO 4

	CO1
	Implement skills acquired in PG course and present semester to practical problems.
	2
	-
	2
	3

	CO2
	Apply the FEM technique to dynamic problems and validate the solutions through simulation software for real time applications.
	2
	-
	2
	3

	CO3
	Perform scientific problem solving with applications and examples from Engineering using MATLab.
	2
	-
	2
	3

	CO4
	Perform data analysis, visualization, and programming in MATLAB environment.
	2
	-
	2
	3


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 201 C
	II SEM

DYNAMICS & MECHANISM DESIGN
	03 - Credits (2 : 2 : 0)

	Hrs./Week: 03
	
	CIE Marks: 50

	Total Hours: 26L + 13T
	
	SEE Marks: 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Apply the fundamental concepts of kinematics and dynamics to find various parameters.
2. Apply concepts of synthesis to find precision points and different principles of dynamics to various systems.
3. To Synthesize planar mechanisms by graphical and analytical methods.

4. To analyses and synthesize spatial mechanism (RGGR).

	Unit - I
	7L+4T Hrs 

	Geometry of motion:





          

          


Introduction, Analysis and Synthesis, Mechanism terminology, Planar, spherical, and spatial mechanisms, mobility, kinematic inversion, Grashof’s law, Mechanical advantage, Coupler curves, five bar, six bar chains, Equivalent mechanisms, Unique mechanisms. 

Generalized principles of dynamics:






          


Fundamental laws of motion, Generalized coordinates, Configuration space constraints, Virtual work, Principle of virtual work, Energy and momentum, Work and kinetic energy, Equillibrium and stability, Kinetic energy of a system, Angular momentum, Generalised momentum.

	UNIT - II
	6L+3T Hrs 

	Lagrange's Equation:                                                                

          
       
 

Lagrange's equation from D'Alembert's principles, Hamilton principles, Lagrange's equation from Hamilton principle, Application of Lagrange's equations for conservative and non conservative, autonomous systems with holonomic and non-holonomic constraints, Application to systems with very small displacements and to impulsive motion. 
Introduction to Synthesis:

Type, Number, and Dimensional synthesis, Function generation, Path generation and Body guidance, Precision Point, Chebychev spacing, Position synthesis of general slider crank mechanism, crank mechanism with optimum transmission angle.

	Unit - III
	7L+3T Hrs 

	Synthesis Using Relative pole method: 



         

           
 

Poles and Relative poles of four bar and slider crank mechanism.  

Dimensional Synthesis: 

Three position synthesis, point position reduction, Four precision point, The overlay method, Coupler curve synthesis using complex algebra, Two position synthesis of slider crank chain mechanism and crank rocker mechanism, crank mechanism with optimum transmission angle. Cognate linkages.

   

Analytical Method:
Freudenstein's Equation for four bar mechanism and slider crank mechanism, Bloch’s method of synthesis.

	Unit - IV
	6L+3T Hrs 

	Synthesis of Spatial Linkage:                                                              
          

           
 

Introduction to spatial linkage, spatial mechanisms, the position problem, Position analysis of the RGGR mechanism, The Eulerian angles, a theorem on angular velocities and acceleration, The Hooke's universal joint.

	

	Text-books:

1. E.Shigley & J.J.Uicker”Theory of Machines and Mechanism” McGraw Hill Company.
2. Greenwood “Principles of Dynamics”, Prentice Hall of India, 1988.
3. Ghosh and Mallick “Theory of Mechanism and machines” East West press.


	

	Reference books:

1. Erdman Sandor “Advanced Mechanism Design” Prentice Hall.
2. Soni A.H “Mechanism synthesis and analysis”, McGraw Hill.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method:  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of prototype model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	                Subject Code:  NPMD 201 C
	P0-1
	P0-2
	P0-3
	P0-4

	CO1
	To Describe the fundamental concepts of kinematics and dynamics.
	2
	0
	3
	2

	CO2
	To carry out position synthesis of mechanisms.
	2
	0
	3
	2

	CO3
	To Synthesize planar mechanisms by graphical and analytical methods.
	2
	0
	3
	2

	CO4
	To analyse and synthesize spatial mechanism (RGGR).
	2
	0
	3
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 202 C
	II SEM

ADVANCED MACHINE DESIGN
	04 - Credits (3 : 0 : 2)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40L + 13S
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. To apply role of failure in mechanical design to understand the concept of high cycle and low cycle fatigue.

2. Be proficient in the use of general S-N behavior of Fatigue to analyze the determination of strain life fatigue properties of the materials.
3. To analyze the crack tip plastic zone, the probability distributions, Reliability analysis.
4. To Identify the Dynamic contact stresses.

	Unit - I
	10L+3S Hrs 

	Introduction: 

Role of failure prevention analysis in mechanical design, Modes of mechanical failure, Review of failure theories for ductile and brittle materials including Mohr’s theory and modified Mohr’s theory, Numerical examples.
Fatigue of Materials:                                                                                       

Introductory concepts, High cycle and low cycle fatigue, Fatigue design models ,Fatigue design methods ,Fatigue design criteria, Fatigue testing, Test methods and standard test specimens, Fatigue fracture surfaces and macroscopic features, Fatigue mechanisms and microscopic features.

	UNIT - II
	10L+3S Hrs 

	Stress-Life (S-N) Approach:                                                                              

S-N curves, Statistical nature of fatigue test data, General S-N behavior, Mean stress effects, Different factors influencing S-N behaviour, S-N curve representation and approximations, Constant life diagrams, Fatigue life estimation using S-N approach. 
Strain-Life(ε-N)approach:


Monotonic stress-strain behavior ,Strain controlled test methods ,Cyclic stress-strain behavior ,Strain based approach to life estimation, Determination of strain life fatigue properties, Mean stress effects, Effect of surface finish, Life estimation by ε-N approach.

	Unit - III
	10L+3S Hrs 

	LEFM Approach:                                                                               

LEFM concepts, Crack tip plastic zone, Fracture toughness, Fatigue crack growth, Mean stress effects, Crack growth life estimation.
   

Statistical Aspects of Fatigue:                                                         

Definitions and quantification of data scatter, Probability distributions, Tolerance limits, Regression analysis of fatigue data, Reliability analysis, Problems using the Wei-bull distribution.


	Unit - IV
	10L+4S Hrs 

	Fatigue from Variable Amplitude Loading:                                               

Spectrum loads and cumulative damage, Damage quantification and the concepts of damage fraction and accumulation, Cumulative damage theories, Load interaction and sequence effects, Cycle counting methods, Life estimation using stress life approach.
Surface Failure:                                                                                         

Introduction, Surface geometry, Mating surface, Friction, Adhesive wear, Abrasive wear, Corrosion wear, Surface fatigue spherical contact, Cylindrical contact, General contact, Dynamic contact stresses, Surface fatigue strength.

	

	Text-books:

1. Metal Fatigue in engineering, Ralph I. Stephens, Ali Fatemi, Robert .R.  Stephens, Henry o. Fuchs, John Wiley New York, Second edition. 2001. 

2. Failure of Materials in Mechanical Design, Jack. A. Collins, John Wiley, New York 1992. 

3. Machine Design, Robert L. Norton, Pearson.

	

	Reference books:

1. Fatigue of Materials, S.Suresh, Cambridge university press, Cambridge, U.K. 

2. Fundamentals of Metal Fatigue Analysis, Julie.A.Benantine Prentice Hall, 1990.
3. Fatigue and Fracture, ASM Hand Book, Vol 19, 2002.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 202 C
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	To apply role of failure in mechanical design understand the concept of high cycle and low cycle fatigue.
	3
	0
	1
	2

	CO2
	Be proficient in the use of general S-N behavior of 
Fatigue to analyze the determination of strain life fatigue properties of the materials.
	3
	0
	1
	2

	CO3
	To analyze the crack tip plastic zone, the probability distributions, Reliability analysis.
	3
	0
	3
	2

	CO4
	To Identify the Dynamic contact stresses.
	2
	0
	2
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 201 E
	II SEM

Mechanics of Composite Materials and Structures
	03 - Credits (2 : 2 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 26L + 13T
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. To Comprehend the terminologies and preliminary concepts related to Composite Materials and the mechanics of composites, Micro and Macro Mechanics of Composite lamina/laminate and apply them in the product design process.
2. To Analyse micro and macro mechanical of lamina and laminates.
3. To formulate and solve a composites design problem under different loading conditions (Mechanical, thermal, hygral, and combined effects) and communicate the results.
4. To Analyse the behavior of Composite plates for different ply orientation for design consideration and apply the knowledge to applications of FRC and their manufacturing.

