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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
Scheme of Teaching and Examinations — 2022
M.Tech.,Production Technology(MPY)
Choice Based Credit System (CBCS)and Outcome-Based Education(OBE)
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22MST/MTE/MPD/MEM | Mathematical Methods in Engg. 50 | 50
1 BSC /MPM/MPY/MSE11 03 00 00 03 100 3
2 | ipcc 22MPY12 CAE and CIM 03 [o02] o0 | 03|50 |50 |100] 4
3 | pcc 22MPY13 Decision-Making Techniques 03 00 02 03 | 50 | 50 | 100 | 4
a | pcc 22MPY14 Advanced Foundry Technology 02 00 02 03 | 50 | 50 | 400 | 3
5 | pcc 22MPY15 Theory of Metal Cutting 02 |o0| o2 03 | °0 | 0 | 100 | 3
6 | mcc 22RMI16 Research Methodology and IPR 03 00 00 03 | 50 | 50 | 400 | 3
7 | pccL 2IMPYL1T Production Engg. Laboratory 01 02 00 03 | 30 | 50 | 400 | 2
22AUD18/ Classes and evaluation procedures are as per the
8 | AUD/AEC 22AEC18 BOS recommended ONLINE courses policy of the online course providers. PP
TOTAL| 17 [ 04 | 06 |21]350]350] 700 | 22

Note: BSC-Basic Science Courses, PCC: Professional core. IPCC-Integrated Professional Core Courses, MCC- MandatoryCredit 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)

Integrated Professional Core Course (IPCC): Integrated Professional Core Course (IPCC): Refers to Professional Theory Core Course Integrated
with practical of the same course. The theory part of the IPCC shall be evaluated both by CIE and SEE. The practical part shall be evaluated by
only CIE (no SEE). However, questions from the practical part of IPCC shall be included in the SEE question paper.

Audit Courses /Ability Enhancement Courses Suggested by BOS (ONLINE courses): Audit Courses: These are prerequisite courses suggested

by the concerned Board of Studies. Ability Enhancement Courses will be suggested by the BOS if prerequisite courses are not required for the

programs. Ability Enhancement Courses:

e These courses are prescribed to help students to enhance their skills in in fields connected to the field of specialisation as well allied fields
that leads toemployable skills. Involving in learning such courses are impetus to lifelong learning.

e  The courses under this category are online courses published in advance and approved by the concerned Board of Studies.

e  Registration to Audit /Ability Enhancement Course shall be done in consultation with the mentor and is compulsory during the concerned
semester.

e In case a candidate fails to appear for the proctored examination or fails to pass the selected online course, he/she can register and
appear for the same course if offered during the next session or register for a new course offered during that session, in consultation
with the mentor.

e The Audit Ability Enhancement Course carries no credit and is not counted for vertical progression. However, a pass in such a course is
mandatory for the award of the degree.

Skill development activities:Under Skill development activities in a concerning course, the students should
1. Interact with industry (small, medium, and large).

2. Involve in research/testing/projects to understand their problems and help creative and innovative methods to solve the problem.
3. Involve in case studies and field visits/ fieldwork.

4. Accustom to the use of standards/codes etc., to narrow the gap between academia and industry.

5. Handle advanced instruments to enhance technical talent.

6. Gain confidence in modelling of systems and algorithms for transient and steady-state operations, thermal study, etc.

7. Work on different software/s (tools) to simulate, analyze and authenticate the output to interpret and conclude.

All activities should enhance student’s abilities to employment and/or self-employment opportunities, management skills, Statistical analysis,
fiscal expertise, etc.

Students and the course instructor/s to involve either individually or in groups to interact together to enhance the learning and application
skills of the study they have undertaken. The students with the help of the course teacher can take up relevant technical —activities which will
enhance their skill. The prepared report shall be evaluated for CIE marks.

04082023 2




04082022/V3

04082023 3



04082022/V3

Programme Outcome:

PO1 - An ability to independently carry out research /investigation and development work to

solve practical problems.
PO2 - An ability to write and present a substantial technical report/document.

PO3 - 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

PO4 - Understand contemporary issues in manufacturing engineering and develop relationship
between product design and manufacturability to create safe, reliable, and cost-effective

products.

POS - Understand the process of converting customer needs into engineering specifications to
create product designs that are sensitive to user needs and robust against unanticipated

uses and misuse

PO6 - Employ advanced prototyping methods to shorten design cycles and narrow alternatives

without restricting innovation.