	Unit - I
	6L+3T Hrs 

	Introduction to Composite Materials:                                          

                       
  

 Introduction, Natural and man‐made composites, Classification and Characteristics of Composite Materials, Mechanical Behavior of Composite Materials, Basic Terminology of Laminated Fiber‐Reinforced Composite Materials,  Properties of Composite material, applications.
Macro Mechanics of Lamina:                                  

    

                      

 

Hooke’s law for different types of material, Number of Elastic Constants, Derivation of Nine Independent Constants for Orthotropic Material, Two‐  dimensional relationship of compliance and stiffness matrix. Hooke’s law for two dimensional angle lamina, Engineering constants‐Numerical problems, Invariant properties, Stress‐Strain relation for lamina of arbitrary orientation, Numerical Problems.

	UNIT - II
	7L+4T Hrs 

	Micro Mechanical Analysis of a Lamina:                             


                       
 

Introduction, Evaluation of the four elastic moduli, Rule of mixture, Numerical Examples. 

Macro Mechanical Analysis of a Laminate:                           



         
 

Introduction, Code, Kirchoff Hypothesis, CLT, A, B, and D matrices (Detailed Derivation), Engineering constants, Special cases of laminates, Numerical examples.

	Unit - III
	6L+3T Hrs 

	Hygrothermal Effects on Composites:                             


                                         

Effect of hygrothermal forces on mechanical behavoiur, Micromechanics of hygrothermal properties, Residual stresses, Warpage, Numerical examples.

Failure Criteria and Strength of Laminates:                       



          

 

Failure criteria for an elementary composite layer or Ply, Maximum Stress and Strain Criteria, Approximate strength criteria, Inter‐laminar Strength, Tsai‐Hill theory, Tsai, Wu tensor theory, Numerical problem, practical recommendations. Numerical examples.

	Unit - IV
	7L+3T Hrs 

	Analysis of laminated composite plates                           



                           

Equilibrium equations, bending of symmetric and anti symmetric cross ply and angle ply plates. 

Manufacturing of FRC and Applications:                            



        

 

Manufacturing: Contact and Compression Moulding, Pultrusion, Filament welding, Curling. Applications of composites: Aircraft, Missiles, Space Hardware, Automobile, Marine, Electrical and Electronics, Recreational and Sports equipment‐future potential of composites.

	

	Text-books:

1. Mein Schwartz “Composite Materials handbook” Mc Graw Hill Book Company, 1984.
2. Autar K.Kaw “Mechanics of composite materials” CRC Press New York.


	

	Reference books:

1. Valery V. Vasiliev, Evgeny V. Morozov, Advanced Mechanics of composite Materials, Second edition‐2007, Elsevier Ltd, U.K.
2. P.K.Sinha, Composite Materials and Structures, E‐Book, http://www.ae.iitkgp.ernet.in/ebooks/index.html.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 201 E
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	To Comprehend the terminologies and preliminary concepts related to Composite Materials and the mechanics of composites, Micro and Macro Mechanics of Composite lamina/laminate and apply them in the product design process.
	1
	0
	3
	1

	CO2
	To Analyse micro and macro mechanical of lamina and laminates.
	1
	0
	3
	1

	CO3
	To formulate and solve a composites design problem under different loading conditions (Mechanical, thermal, hygral, and combined effects) and communicate the results.
	1
	0
	3
	1

	CO4
	To Analyse the behavior of Composite plates for different ply orientation for design consideration and apply the knowledge to applications of FRC and their manufacturing.
	1
	0
	3
	1


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 202 E
	II SEM

ROBOTICS
	03 - Credits (2 : 2 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 26L + 13T
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Illustrate the importance of robotics, and comprehend the basic terminologies in robotics.
2. Comprehend and evaluate the forward and inverse kinematics of robots.
3. Comprehend and evaluate the differential motion and velocity relationships for robots.
4. Develop dynamic equations of motion and discuss methods of trajectory planning.

	Unit - I
	6L+3T Hrs 

	Introduction and Mathematical Representation of Robots:                                

History of Robots, Types of Robots, Notation, Position and Orientation of a Rigid Body, Some Properties of Rotation Matrices, Successive Rotations, Representation by X-Y-Z, Z-Y-Z Euler Angles, Transformation between coordinate system, Homogeneous coordinates, Properties of  BAT, Types of Joints: Rotary, Prismatic joint, Cylindrical joint, Spherical joint, Representation of links using Denvit-Hartenberg parameters: Link parameters for intermediate, first and last links, Link transformation matrices, Transformation matrices of 3R manipulator, PUMA560 manipulator, SCARA manipulator, The planar four bar mechanisms, Three DOF parallel manipulator, A six-DOF parallel(hybrid) manipulator. 
Kinematics of Serial and Parallel Manipulators:                                                  

Degrees of freedom of a manipulator, Loop constraint equations. Direct kinematics of 2R and 3R manipulator, Puma560 manipulator, SCARA manipulator, Stanford arm, The Planar four bar mechanism, Direct kinematics of Stewart-Gough Platform. Inverse kinematics of 2R, 3R manipulator, Inverse kinematics of Stewart-Gough Platform.

	UNIT - II
	7L+4T Hrs 

	Velocity and Statics of Manipulators:                                                                  

Differential relationships, Jacobian, Differential motions of a frame ( translation and rotation), Linear and angular velocity of a rigid body, Linear and angular velocities of links in serial manipulators, 2R, 3R manipulators, Jacobian of serial manipulator, Three DOF parallel manipulator Velocity ellipse of 2R manipulator, Singularities of serial and parallel manipulators 2R, 3R, four bar mechanism, three DOF parallel manipulator, Maipulator, Statics of serial manipulators, Static force and torque analysis of 3R manipulator, Statics of parallel manipulator, Singularity in force domain.                                                

Dynamics of Manipulators

Inertia of a link, Recursive formulation of dynamics using Newton Euler equation, Equation of motion of 2R and 3R manipulators using Lagrangian, Newton-Euler formulation.

	Unit - III
	6L+3T Hrs 

	Trajectory Planning:                                                                                              

Joint space schemes, cubic trajectory, Joint space schemes with via points, Cubic trajectory with a via point, Third order polynomial trajectory planning, Linear segments with parabolic blends, Cartesian space schemes, Cartesian straight line and circular motion planning, Trajectory planning for orientation.                                              

Control: 











Feedback control of a single link manipulator-first order, second order system, PID control, PID control of multi link manipulator, Non-linear control of manipulators-computed torque method, Force control of manipulator, Cartesian control of manipulators, Force control of manipulators-force control of single mass, Partitioning a task for force and position control-lever, peg in hole Hybrid force and position controller.

	Unit - IV
	7L+3T Hrs 

	Actuators: 











Types, Characteristics of actuating system: weight, Power-to-weight ratio, Operating pressure, Stiffness vs. compliance, Use of reduction gears, Comparision of hydraulic, Electric, pneumatic, actuators, Hydraulic actuators, Proportional feedback control, Electric Motors: DC motors, Reversible AC motors, Brushless DC motors, Stepper motors-structure and principle of operation, Stepper motor speed-torque characteristics.                                        

Sensors: 












Sensor characteristics, Position sensors-potentiometers, Encoders, LVDT, Resolvers, Displacement sensor, Velocity sensor-encoders, tachometers, Acceleration sensors, Force and Pressure sensors piezoelectric, force sensing resistor, Torque sensors, Touch and tactile sensor, Proximity sensors-magnetic, Optical, Ultrasonic, Inductive, Capacitive, Eddy-current proximity sensors.

	

	Text-books:

1. Fundamental Concepts and Analysis -Ghosal A., Robotics, Oxford, 2006.

2. Introduction to Robotics Analysis -Niku, S. B., Systems, Applications, Pearson Education, 2008.

	

	Reference books:

1. Introduction to Robotics: Mechanica and Control -2nd Edition -Craig, J. J., Addison-Welsey, 2nd edition 1989. 

2. Fundamentals of Robotics, Analysis and Control -Schilling R. J., PHI, 2006. 

3. Robotics Control, Sensing, Vision and Intelligence -Fu, K, S., Gonzalez R.C., Lee C.S. G., McGraw  Hill, 1987.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 202 E
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Illustrate the importance of robotics, and comprehend the basic terminologies in robotics.
	1
	0
	2
	1

	CO2
	Comprehend and evaluate the forward and inverse kinematics of robots.
	1
	0
	2
	2

	CO3
	Comprehend and evaluate the differential motion and velocity relationships for robots.
	2
	0
	2
	2

	CO4
	Develop dynamic equations of motion and discuss methods of trajectory planning
	2
	0
	2
	3


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 203 E
	II SEM

OPTIMIZATION TECHNIQUES
	03 - Credits (2 : 2 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 26L + 13T
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Solve single and multivariable optimization problems by various analytical and numerical methods.
2. Carry out optimum design of bars, columns, beams, shafts, gears, bearings and springs.
3. Optimize the design of mechanical elements using optimization tools.
4. Solve the engineering problems by direct and indirect methods of optimization.

	Unit - I
	6L+3T Hrs 

	Introduction:                                                                                                    

Engineering application of optimization, multivariable optimization Statement of a optimization problem. Design Vector, Design constraints, objective function, classification of optimization problems.
Classical optimization technique:

Single variable optimization, with equality Constraints solution by direct substitution, solution by the method of constrained Variation. Solution by the method of lagrange multipliers, multivariable optimization with inequality constraints Kuhn – Tucker condition.

	UNIT - II
	7L+4T Hrs 

	Non-linear programming:

(One Dimensional minimization method) Numerical method, Unimodal function, Unrestricted search, Exhaustive search. Dichotomous search, Fibonacci and Golden section method.
Interpolation method:                                                                                      

Quadratic and Cubic Nonlinear programming (Unrestricted Optimization Technique) Random search methods, Univate method, powels method, Simplex method.

	Unit - III
	6L+3T Hrs 

	Descent methods:                                                                                            

Steepest descent, conjugate gradient, variable metric method. 
Non linear programming:                                                                                 

(Constrained Optimization problem) Characteristic of a constrained problem.

	Unit - IV
	7L+3T Hrs 

	Direct methods:                                                                                                   

The complex method, cutting plane method, methods of Feasible directions.
Indirect Methods:                                                                                             

Transformation technique, change variables and elimination of variables, penalty function methods- interior and exterior penalty function.

	

	Text-books:

1. S.S. Rao, Optimisation – Theory and Application, Willey Eastern.

	

	Reference books:

1. R.L Fox Optimization methods for Engg. Design, Addison – Wesley.
2. SG Beveridge and R.S. Schechter, Optimisation Theory and practice.

3. Ram , Optimisation and Probability in System Engg. Van Nostrand.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 203 E
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Solve single and multivariable optimization problems by various analytical and numerical methods.
	1
	0
	2
	3

	CO2
	Carry out optimum design of bars, columns, beams, shafts, gears, bearings and springs.
	1
	0
	2
	2

	CO3
	Optimize the design of mechanical elements using optimization tools.
	2
	0
	2
	2

	CO4
	Solve the engineering problems by direct and indirect methods of optimization.
	2
	0
	2
	3


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 204 E
	II SEM

ENTREPRENEUR AND ENTREPRENEURSHIP
	03 - Credits (2 : 2 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 26L + 13T
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Understand entrepreneurship and entrepreneurial process and its significance in economic development.
2. Develop an idea of the support structure and promotional agencies assisting ethical entrepreneurship.
3. Identify entrepreneurial opportunities, support and resource requirements to launch a new venture within legal and formal frame work.
4. Understand the stages of establishment, growth, barriers, and causes of sickness in industry to initiate appropriate strategies for operation, stabilization and growth.

	Unit - I
	6L+3T Hrs 

	Entrepreneur and Entrepreneurship: Introduction; Entrepreneur and Entrepreneurship; Role of entrepreneurship in economic development; Entrepreneurial competencies and motivation; Institutional Interface for Small Scale Industry/Enterprises.

	UNIT - II
	7L+4T Hrs 

	Planning a New Enterprise: Opportunity Scanning and Identification; Creativity and product development process; The technology challenge – Innovation in a knowledge based economy, Sources of Innovation Impulses – Internal and External; Drucker’s 7 Sources of Innovation Impulses, General Innovation Tools, Role of Innovation during venture growth; Market survey and assessment; choice of technology and selection of site.

	Unit - III
	6L+3T Hrs 

	Establishing a New Enterprises: Forms of business organization/ownership; Financing new enterprises –Sources of capital for early-stage technology companies; Techno Economic Feasibility Assessment; Engineering Business Plan for grants, loans and venture capital.

	Unit - IV
	7L+3T Hrs 

	Operational Issues in SSE: Develop a strategy for protecting intellectual property of the business with patent, trade secret, trademark and copyright law; Financial management issues; Operational/project management issues in SSE; Marketing management issues in SSE; Relevant business and industrial Laws.
Performance appraisal and growth strategies: Strategies to anticipate and avoid the pitfalls associated with launching and leading a technology venture; Management performance assessment and control; Causes of Sickness in SSI, Strategies for Stabilization and Growth

	

	Text-books:

1. Byers, Dorf, and Nelson. ‘Technology Ventures: From Ideas to Enterprise’. McGraw Hill. ISBN-13: 978-0073380186., 2010.

2. Bruce R Barringer and R Duane Ireland, ‘Entrepreneurship: Successfully Launching New Ventures’, 3 rd ed., Pearson Edu., 2013.
3. D.F. Kuratko and T.V. Rao, ‘Entrepreneurship: A South-Asian Perspective’, Cengage Learning, 2013.
4. Dr. S.S. Khanka, ‘Entrepreneurial Development’ (4 th ed.), S Chand & Company Ltd.,2012. 5. Dr. Vasant Desai, ‘Management of Small Scale Enterprises’, Himalaya Publishing House, 2004.

	

	

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method:  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 204 E
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Understand entrepreneurship and entrepreneurial process and its significance in economic development.
	2
	0
	3
	2

	CO2
	Develop an idea of the support structure and promotional agencies assisting ethical entrepreneurship.
	2
	0
	3
	2

	CO3
	identify entrepreneurial opportunities, support and resource requirements to launch a new venture within legal and formal frame work.
	2
	0
	3
	2

	CO4
	Understand the stages of establishment, growth, barriers, and causes of sickness in industry to initiate appropriate strategies for operation, stabilization and growth.
	2
	0
	3
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
MTech (Machine Design)

	NPMD 205 E
	II SEM

DESIGN FOR MANUFACTURE
	03 - Credits (2 : 2 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 26L + 13T
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Comprehend the Design fundamentals, material selection process and compare the cost implications of the Design and manufacturability of various products.
2. Apply design guidelines to assembly.
3. Enumerate the general design considerations for casting, casting tolerances and apply a systematic understanding of knowledge in the field of metal casting.
4. Articulate the General design recommendations for machined parts for ease of machining.

	Unit - I
	6L+3T Hrs 

	Effect of Materials And Manufacturing Process on Design:

Major phases of design. Effect of material properties on design Effect of manufacturing processes on design. Material selection process-cost per unit property, Weighted properties and limits on properties methods.
Tolerance Analysis:

Process capability, mean, variance, skewness, kurtosis, Process capability metrics, Cp, Cpk, Cost aspects, Feature tolerances, Geometries tolerances, Geometric tolerances, Surface finish, Review of relationship between attainable tolerance grades and different machining process. Cumulative effect of tolerance-Sure fit law and truncated normal law.

	UNIT - II
	7L+4T Hrs 

	Datum Features, Selective Assembly,:

Functional datum, Datum for manufacturing, Changing the datum. Examples. Interchangeable part manufacture and selective assembly, Group tolerance of mating parts equal, Control of axial play-Introducing secondary machining operations, Laminated shims, examples.
Design of Gauges:

Design of gauges for checking components in assemble with emphasis on various types of limit gauges for both hole and shaft.

	Unit - III
	6L+3T Hrs 

	Design of components with casting consideration:

Design of components with casting consideration. Pattern, Mould, and Parting line. Cored holes and Machined holes. Identifying the possible and probable parting line. Casting requiring special sand cores. Designing to obviate sand cores.

	Unit - IV
	7L+3T Hrs 

	Component design with machining considerations:

Component design with machining considerations link design for turning components-milling, Drilling and other related processes including finish-machining operations.

	

	Text-books:

1. Design for manufacture – Harry Peck, Pitman publications 1983.
2. Metrology – R K Jain Khanna Publication 

	

	Reference books:

1. Product design for manufacture and assembly – Geoffrey Boothroyd, Perter Dewhurst, Winston Knight – Marcel dekker Inc. Newyork.
2. ASM Hand Book. Volume, 20.  

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 205 E
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Comprehend the Design fundamentals, material selection process and compare the cost implications of the Design and manufacturability of various products.
	2
	0
	3
	2

	CO2
	Apply design guidelines to assembly.