PO7 - Understand and debate the roles and responsibilities of a product designer/manufacturer on

society.
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Semester- I
MATHEMATICAL METHODS IN ENGG.
(common to MPY/MTE/MPD/MEM/MPM/MST /MSE)
Course Code 22MPY11 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:

e To have an insight into solving Linear Algebraic Equations.

e Learn to use the roots of equations.

e To develop proficiency in solving ordinary and partial differential equations arising in
engineering applications, using numerical methods.

e To enable learning concepts of Sampling theory, RBD and their implication in Mechanical
Engineering.

e Tounderstand the techniques of Simple mathematical models in estimating high accuracy and
their applications.

Module-1

Errors and Simple Mathematical modelling: Error definition, round off errors and truncation errors. Mathematical
modelling and Engineering problem solving: Simple mathematical model, Conservation Laws of Engineering.
Engineering Applications on : i) Deflection of Beams ii) Terminal velocity of a freely falling body (RBT Levels: L1 &

L2) (Text Book:1) 8 Hrs
Teaching- Chalk and talk method / PowerPoint Presentation
Learning
Process
Module-2

System of Linear Algebraic Equations And Eigen Value Problems: Gauss-Jordan Method, Cholesky Method,

Partition method, Givens method for symmetric matrices, (RBT Levels: L1 & L2) (Text Book:3) 8Hrs
Teaching- Chalk and talk method / PowerPoint Presentation
Learning
Process
Module-3

Roots of Equations: Muller’s method, Graeffe’s roots squaring method. Numerical solutions of second order
ordinary differential equations: Runge Kutta method & Milne’s Predictor-corrector method.. (RBT Levels: L2 & L3)

(Text Book:3) 8Hrs
Teaching- Chalk and talk method / PowerPoint Presentation
Learning
Process
Module-4

Partial Differential Equations: Numerical solution of one dimensional wave equation, Heat equation,(Schmidt's
explicit formula)& Laplace equation(Gauss-Seidel process) by finite difference schemes. (RBT Levels: L2 & L3)
(Text Book:6). 8Hrs

Teaching- Chalk and talk method / PowerPoint Presentation
Learning
Process
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Module-5

Sampling theory: Testing of hypothesis (Single mean & single proportion only), Chi square test and F-test. Analysis
of Variance (ANOVA): one way classification, Design of experiments, RBD. (RBT Levels: L2 & L3) (Ref. Book:4).
8Hrs

Teaching- Chalk and talk method / PowerPoint Presentation
Learning
Process

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The
minimum passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the
maximum marks of SEE. A student shall be deemed to have satisfied the academic requirements and earned the
credits allotted to each subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum
total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks
2. Two assignments each of 20 Marks or one Skill Development Activity of 40 marks
to attain the COs and POs

The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the
outcome defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions)
from each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Suggested Learning Resources:
Books

1. Steven C Chapra and Raymond P Canale, “Numerical Methods for Engineers,” 7th Ed., cGraw-Hill Edition, 2015

2. Theory of ordinary differential equations, Coddington E., Levinson N., McGraw-Hill publishing Company, TMH
Edition, 9th Reprint, 1987..

3. M K Jain, S.RK Iyengar, R K. Jain, Numerical methods for Scientific and engg computation, New Age
International, 2003.

4. R.E, Walpole, R.H.Myres, S.L.Myres and Keying Ye, “Probability and Statistics for Engineers and Scientists”, 9th
Edition, Pearson, 2012

5. Dr.B.S. Grewal, “Numerical Methods in Engineering and Science”, Khanna Publishers, 1999

6. K Shankar Rao, “Introduction to Partial Differential Equations” Prentice - Hall of India Pvt. Lt., 1995 Edition

7. C.Ray Wylie and Louis C Barrett, “Advanced Engineering Mathematics”. 6th edition, McGraw-Hill, 1995.
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Web links and Video Lectures (e-Resources):

http://.ac.in/courses.php?disciplinelD=111

http://www.class-central.com/subject/math(MOOCs)

http://academicearth.org/

http://www.bookstreet.in.
VTU e-Shikshana Program
VTU EDUSAT Program

Skill Development Activities Suggested

Quizzes
Assignments
Seminars

Course outcome (Course SKill Set)

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

S1. No. Description Blooms Level
co1 Acquire the idea of significant figures, types of errors during numerical computation.
Cco2 Learn various numerical methods to solve system of linear equations

Cco3 Analyze and solve PDE"s related to wave equation arising in vibration analysis.

Co4 Understand sampling theory

CO5 Acquire knowledge of algebraic equations and analyze

Program Outcome of this course

Sl. No. Description Pos

PO1 An ability to independently carry out research /investigation and development work
to solve practical problems.

P02 An ability to write and present a substantial technical report/document.

PO3 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

P04 Understand contemporary issues in manufacturing engineering and develop
relationship between product design and manufacturability to create safe, reliable,
and cost-effective products.

PO5 Understand the process of converting customer needs into engineering
specifications to create product designs that are sensitive to user needs and robust
against unanticipated uses and misuse

PO6 Employ advanced prototyping methods to shorten design cycles and narrow
alternatives without restricting innovation.

PO7 Understand and debate the roles and responsibilities of a product

designer/manufacturer on society.
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Mapping of COS and Pos
PO1 | PO2 PO3 P04 | PO5 | PO6 | PO7
co1 3 2 2 3 3 3 3
coz2 2 3 2 3 3 2 3
co3 3 3 2 3 2 3 3
co4 2 3 1 2 3 3 2
Cco5 2 3 3 2 2 3 2

(Note : High - 3, Medium - 2, and Low - 1)
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Semester |

CAE and CIM
Course Code 22MPY12 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 3:2:0 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 10-12 Lab slots Total Marks 100
Credits 04 Exam Hours 03

Course objectives:

e To learn the basic concepts of Computer Aided Engineering and different discretization methods.
e To learn the different meshing techniques.

e To imbibe the basic knowledge of CAD, CAE and CIM

e To develop the fundamental skill sets in CNC Programming

e Toinculcate the fundamental knowledge in automated material handling and storage system.

MODULE-1

Elemental Properties: Introduction to Computer Aided Engineering, CAE in product development discretization methods
— Finite Element Method (FEM), Finite Difference Method (FDM) and Finite Volume Method (FVM), CAE tools Pre
processor, Solver, Post processor.

Element Shapes: 1D, 2D and 3D elements, Nodal unknowns and Field variables. 8Hrs
Teaching- 1.Chalk and Talk are used for Problem Solving./White board
Learning 2. Power-point Presentation
Process
MODULE-2

Meshing Techniques: Discretization of a structure, 1D, 2D and 3D element meshing, Elements selection criteria, Refining
mesh, Effect of mesh density in critical region, use of symmetry. Problems on Beams and Trusse.

8Hrs

Teaching- 1.Chalk and Talk are used for Problem Solving./White board
Learning Process | 2. Power-point Presentation

MODULE-3

Production development through CIM: Computers in Industrial manufacturing, Product cycle & Production development
cycle, Introduction of CAD/CAM & CIM, sequential and concurrent engineering, soft and hard prototyping.

Computer Process Monitoring: Process control methods, direct digital control, supervisory computer control, steady state
optimal control, on line search strategies, adaptive control.

8Hrs
Teaching- 1.Chalk and Talk are used for Problem Solving./White board
Learning 2. Power-point Presentation
Process
MODULE-4

Computer Integrated Manufacturing: Fundamentals of CAD/CAM, Computerized Manufacturing planning systems, shop
floor control & automatic identification techniques. Computer Network for manufacturing and the future automated
factor.

8Hrs
Teaching- 1.Chalk and Talk are used for Problem Solving./White board
Learning 2. Power-point Presentation
Process
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MODULE 5

Automated material Handling Storage: Material functions, types of material handling equipment, analysis of material
handling systems, design of system, conveyor system, automated guided vehicle systems, automated storage/retrieval
systems, caroused storage systems work in process storage, interfacing handling & storage with manufacturing.

8Hrs
Teaching- 1.Chalk and Talk are used for Problem Solving./White board
Learning 2. Power-point Presentation
Process
SI.NO Experiments

1 Study of Finite Element Analysis Package - 1D, 2D, Structural problems

2 Evaluation of displacement (Strain) and Stress.
3 Problems involving on Beams and Trusses
4

Problems involving Trusses

5 Study of functions assigned to Alphabets and Symbols. G and M codes, grouping of codes, Assigned and
Unassigned, Model and Non Model codes.