	2
	0
	3
	2

	CO3
	Enumerate the general design considerations for casting, casting tolerances and apply a systematic understanding of knowledge in the field of metal casting.
	2
	0
	3
	2

	CO4
	Articulate the General design recommendations for machined parts for ease of machining.
	2
	0
	3
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 211 E
	II SEM

ENGINEERING DESIGN
	03 - Credits (2 : 2 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 26L +13T
	
	SEE Marks : 100


	Course Outcomes:

	1. Use technological innovation to design a product with societal considerations.
2. Inspire creative thinking to generate design concepts, following the best practices of industrial design.

3. Analyze the product design through modeling and simulation for product reliability.

4. Instill the  concepts of quality control, improvement, and assurance with detailed component drawing.

	Unit - I
	6L+3T Hrs 

	The Product Design Process:

Introduction, Product Design Process, Importance of Product Design, the Design Process. A Simplified Approach, Considerations of a Good Design, Detailed Description of Design Process, Marketing, Organization for Design, Computer‐Aided Engineering, Designing to Codes and Standards, Design Review, Technological Innovation and the Design Process, Technological Innovation, Product and Process Cycles, Societal Considerations in Engineering
Need Identification and Problem Definition:

Introduction, Before the Problem‐Definition Step, Identifying Customer Needs, Benchmarking, Customer Requirements, Quality Function Deployment, and Product Design Specification 

	UNIT - II
	7L+4T Hrs 

	Concept Generation and Evaluation:

Introduction, Creativity and Problem Solving, Creativity Methods, Creative Idea Evaluation, Theory of Inventive Problem Solving (TRIZ), Conceptual Decomposition, Generating Design Concepts, Axiomatic Design, Evaluation Methods, Decision Making.
Embodiment Design:

Introduction, Product Architecture, Configuration Design, Parametric Design, Best Practices, Industrial Design, Human Factors Design, Design for the Environment, Design for X (DFX).

	Unit - III
	6L+3T Hrs 

	Modeling and Simulation:

The Role of Models in Engineering Design, Mathematical Modeling, Dimensional Analysis, Similitude and Scale Models, Simulation, Geometric Modeling on the Computer, Finite‐Element Analysis, Computer Visualization, Rapid Prototyping.  
Risk, Reliability, and Safety:

Introduction, Probabilistic Approach to Design, Reliability Theory, Design for Reliability, Failure Mode and Effects Analysis (FMEA), Fault Tree Analysis, Defects and Failure Modes, Techniques of Failure Analysis, Design for Safety.

	Unit - IV
	7L+3T Hrs 

	Robust and Quality Design:

The Concept of Total Quality, Quality Control and Assurance, Quality Improvement, Statistical Process Control, Taguchi Method, Robust Design, Optimization Methods, Evaluation Considerations in Optimization, Design Optimization.
Detail Design:

Introduction, Detail Design, Detail Drawings, Bill of Materials, Impact of CAE on Detail Design, Final Design Review.

	

	Text-books:

1. Engineering Design: A Materials and Processing Approach     George E. Dieter., Third Edition Mc. Graw Hill Company, Newyork.

	

	Reference books:

1. Introduction to Engineering Design. Thomas T. Woodson Mc. Graw Hill Company, Newyork.

2. Elements of Design Engineering. Joseph P. Vidosic. The Ronald Press Company Newyork.
3. Design Engineering. John R. Dixon Mc.Graw Hill Company, Newyork.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 211 E
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Use technological innovation to design a product with societal considerations.
	1
	0
	3
	2

	CO2
	Inspire creative thinking to generate design concepts, following the best practices of industrial design.
	1
	0
	3
	2

	CO3
	Analyze the product design through modeling and simulation for product reliability. 
	1
	0
	3
	2

	CO4
	Instill the concepts of quality control, improvement, and assurance with detailed component drawing.
	1
	0
	3
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 212 E
	II SEM

CONTROL ENGINEERING
	03 - Credits (2 : 2 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 26L +13T
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Study the fundamental concepts of Control systems and mathematical modeling of the system.
2. To study the concepts of block diagrams & signal flow graph and the basic concepts of proportional, integral, and derivative (PID) control.
3. To study the characteristics of closed-loop control systems, including steady-state and transient response, parametric sensitivity, disturbances, error, and stability.
4. To learn the basics of stability analysis of the system.

	Unit - I
	6L+3T Hrs 

	INTRODUCTION                                                                                                                                     

Concept of automatic controls, open and closed loop systems, concepts of feedback, requirement of an ideal control system. Types of controllers – Proportional, Integral, Proportional Integral, Proportional Integral Differential controllers
MATHEMATICAL MODELS:                                                                                                                 

Transfer function models, Models of Mechanical systems, Hydraulic systems.

	UNIT - II
	7L+4T Hrs 

	Block Diagrams and Signal Flow Graphs:                                                                             

Transfer Functions definition, function, blocks representation of system elements, reduction of block diagrams, signal flow graphs: Mason’s gain formula. 

Transient and Steady State Response Analysis:

Introduction, first order and second order system response to step, ramp and impulse inputs, concepts of time constant and its importance in speed of response. System stability: Routh’s –Hurwitz Criterion.

	Unit - III
	6L+3T Hrs 

	Frequency response analysis:                                                                                                     

Polar plots: Stability Analysis, Relative stability concepts, phase and gain margin, Bode Plots: stability analysis using Bode plots, Simplified Bode diagrams.

	Unit - IV
	7L+3T Hrs 

	Root locus plots:                                                                                                                                 

Definition of root loci, general rules for constructing root loci, Analysis using root locus.
Control action and system compensation:                                                                          

Series and feedback compensation, Physical devices for system compensation.

	

	Text-books:
1. Control Systems Engineering IjNagrath, M Gopal New Age International (P) Ltd 2018.
2. Control Systems Engineering S Palani Tata McGraw Hill Publishing Co Ltd. 

	

	Reference books:

1. Control systems Engineering U.A. Bakshi and V.U.Bakshi Technical Publications Pune 3 rd edition 2011.

2. Control Systems Joseph Distefano and Allen Stubberud Schaum's Outline Series 3 rd edition 2017.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method:  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 212 E
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Study the fundamental concepts of Control systems and mathemat
ical modeling of the system. 
	2
	0
	3
	1

	CO2
	To study the concepts of block diagrams & signal flow graph and the basic concepts of proportional, integral, and derivative (PID) control. 
	1
	0
	2
	2

	CO3
	To study the characteristics of closed-loop control systems, including steady-state and transient response, parametric sensitivity, disturbances, error, and stability.
	1
	0
	3
	2

	CO4
	To learn the basics of stability analysis of the system.
	1
	0
	2
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 213 E
	II SEM

STATISTICAL QUALITY CONTROL
	03 - Credits (2 : 2 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 26l + 13T
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Understand the philosophy and basic concepts of quality improvement.
2. Demonstrate the ability to use the methods of statistical process control.
3. Demonstrate the ability to design, use, and interpret control charts for variables.
4. Demonstrate the ability to design, use, and interpret control charts for attributes.

	Unit - I
	6L+3T Hrs 

	INTRODUCTION :









 

The meaning of quality and quality improvement, Quality of design, factors controlling quality of design, quality of conformance, factors controlling quality of conformance, Quality of performance, The quality function, Quality control, Aims of quality control, Quality characteristics, Cost of quality Statistical methods for quality control Benefits of statistical quality control Variables and attributes.  
MODELING PROCESS QUALITY :



  





The concept of variation Gathering of data, Tabular summarization of data Classification and tabulation  Objects of classification The frequency distribution Diagrammatic and graphic presentation Graphical representation of frequency distribution ( Histogram ,frequency polygon, bar chart, ogive curve ) Measures of central values(averages) Types of averages (Mean, median and mode) Measures of dispersion ( Range, standard deviation variance).

	UNIT - II
	7L+4T Hrs 

	CONTROL CHARTS:











Chance and assignable causes of variation Types of control charts  Control charts for variables  Control chart for average and range Control chart for average and standard deviation, Process capability Numerical problems.

	Unit - III
	6L+3T Hrs 

	CONTROL CHARTS FOR ATTRIBUTES:





 

Construction and use of p np c and u charts  Numerical problems.
· Control Chart for Fraction Nonconforming — p chart.
· Control Chart for Nonconforming — np chart.
· Control Chart for Nonconformities — c chart.
· Control Chart for Nonconformities per unit — u chart.

	Unit - IV
	7L+4T Hrs 

	ACCEPTANCE SAMPLING :                                                                          




Lot by lot acceptance sampling for attributes The acceptance sampling problems Advantages & disadvantages of sampling plans single sampling plan for attributes The OC curve Designing a single sampling plan Double sampling plan Multiple sampling plan Sequential sampling plan Dodge and roming sampling plan, LTPD plan AOQL curves.