6 Writing the program for Step Turning
7 Writing the program for Taper Turning
8

Writing the program for Threading

9 Writing the program for Milling

10 Writing the program for Drilling

Experiments/ Activities/Demonstrations/Visits/Analytics etc., that enhances the skill of the learners
(Activities are only for CIE)

1 Exercises on Robots

2 General Configuration of
a. Robot

3

b. Different Programming methods

4 Overview of Robot languages.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of
SEE. A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE

(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together
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CIE for the theory component of IPCC

1. Two Tests each of 20 Marks
Two assignments each of 10 Marks/One Skill Development Activity of 20 marks
Total Marks of two tests and two assignments/one Skill Development Activity added will be CIE for 60 marks, marks
scored will be proportionally scaled down to 30 marks.

CIE for the practical component of IPCC

e On completion of every experiment/program in the laboratory, the students shall be evaluated and marks shall
be awarded on the same day. Thel5 marks are for conducting the experiment and preparation of the
laboratory record, the other 05 marks shall be for the test conducted at the end of the semester.

e The CIE marks awarded in the case of the Practical component shall be based on the continuous evaluation of
the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of all experiments’ write-
ups are added and scaled down to 15 marks.

e The laboratory test at the end /after completion of all the experiments shall be conducted for 50 marks and
scaled down to 05 marks.

e Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory component of
IPCC for 20 marks.

SEE for IPCC
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the course
(duration 03 hours)

The question paper will be set for 100 marks and marks scored will be scaled down proportionately to 50 marks.
The question paper will have ten questions. Each question is set for 20 marks.

3. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-
questions), should have a mix of topics under that module.
4. The students have to answer 5 full questions, selecting one full question from each module.

The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion will have a CIE component

only. Questions mentioned in the SEE paper shall include questions from the practical component).

e  The minimum marks to be secured in CIE to appear for SEE shall be the 15 (50% of maximum marks-30) in the
theory component and 10 (50% of maximum marks -20) in the practical component. The laboratory component
of the IPCC shall be for CIE only. However, in SEE, the questions from the laboratory component shall be
included. The maximum of 04/05 questions to be set from the practical component of IPCC, the total marks of
all questions should not be more than the 20 marks.

®  SEE will be conducted for 100 marks and students shall secure 40% of the maximum marks to qualify in the SEE.
Marks secured will be scaled down to 50. (Student has to secure an aggregate of 50% of maximum marks of the
course(CIE+SEE)

Suggested Learning Resources:
Books

1. CAD/CAM -Zimmers& Grover — PHI
2. CAD/CAM/CIM - P.Radhakrishna - New Age International - 2" edition
3. CAD/CAM - P.N.Rao - TMH
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Web links and Video Lectures (e-Resources):

e VTU e-Shikshana Program
e VTU EDUSAT Program

Web links and Video Lectures (e-Resources):

e https://www.youtube.com/watch?v=fQ17i9RThvk
e  https://www.youtube.com/watch?v=NXel87Do0bA
e https://www.youtube.com/watch?v=5qQCNg0Ja5Y
e https://www.youtube.com/watch?v=Sx j50K5gZo

e https://www.youtube.com/watch?v=1 Bv9BJE2II

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

e  Quizzes
e Assignments
e Seminars

Course outcome

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

Sl. No. Description Blooms Level
Cco1 Different element properties L1, L2, L3, L4
C02 Meshing techniques L1, L2, L3, L4
Co3 Categorize computer aided quality control work for manufacturing. L1, L2, L3, L4
Cco4 List and explain different flow lines and transfer mechanisms L1, L2, L3, L4,L5
CO5 Categorize Automated material Handling Storage system. L1, L2, L3, L4

Program Outcome of this course

SI. No. Description POs

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

2 An ability to write and present a substantial technical report/document. PO2

3 To be able to demonstrate a degree of mastery over the area as per the specialization PO3
of the program.

4 Understand contemporary issues in manufacturing engineering and develop
relationship between product design and manufacturability to create safe, reliable, PO4
and cost-effective products.

5 Understand the process of converting customer needs into engineering specifications
to create product designs that are sensitive to user needs and robust against PO5
unanticipated use and misuse

6 Employ advanced prototyping methods to shorten design cycles and narrow
alternatives without restricting innovation. PO6
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Mapping of COS and POs (Indicative only)

PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 2 2 3 3 3 - 2
Cco2 3 2 2 2 3 - 2
Cco3 - - 3 3 3 3 2
Co4 - 3 3 2 3 - 2
CO5 2 - 2 - 3 - 2

(Note : High - 3, Medium - 2, and Low - 1)
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Semester |

Decision- Making Techniques
Course Code 22MPY13 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 3:0:2 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 10-12 Activity Total Marks 100
Credits 04 Exam Hours 03

Course Learning objectives:

o To provide greater insight into decision-making processes with strong fundamentals.

e To understand how people perceive and decide about risk and transform domain situation to LPP and solve it.

e To formulate domain situations into Transportation, Assignment, and Travelling salesman problems and
derive Optimum solutions.

e To formulate game theory problems and obtain solutions using different methods and to understand the
fundamentals of Queues.

e To develop an appropriate network diagram for the given problem and analyze the project using CPM/PERT,
Crash the project and obtained minimum cost/time schedule.

Module-1

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

Fundamentals of Statistics and Probability: Presentation and Analysis of Statistical Data, Measures of Central
tendency and Location, Measure of Dispersion, Skewness and Kurtosis: Numerical Problems, Introduction to

Probability and basic rules of probability. 8 Hrs
Teaching- Chalk and talk, Videos, PowerPoint Presentation, Animations, Analytical methods, Problem solving,
Learning Numerical exercises, Creating conducive environment in classroom for discussions and understanding
Process through peer learning, promoting self learning activities and Giving assignments.

Module-2

Decision Making under Uncertainty: Alternative criteria for decision under uncertainty. Numerical Examples.
Linear Programming Problem: Formulation of LPPs, Solution of LPPs by graphical method.

Solution of LPP by simplex method: Concept of duality and solution of dual problems, Solution of LPP by dual simplex.
8 Hrs

Teaching- Chalk and talk, Videos, PowerPoint Presentation, Animations, Analytical methods, Problem solving,
Learning Process | Numerical exercises, Creating conducive environment in classroom for discussions and understanding
through peer learning, promoting self learning activities and Giving assignments

Module-3

Transportation and Assignment Problems: Structure of transportation problem and various methods to find IBFS,
Optimality test of transportation problems by MODI method, Solution of degeneracy and unbalanced transportation
problems, Time minimisation problems, Assignment problems and solution by Hungarian method, Flight scheduling

problems, and Travelling Salesman-problem (TSP). 8Hrs
Teaching- Chalk and talk, Videos, PowerPoint Presentation, Animations, Analytical methods, Problem solving,
Learning Numerical exercises, Creating conducive environment in classroom for discussions and understanding
Process through peer learning, promoting self learning activities and Giving assignments
Module-4

Theory of Games: Two person zero sum game, Mini-max & Maxi-min strategies, Solution of game by dominance rules,
arithmetic and algebraic methods, mx2 and 2xn games: Solution by method of sub games and graphical method. 3x3
games: Solution by method of matrices, approximate method using iterative procedure.

Waiting Line: Basic structure of queuing systems and characteristics, Expressions for [(M/M/I):(FCFS/e=/=)] queuing
model. Simple Problems. 8Hrs
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Teaching- Chalk and talk, Videos, PowerPoint Presentation, Animations, Analytical methods, Problem solving,
Learning Numerical exercises, Creating conducive environment in classroom for discussions and understanding
Process through peer learning, promoting self learning activities and Giving assignments

Module-5

Network Analysis: PERT and CPM, Network construction and determination of critical path, Calculation of ES, EF, LS, LF,
TF, FF and IF, Crashing of projects to obtain minimum cost/minimum time schedule.

Simulation of Management Systems: Simulation and Monte Carlo method, Waiting line and inventory simulation

models. 8Hrs
Teaching- Chalk and talk, Videos, PowerPoint Presentation, Animations, Analytical methods, Problem solving,
Learning Numerical exercises, Creating conducive environment in classroom for discussions and understanding
Process through peer learning, promoting self learning activities and Giving assignments.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of
SEE. A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks
Two assignments each of 20 Marks or one SKill Development Activity of 40 marks to attain the COs
and POs
3. The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the
outcome defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.

The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from
each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

N

Suggested Learning Resources:
Text Books:

1. Quantitative Techniques for Managerial Decisions — U K Srivastava, G V Shenoy, and S C Sharma, - New Age
International (P) Ltd., Publishers
2. Operations Research: P K Gupta and D S Heera — S Chand & Company Ltd.