	

	Text-books:

1. Statistical quality control :  RC Gupta , khanna Publishers New Delhi 2005.
2. Statistical quality control : E. L.Grant and R.S.Leavenworth, 7 edition Mc Graw Hill.
3. Statistical quality control : Mahajan.

	

	

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method:  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 213 E
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Understand the philosophy and basic concepts of quality improvement.
	1
	2
	1
	2

	CO2
	Demonstrate the ability to use the methods of statistical process control. 
	1
	2
	2
	3

	CO3
	Demonstrate the ability to design, use, and interpret control charts for variables. 
	2
	3
	2
	3

	CO4
	Demonstrate the ability to design, use, and interpret control charts for attributes.
	2
	2
	3
	3


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 214E
	II SEM

QUALITY AND RELIABILITY ENGINEERING
	03 - Credits (2 : 2 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 26L + 13T
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Attain the basic techniques of quality improvement, fundamental knowledge of statistics and probability. 
2. Use control charts to analyze for improving the process quality.
3. Describe different sampling plans.
4. Acquire basic knowledge of total quality management.

	Unit - I
	6L+3T Hrs 

	Basic Concepts:                                                                                          


 

Definitions of quality and Reliability, Parameters and Characteristics, Quality control, statistical Quality Control, Reliability concepts.  
Concepts in Probability and Statistics:                                                      




Events, Sample Space, Probability rules, Conditional probability, Dependent and Independent Events, Application of Probability concepts in Quality Control, Problems

	UNIT - II
	7L+4T Hrs 

	Statistical Aspects and Probability Distributions :                                    





Statistical Tools in Quality Control, The concept of Variation, Graphical Tools for data representation and analysis, Discrete and Continuous Distributions, Normal, Poisson, Binomial, Weibull Distribution, Problems, Control charts, Variable charts  X chart, R chart, σ chart, Attribute charts, – P chart, NP chart, C chart.



Failure Data Analysis:                                                                                 




Introduction, Failure Data, Quantitative measures, MTTF, MTBF, Bathtub Curve, Mean Life, Life Testing, Problems, Introduction to Failure Mode and Effect Analysis.

	Unit - III
	6L+3T Hrs 

	Acceptance Sampling:                                                                               


 

Fundamentals of acceptance sampling, types of acceptance sampling, O.C Curve, AQL, LTPD, AOQL.                                  

System Reliability:                                                                                      




Series, parallel and mixed configuration, Block diagram concept,   r- out-of-n structure solving problems using mathematical models.

	Unit - IV
	7L+3T Hrs 

	Reliability Improvement and Allocation:                                                   




Difficulty in achieving reliability, Methods for improving reliability during design, Different techniques available to improve reliability, Optimization, Reliability-Cost trade off, Prediction and Analysis, Problems. 
Maintainability and Availability:                                                                 




Introduction, Formulas, Techniques available to improve maintainability and availability trade-off among reliability, maintainability and availability, Simple problems

	

	

	

	Reference books:

1. Halpern, Seigmund (1978) “ The Assurances Sciences”, Prentice Hall International, New Jersey, U.S.A.
2. Juran, J.M and Gryna, F.M. (1982) “Quality Planning and Analysis”, Tata McGraw Hill 

publishing Coimpany Ltd., New Delhi, India. 

3. Blanchard, Bejamin S. (1986) “Logistics Engineering and Management” Prentice Hall 

International, New Jersey, U.S.A. 

4. Kraus, John W (1988) “Maintainability and Reliability”, Handbook of Reliability. 

5. Engineering and Management, Editors – Ireson. W.G. and Cooms, C.F. McGraw Hill  ,Book Company Inc. U.S.A. 

6. Srinathm K.S. (1985) “Concepts in Reliability Engineering” Affiliated East-West Press  Private Limited ,New-Delhi, India.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 214E
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Attain the basic techniques of quality improvement, fundamental knowledge of statistics and probability. 
	1
	2
	1
	1

	CO2
	Use control charts to analyze for improving the process quality. 
	1
	1
	2
	2

	CO3
	Describe different sampling plans. 
	2
	2
	2
	2

	CO4
	Acquire basic knowledge of total quality management.
	2
	2
	2
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 215 E
	II SEM

COMPUTER GRAPHICS
	03 - Credits (2 : 2 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 26L +13T
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Inculcate and apply various skills in problem solving.
2. Choose most appropriate programming constructs and features to solve the problem in diversified domains.
3. Exhibit the programming skills for the problem that require the writing of well-documented programs including use of logical constructs of language.
4. Demonstrate significant experience with the program development environment.

	Unit - I
	6L+3T Hrs 

	Types and Mathematical Representation of Curves: 

        



 

Curve representation, Explicit, Implicit and parametric representation. Nonparametric and parametric representation of Lines, Circles, Ellipse, Parabola, Hyperbola, Conics. Parametric representation of synthetic curve, Hermite cubic splines, , Bezier curves: Blending function, Properties, generation, B-spline curves- Cox-deBoor recursive formula, Properties, Open uniform basis functions, Non-uniform basis functions, Periodic B-spline curve.

	UNIT - II
	7L+4T Hrs 

	Types and Mathematical Representation of Surfaces: 


        


 

Surface entities- Plane, Ruled, surface of revolution, Tabulated cylinder, Bezier surface,  B-spline surface, Coons patch, Off set surface, Surface representation, Parametric representation of analytic surface- plane, Ruled surface, Surface of revolution, Tabulated cylinder, Parametric representation of synthetic surfaces Hermite bicubic surface, Bezier surface, B-spline surface, Coons surface, Offset surface.

	Unit - III
	6L+3T Hrs 

	Types and Mathematical Representation of Solids: 


                  

 

Solid entities- block, Cylinder, cone, Sphere, wedge, Torous, Solid representation, Fundamentals of solid modeling, Set theory, Regularized set operations, Set membership classification, Half spaces, Basic elements, Building operations, Boundary representation, Basic elements, Building operations, Constructive solid geometry, Basic elements, Building operations, Sweep representation.  

Scan Conversion and Clipping: 



                   





Drawing Algorithms: DDA algorithm, Bresenham's integer line algorithm, Bresenham's circle algorithm, Polygon filling algorithms: scan conversion, Seed filling, Scan line algorithm. Viewing transformation, Clipping - points, lines, Text, Polygon, Cohen, Sutherland line clipping, Sutherland, Hodgmen algorithm.

	Unit - IV
	7L+3T Hrs 

	Transformations :







                    Representation of points, Transformations: Rotation, Reflection, Scaling, Combined Transformations, Translations and Homogeneous Coordinates, A geometric interpretation of homogeneous coordinates, Over all scaling, Points at infinity, Rotation about an arbitrary point, Reflection through an arbitrary line. 

Visual Realism-I: 







                   
 

Introduction, hidden line removal, Visibility of object views, Visibility techniques: minimax test, Containment test, Surface test, Silhouttes, Homogeneity test, Sorting, Coherence, Hidden line priority algorithm, Hidden surface removal- Z-buffer algorithm, Warnock's algorithm, Hidden solid removal - ray tracing algorithm.

	

	Text-books:

1. Ibraham Zeid, "CAD/CAM-Theory and Practice" McGraw Hill, 2006. 

2. Rogoer's Adams, "Mathematical Elements for Computer Graphics", McGraw Hill. 1990 .


	

	Reference books:

1. Xiang Z, Plastock, R. A, Computer Graphics, Schaums outlines, McGraw Hill. 2007. 

2. Foley, Van- Damn, Finner and Hughes, "Computer Graphics", principles and practice, Addison Wesley. 2000.
3. Sinha AN., Udai A D., Computer Graphics, Tata McGraw Hill, 2008.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 215E
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Inculcate and apply various skills in problem solving.
	2
	1
	1
	3

	CO2
	Choose most appropriate programming constructs and features to solve the problem in diversified domains.
	2
	2
	1
	2

	CO3
	Exhibit the programming skills for the problem that require the writing of well-documented programs including use of logical constructs of language.
	2
	2
	2
	1

	CO4
	Demonstrate significant experience with the program development environment.
	2
	0
	1
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 201 N
	II SEM

QUANTITATIVE TECHNIQUES IN DECISION MAKING
Open elective -1
	03 - Credits (3 : 0 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Understand various quantitative & statistical methods.
2. Understand data and draw inference from data.
3. Calculate and interpret statistical values by using statistical tool.
4. Demonstrate an ability to apply various statistical tool to solve Engineering problem.

	Unit - I
	10 Hrs 

	Introduction:                                                                                                                       
          


Statistics and managerial decisions, statistical data and Operations Research techniques. 

Presentation and Analysis of Statistical data:                                                                                  

Tables and graphs as data presentation devices, Frequency distribution, histogram and cumulative frequency curves.
Fundamentals of Statistics, probability and probability distributions:                         
                  

Measures of central tendency and location, Measure of dispersion, skewers and kurtosis, Probability and rules of probability, Random variables and probability distributions Binomial, Poisson, Hyper geometric and Normal.

	UNIT - II
	10 Hrs 

	Correlation and Regression  Analysis:                                                                                                  

Bivariate frequency distribution and scatter diagram, Correlation analysis and Regression analysis, Non linear regression, auto correlation and multiple regression analysis.

Linear Programming Problem:                                                         

                                

Formulation of L.P.P, Solution of L.P.P by graphical method, Solution of L.P.P. by simplex method, Concept of duality and solution of dual problems.

	Unit - III
	10 Hrs 

	Transportation and Assignment Problems:                                                                                          

Structure of transportation problem and various methods to find LB.F.S, Optimality test of transportation problems by MODI method, Solution of degeneracy and unbalanced transportation problems, Assignment problems and solution by Hungarian method and Traveling Salesman problem.      

Theory of Games:  











Two person zero sum game, Minima & maximum strategies, Solution of game by dominance rules, 

arithmetic and algebraic methods, Solution of game by graphical method and method of matrices

	Unit - IV
	10 Hrs 

	Network Analysis:




                                                                     

PERT and CPM, Network construction and determination of critical path, Calculation of ES, EF, LS, LF, TF, FF and IF, Crashing of a project, Scheduling of a project. 


Simulation of Management systems:                                            





Simulation and Monte Carlo method, Waiting line and inventory simulation models.

	

	

	

	Reference books:

1. Srivastava U.K. - "Quantitative Techniques for managerial decisions", New Age International 
               Private Limited.

2. Gupta and Heera - "Operations Research: An Introduction", S.Chand and Company.
3. H. Taha - "Operations Research", Prentice Hall India.
4. Hillier and Liberman "Introduction to Operations Research", McGraw Hill International.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	NPMD 201 N
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Understand various quantitative & statistical methods.
	2
	1
	1
	3

	CO2
	Understand data and draw inference from data.
	2
	2
	1
	2

	CO3
	Calculate and interpret statistical values by using statistical tool.
	2
	2
	2
	1

	CO4
	Demonstrate an ability to apply various statistical tool to solve Engineering problem.
	2
	0
	1
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 202 N
	II SEM

PROJECT MANAGEMENT
	03 - Credits (3 : 0 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Understand the importance of projects and its phases.
2. Analyze projects from marketing, operational and financial perspectives. 
3. Evaluate projects based on discount and non-discount methods.
4. Develop network diagrams for planning and execution of a given project.

	Unit - I
	10 Hrs 

	Introduction: 

Introduction to Project Management, History of Project Management, Project Life Cycle.

	UNIT - II
	10 Hrs 

	Project Analysis: 

Facets of Project Analysis, Strategy and Resource Allocation, Market and Demand Analysis, Technical Analysis, Economic and Ecological Analysis.

	Unit - III
	10 Hrs 

	Analysis: 
Financial Estimates and Projections, Investment Criteria, Financing of Projects. Network Methods in PM: Origin of Network Techniques, AON and AOA differentiation, CPM network, PERT network, other network models.
Optimization in PM: 
Time and Cost trade-off in CPM, Crashing procedure, Scheduling when resources are limited.

	Unit - IV
	10 Hrs 

	Management: 

Scope Management, Work Breakdown Structure, Earned Value Management, Project Risk Management.

	

	Text-books:

1. Prasanna Chandra, Project: A Planning Analysis, Tata McGraw Hill Book Company, New Delhi, 4th Edition,2009.

2. Cleland, Gray and Laudon, Project Management, Tata McGraw Hill Book Company, New Delhi, 3rd Edition, 2007. 

3. Clifford F. Gray, Gautam V. Desai, Erik W. Larson Project Management ,Tata McGraw-Hill Education, 2010.

	

	

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 202 N
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Provide a historical perspective on engineering design and its influence on contemporary society.
	1
	0
	3
	2

	CO2
	Inspire and instill an appreciation for engineering, the engineering profession, and its practices.
	1
	0
	3
	2

	CO3
	To understand the steps of design process in building a device or model in design projects & Introduce engineering profession and creative engineering problem solving.
	1
	0
	3
	2

	CO4
	Design a product or engineer a solution to a problem by applying the engineering design process. steps and documenting and reporting on each phase.
	1
	0
	3
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 203 N
	II SEM

RAPID PROTOTYPING
	03 - Credits (3 : 0 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Learning basics of product design as a means to manage the development of an idea from concept through to production.
2. Analyse , evaluate and apply the generic method for product development. 
3. Learning basics of prototyping.
4. Demonstrate Stereolithogrphy , selective laser sintering , fused deposition modeling , laminated object manufacturing & solid ground curing.

	Unit - I
	10 Hrs 

	Introduction :
Definition , importance of PD, Objectives of PD, essential requirements of PD, who designs product, Project team, steps in new PD, Characteristics of successful product development, Duration and cost of product development , Challenges of product development, Design for manufacture, remanufacturing , sequential and concurrent  engineering. 

Design for manufacture & assembly:   Design for Manufacture and Assembly,  History , Implementation of Design for Assembly ,    Design for Manufacture , How Does DFMA Work, Advantages of Applying DFMA during Product Design, design for Maintainability, Design for Environment Design for safety, Vision and Illumination design.


	UNIT - II
	10 Hrs 

	Development processes and organizations:

A generic development process, Usefulness of a well-defined Development Process, task & responsibilities for marketing, design and manufacturing , 
concept development: The front  end process, adopting the generic product development process, process flow diagram for variant of products, product development organizations (functional, project & matrix).

	Unit - III
	10 Hrs 

	Introduction: Prototype fundamentals, definition of Prototypes, types of prototypes, need for the compression in product development, RP fundamentals , RP wheel, history of RP systems, applications of RP, growth of RP industry, basic principle of rapid prototyping processes, classification of RP systems .   advantages and disadvantages of rapid prototyping .
Stereolithogrphy systems: principle, process details, advantages and disadvantages, applications.

	Unit - IV
	10 Hrs 

	Selective Laser sintering: 
Principle, process details , advantages and disadvantages, applications.

Fused deposition modeling: Principle, , process details , advantages and disadvantages, applications.

Laminated object manufacturing:  Principle, process details, LOM materials advantages and disadvantages, applications.

Solid Ground curing: principle of operation, machine details, advantages and disadvantages, applications.

	

	Text-books:

1. Product design & development  by  Karl T Ulrich and Steven D Eppinger.
2. Rapid Prototyping principles and applications  by C K Chua, K F Leong and C S Lim.

	

	Reference books:

1. The design of everyday things by Don Norman.
2. Product designs from concept to Manufacture by Jennifer Hudson.
3. Additive manufacturing by Brent Stucker, David W. Rosen, and lan Gibson. 

4. Engineering design and rapid prototyping by Ali K. Kamrani and EmadAbouel Nasr.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method:  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 203 N
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Learning basics of product design as a means to manage the development of an idea from concept through to production. 
	1
	1
	2
	3

	CO2
	Analyse, evaluate and apply the generic method for product development . 
	2
	1
	2
	2

	CO3
	Learning basics of prototyping.
	2
	1
	1
	3

	CO4
	Demonstrate Stereolithogrphy, selective laser sintering, fused deposition modeling, laminated object manufacturing & solid ground curing .
	2
	1
	2
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 204 N
	II SEM

SUPPLY CHAIN MANAGEMENT
	03 - Credits (3 : 0 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Understand the decision phases and apply competitive and supply chain strategies.
2. Understand drivers of supply chain performance. 
3. Analyze factors influencing network design. 
4. Analyze the role of forecasting in a supply chain.

	Unit - I
	10 Hrs 

	Strategic Framework: 
Introduction to Supply Chain Management, Decision phases in a supply chain, Process views of a supply chain: push/pull and cycle views, Achieving Strategic fit, Expanding strategic scope.

	UNIT - II
	10 Hrs 

	Supply Chain Drivers and Metrics: 
Drivers of supply chain performance, Framework for structuring Drivers, Obstacles to achieving strategic fit.
Designing Supply Chain Network: 
Factors influencing Distribution Network Design, Design options for a Distribution network, E-Business and Distribution network, Framework for Network Design Decisions, Models for Facility Location and Capacity Allocation.

	Unit - III
	10 Hrs 

	Forecasting in SC:
Role of forecasting in a supply chain, Components of a forecast and forecasting methods, Risk management in forecasting.

	Unit - IV
	10 Hrs 

	Aggregate Planning and Inventories in SC: 

Aggregate planning problem in SC, Aggregate Planning Strategies, Planning Supply and Demand in a SC, Managing uncertainty in a SC: Safety Inventory. Coordination in SC: Modes of Transportation and their performance characteristics, Supply Chain IT framework, Coordination in a SC and Bullwhip Effect.

	

	Text-books:

1. Sunil Chopra and Peter Meinl, Supply Chain Management - Strategy, Planning and Operation, 4th Edition, Pearson Education Asia, 2010.

2.  David Simchi-Levi, PhilpKamintry and Edith Simchy Levy, Designing and Managing the Supply Chain - Concepts Strategies and Case Studies, 2nd Edition, Tata-McGraw Hill, 2000.

3.  John J Coyle, ‘Managing Supply Chains A Logistics Approach’, 9th Edition, Cengage Learning, 2013.
4. Jeremy F Shapiro, ‘Modeling the Supply Chain’, 2nd Edition, Cengage Learning, 2007.

	

	

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 204 N
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Understand the decision phases and apply competitive and supply chain strategies.
	1
	1
	3
	3

	CO2
	Understand drivers of supply chain performance.
	2
	1
	2
	2

	CO3
	Analyze factors influencing network design.
	2
	2
	1
	3

	CO4
	Analyze the role of forecasting in a supply chain.
	2
	1
	2
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 205 N
	II SEM

MAINTENANCE ENGINEERING AND MANAGEMENT
	03 - Credits (3 : 0 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Students are able to explain principle and maintenance function and classify equipments based on methods of maintenance.
2. Students are able to explain and evaluate failure of equipment, repair, performance of maintenance.
3. Students are able to calculate practically and evaluate, reliability & availability of equipments and components.
4. Students are able to explain roles of measuring equipments used in condition monitoring (vibration, lubricant analysis, NDT) and possessing basic competence in operating measuring equipment and interpreting measurement result.

	Unit - I
	10 Hrs 

	Failure Statistics:                                                                                

Distributions. Breakdown time distributions, Poisson, Exponential and Normal.

	UNIT - II
	10 Hrs 

	Maintenance Planning:                                                                     

Overhaul and Repair: Meaning and Difference, overhaul/Repair/Replace maintenance policy for equipment subject to breakdown.

	Unit - III
	10 Hrs 

	Replacement Decisions

Optimal interval between preventive replacements of equipment subject to breakdown, group replacement.

	Unit - IV
	10 Hrs 

	Maintenance Systems:                        

Fixed Time Maintenance, Condition based Maintenance, Operate to Failure, opportunity maintenance, Design out maintenance, total productive maintenance. 






  

Inspection Decision:                                                                       

Optimal Inspection frequency (for maximization of profit and minimization of downtime) Non-destructive Inspection Lubrication program development CPM and PERT in maintenance. Scheduling techniques. Spare parts Management. Repair cycle, Repair Complexity and Maintenance Control Indices. Concept of Terrotechnology.

	

	

	

	Reference books:

1. Kelly and M.J. Harris "Management of Industrial Maintenance", Butterworth and  

Company Limited. 

2. AKS Jardine "Maintenance, Replacement and Reliability", Pitman Publishing. 

3. Joseph D. Patton "Prevetie Maintenance", Instrument Society of America. 

4. P. Gopala Krishnan and AX. Benetjee "Maintenance and Spare parts Management". 

5. H.P. Garg "Industrial Maintenance". 

6. Siachi Nakajima "A guide to TPM" .
7. Stainer "Planet Engineering Hand Book", McGraw Hill. 

8. Lindley R. Higgins "Maintenance Engineering Hand Book". 

9. 9. L.C. Morrow "Maintenance Engineering Hand Book".

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method:  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE: NPMD 205 N
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Students are able to explain principle and maintenance function and classify equipments based on methods of maintenance.
	1
	1
	3
	3

	CO2
	Students are able to explain and evaluate failure of equipment, repair, performance of maintenance.
	2
	1
	2
	2

	CO3
	Students are able to calculate practically and evaluate, reliability & availability of equipments and components.
	2
	1
	3
	3

	CO4
	Students are able to explain roles of measuring equipments used in condition monitoring (vibration, lubricant analysis, NDT) and possessing basic competence in operating measuring equipment and interpreting measurement result.
	2
	1
	2
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 201 L
	II SEM

REVERSE ENGINEERING AND GD&T LAB
	02 - Credits (1 : 0 : 2)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 13L + 13P
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Practices and use different measuring instruments.
2. Practices and use different scanning techniques.
3. Understanding Reverse engineering process and implementation.
4. Hands on experience on editing using different software.

	Part - A
	 

	Experiments:

1. Measure any simple component made up of simple rectangular sections with precision measuring instruments such as digital vernier caliper and then create its 3d model in any 3d CAD software. Also export it as STL file.

2. Measure any mechanical component with fillet, chamfer and hole features with appropriate measuring instruments and then create a 3d model in any 3D modelling software. Also export it as STL file.

3. Use any android or iOS mobile 3d scanner mobile software with respective phones to scan simple mechanical components. Export them into STL files using any online or Android, windows or mac os software.

4. Learn use of mesh room and mesh lab software to convert the photos into 3d models and editing of 3D models.

5. Use any of the contact type scanner to convert a simple mechanical component into a 3d model and export it to STL file.

6. Use any of the hand heldnon-contact scanner to scan the simple mechanical component and export it to STL file.

7. Use any of the slicing software to slice the given STL file.

8. Use any of FDM type 3d printing machine to 3d print any one simple component with no overhang.

9. Use any of the FDM type 3d printing machine to 3d print any one mechanical component with overhang.
10. Use any of the FDM type 3d printing machine to 3d print any one sculpture.


	Part - B
	 

	GD&T: The Basics of Geometric Dimensioning and Tolerancing:
1. Limitations of Tolerance Before GD&T
..
2. How GD&T Works

 HYPERLINK "https://formlabs.com/asia/blog/gdt-geometric-dimensioning-and-tolerancing/" \l "GD%26T%20Tolerancing%20Guidelines" 

3. GD&T Tolerancing Guidelines

 HYPERLINK "https://formlabs.com/asia/blog/gdt-geometric-dimensioning-and-tolerancing/" \l "Geometric%20Tolerancing%20Symbols" 

4. Geometric Tolerancing Symbols

 HYPERLINK "https://formlabs.com/asia/blog/gdt-geometric-dimensioning-and-tolerancing/" \l "Feature%20Control%20Frame%20(FCF)" 

5. Feature Control Frame (FCF)

 HYPERLINK "https://formlabs.com/asia/blog/gdt-geometric-dimensioning-and-tolerancing/" \l "Tolerancing%20in%203D%20Printing" 

6. Tolerancing in 3D Printing
.
7. GD&T Case Study
.
8. Prototype and Manufacture Parts Rapidly With 3D Printing
.

	

	


	CO’s
	SUB CODE: NPMD 201L
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	Able to Practices and use of different measuring instruments .
	2
	2
	3
	3

	CO2
	Able to practices and the use different scanning techniques. 
	2
	2
	3
	3

	CO3
	To Understanding Reverse engineering process and implementation.
	2
	1
	3
	3

	CO4
	Hands on experience on editing using different software. 
	2
	1
	3
	3


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 301 C
	III SEM

THEORY OF PLASTICITY 
(FAST TRACK/BRIDGE COURSE)
	04 - Credits (3 : 2 : 0)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40L+13T
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. To apply theory of elasticity to formulate and solve elasticity problems.

2. Elucidate the concepts of plastic stress-strain relation.

3. To identify and analyze the yield criteria for ductile material.

4. To formulate, solve and analyze plastic bending of beams and torsion of bars.

	Unit - I
	10L+3T Hrs

	Fundamentals of elasticity:                                                                                

Concept of stress, strain, stress strain transformation laws. Spherical and deviatoric stress, and strain tensor. Octahedral stress strain. Engineering and natural strains, cubical dilation, strain rate and the strain rate tensor. Numericals.

	UNIT - II
	10L+3T Hrs 

	Plastic Stress – Strain Relations:                                                                     

Types materials, Empirical relations, Theories of plastic flow: Saint-Venant’s theory, Prandtl-Reuss theory. Experimental verification of Saint Venant’s theory of plastic flow. The concept of plastic potential.

	Unit - III
	10L+4T Hrs 

	Yield Criteria For Ductile Metal :

Introduction, Yield or plasticity conditions. Experimental evidence for yield criteria. The Haigh_Westergaard stress space. Geometrical representation of Yield criteria, Numerical.

	Unit - IV
	10L+3T Hrs 

	Plastic bending of beams and Torsion of bars.:                        

Analysis of stress in bending: Idealized stress strain curve, Non-linear stress strain curve, Shear stress distribution, Residual stresses in plastic bending. Plastic bending of unsymmetrical bending.

Torsion of bars: Plastic torsion of a circular bar. Residual stress: Elastic-perfectly plastic material, Nonlinear material. Soap film analogy for plastic torsion. 





  

	

	Text-books:

1. Sadhu Singh, “Theory of Plasticity and Metal forming Process”, Khanna Publishers, Delhi

2. R.A.C. Slater, “Engineering Plasticity – Theory and Application to Metal Forming Process”,  McMillan Press Ltd.

	

	Reference books:

1. Johnson and Mellor, “Plasticity for Mechanical Engineers”.
2. Haffman and Sachs, “Theory of Plasticity”.
3. Chakraborty, “Theory of plasticity”,  Mc Graw Hill.

	

	Scheme of Examination (SEE):

Student has to solve PART-A compulsorily and from PART-B. FOUR full questions selecting any ONE from each of the FOUR UNITS.

	Course assessment method  :  Continuous and Semester end assessment.

	Assignments:

1. This course will require assignments that will include the preparation of proto type model.

2. Preparation of reports and additional assignments as determined by the instructor.


	CO’s
	SUB CODE:  NPMD 301 C
	PO-1
	PO-2
	PO-3
	PO-4

	CO1
	To apply theory of elasticity to formulate and solve elasticity problems.
	2
	0
	3
	2

	CO2
	Elucidate the concepts of plastic stress-strain relation.
	2
	0
	3
	2

	CO3
	To identify and analyze the yield criteria for ductile material.
	2
	0
	3
	2

	CO4
	To formulate, solve and analyze plastic bending of beams and torsion of bars.
	2
	0
	3
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 301 P
	III SEM

PROJECT WORK PHASE -1
	03 - Credits (0 : 0 : 6)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 00
	
	SEE Marks : 50


	Course Outcomes:

	At the end of the course the student should be able to:

1. Get an idea and confidence in designing, analysing and executing the project.
2. Apply the knowledge of latest trends in design/manufacture and relate their ideas while executing the project.

3. Prepare documents in team and enhance his written and oral communication presentations.
4. Develop individual confidence to handle various engineering assignments and expose themselves  to acquire life skills to meet societal challenges.

	
	 

	Project Work Phase-1: 

1. The project work shall be carried out individually. 

2. However, in case a disciplinary or interdisciplinary project requires more participants, then a group consisting of not more than three shall be permitted.

3. Students in consultation with the guide/co-guide (if any) in disciplinary project or guides/co

guides (if any) of all departments in case of multidisciplinary projects, shall pursue a literature survey and complete the preliminary requirements of the selected Project work. 

4. Each student shall prepare a relevant introductory project document, and present a seminar.

5. CIE marks shall be awarded by a committee comprising of Head of Department  as Chairman, all Guide/s and co-guide/s (if any) and a senior faculty of the concerned departments. 
6. The CIE marks awarded for project work phase-1, shall be based on the evaluation of Project Report, Project Presentation skill, and performance in the Question and Answer session in the ratio of 50:25:25.


	 CO’s 
	Subject Code:  NPMD 301 P
	PO 1
	PO 2
	PO 3
	PO 4

	CO1
	Get an idea and confidence in designing, analysing and executing the project.
	1
	3
	1
	1

	CO2
	Apply the knowledge of latest trends in design/manufacture and relate their ideas while executing the project.
	2
	3
	2
	2

	CO3
	 Prepare documents in team and enhance his written and oral communication presentations.
	3
	3
	3
	2

	CO4
	Develop individual confidence to handle various engineering assignments and expose themselves to acquire life skills to meet societal challenges.
	2
	3
	2
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 301 S
	III SEM

SOCIETAL PROJECT
	03 - Credits (0 : 0 : 6)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 00
	
	SEE Marks : 50


	Course Outcomes:

	At the end of the course the student should be able to:



	
	 

	Societal Project: 

1. Students in consultation with the internal guide as well as with external guide (much preferable) shall involve in applying technology to workout/proposing viable solutions for societal problems.

2. CIE marks shall be awarded by a committee comprising of HoD as Chairman, Guide/co-guide if any, and a senior faculty of the department. The CIE marks awarded shall be based on the evaluation of Project Report, Project Presentation skill, and performance in the Question and Answer session in the ratio of 50:25:25.

3. Those, who have not pursued /completed the Societal Project, shall be declared as fail in the course and have to complete the same during subsequent semester/s after satisfying the Societal Project requirements. 
4. There is no SEE (University examination) for this course.


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 301 I 
	III SEM

INTERNSHIP
	06 - Credits (0 : 0 : 3)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40
	
	SEE Marks : 50


	Course Outcomes:

	At the end of the course the student should be able to:

1. Work with industrial practitioners and Experience ethical and professional work culture.
2. Acquire knowledge and skills to compete in the job market with this and exposure.
3. Improve their knowledge and skills relevant to their areas of specialization.
4. Acquire skills in communication, management and teamwork and make a technical report.

	
	 

	Internship: 
1. 06 Weeks internship should be completed during the intervening vacation of II and  III semesters. 

2. Those, who have not pursued /completed the internship, shall be declared as fail in the internship course and must complete the same during subsequent University examinations after satisfying the internship requirements.

3. Internship SEE (University examination) shall be as per the University norms.

4. SEE marks shall be awarded by a committee comprising of Head of Department as Chairman, Guide/co-guide if any, and a senior faculty of the department. 

5. The SEE marks awarded for INTERNSHIP, shall be based on the evaluation of Project Report, Project Presentation skill, and performance in the Question-and-Answer session in the ratio of 50:25:25.


	CO’s 
	 Course Outcomes (CO’s)
	PO 1
	PO 2
	PO 3
	PO 4

	CO1
	Work with industrial practitioners and Experience ethical and professional work culture.
	1
	1
	1
	1 

	CO2
	Acquire knowledge and skills to compete in the job market with this experience and exposure.
	2
	2
	2
	2

	CO3
	Improve their knowledge and skills relevant to their areas of specialization. 
	3
	3
	3
	2

	CO4
	Acquire skills in communication, management and teamwork and make a technical report.
	2
	2
	2
	2


BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102 
MECHANICAL ENGINEERING
M.Tech (Machine Design)

	NPMD 401 P
	IV SEM

PROJECT WORK PHASE -2
	18 - Credits (0 : 0 : 6)

	Hrs./Week : 03
	
	CIE Marks : 50

	Total Hours : 40
	
	SEE Marks : 100


	Course Outcomes:

	At the end of the course the student should be able to:

1. Work with industrial practitioners and Experience ethical and professional work culture.

2. Acquire knowledge and skills to compete in the job market with this and exposure.
3. Improve their knowledge and skills relevant to their areas of specialization.
4. Acquire skills in communication, management and team-work and make a technical report.

	
	 

	Project Work Phase-2:

1. Students in consultation with the guide/co-guide (if any) in disciplinary project or guides/co-guides (if any) of all departments in case of multidisciplinary projects, shall continue to work of Project Work phase -1 to complete the Project work. 

2. Each student / batch of students shall prepare project document, and present a seminar.

3. CIE marks shall be awarded by a committee comprising of Head of Department   as Chairman, all Guide/s and co-guide/s (if any) and a senior faculty of the concerned departments. 

4. The CIE marks awarded for project work phase -2, shall be based on the evaluation of Project Report, Project Presentation skill, and performance in the Question and Answer session in the ratio of 50:25:25.

5. SEE shall be at the end of IV semester. 
6. Project work evaluation and Viva-Voce examination (SEE), after satisfying the plagiarism check, shall be as per the University norms.


	CO’s 
	 Course Outcomes (CO’s)
	PO 1
	PO 2
	PO 3
	PO 4

	CO1
	Work with industrial practitioners and Experience ethical and professional work culture.
	1
	1
	1
	1 

	CO2
	Acquire knowledge and skills to compete in the job market with this and exposure.
	2
	2
	2
	2

	CO3
	Improve their knowledge and skills relevant to their areas of specialization.
	3
	3
	3
	2

	CO4
	Acquire skills in communication, management and team-work and make a technical report.
	2
	2
	2
	2
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