Reference Books

1. Operations Research - H. A. Taha- Prentice Hall of India
2. Introduction to Operations Research - Hillier and Liberman- McGraw Hill International
3. Operations Research — S. D Sharma, Kedar Nath Ram Nath & Company Ltd.

04082023
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Web links and Video Lectures (e-Resources):

https://www.bbau.ac.in/dept/UIET/EME-601%200peration%20Research.pdf
https://www.youtube.com/watch?v=FdKgeeb4q3w
https://www.youtube.com/watch?v=jemAWA WQCE
https://www.youtube.com/watch?v=gblL3vYqg3cPk
https://www.youtube.com/watch?v=M8POtpPtQZc
https://www.youtube.com/watch?v=-YBIR1IUF-UY
https://www.youtube.com/watch?v=rCLIyT547MY
https://www.youtube.com/watch?v=lwX8HvF7DYM
https://www.youtube.com/watch?v=JxnPBrNccqY
https://www.youtube.com/watch?v=Wgkertjrr7s
https://www.youtube.com/watch?v=v5ZfvATEoDY
https://www.youtube.com/watch?v=xGkpXk-AnWU
https://www.youtube.com/watch?v=YueJukoFBMU
https://www.youtube.com/watch?v=fSugTgnCVRg
https://www.youtube.com/watch?v=KUskbAasVCY
https://www.youtube.com/watch?v=Z-YgfAASlew
https://www.youtube.com/watch?v=_g0Aw99V2Dc

Skill Development Activities Suggested

At the end of the lecture/presentation, numerical exercises are to be taken up to solve problems related to the
topics covered. Additional problems are to be given for practice and also as assignments under each of the topics

covered.

Field visits are to be made to collect empirical data pertaining to various decision-making models and

subsequently the appropriate model is to be applied to solve the problems.

Course outcome (Course Skill Set)

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

SI. No. Description Blooms Level
Co1
To explain the need for Statistics in managerial decision making and compute the various 11 L2 13 L4
measures of central tendency, dispersion, skewness and kurtosis for the collected P
statistical data
Co2 Identify situations of DMUR and solve it. Formulate LPP and derive optimal solutions
. ) . . - L1, L2, L3, L4
using graphical method or Simplex method of different varieties
Co3 Identify the situations appropriate for the application of Transportation, Assignment, 1112 13 L4
and Travelling salesman problems and derive optimum solution. LT
CO4 Identify the areas of application of Game theory and formulate mathematical problems 111213 L4
with competitive situations and derive solutions. Explain waiting line problems and derive ’ 'LS' '
solution for [(M/M/1):(FCFS/o0/o0)] queuing model.
CcO5 Apply the appropriate network techniques (PERT/CPM) to projects and Obtain optimum 1112 13 L4
time/cost Networks through crashing. Apply Monte-Carlo simulation for waiting line and T ’
inventory situations. L5
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https://www.bbau.ac.in/dept/UIET/EME-601%20Operation%20Research.pdf
https://www.youtube.com/watch?v=FdKgeeb4q3w
https://www.youtube.com/watch?v=jemAWA_WQCE
https://www.youtube.com/watch?v=gbL3vYq3cPk
https://www.youtube.com/watch?v=M8POtpPtQZc
https://www.youtube.com/watch?v=-YBlR1UF-UY
https://www.youtube.com/watch?v=rCLlyT547MY
https://www.youtube.com/watch?v=lwX8HvF7DYM
https://www.youtube.com/watch?v=JxnPBrNccqY
https://www.youtube.com/watch?v=Wgkcrtjrr7s
https://www.youtube.com/watch?v=v5ZfvATEoDY
https://www.youtube.com/watch?v=xGkpXk-AnWU
https://www.youtube.com/watch?v=YueJukoFBMU
https://www.youtube.com/watch?v=fSuqTgnCVRg
https://www.youtube.com/watch?v=KUskbAasVCY
https://www.youtube.com/watch?v=Z-YqfAA9lew
https://www.youtube.com/watch?v=_g0Aw99V2Dc
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Program Outcome of this course

Sl. No. Description Pos

1 An ability to independently carry out research/investigation and development work to 01
solve practical problems

2 An ability to write and present a substantial technical report/document. PO2

3 To be able to demonstrate a degree of mastery over the area as per the specialization of
the program. PO3

4 Understand contemporary issues in manufacturing engineering and develop relationship
between product design and manufacturability to create safe, reliable, and cost-effective PO4
products.

5 Understand the process of converting customer needs into engineering specifications to
create product designs that are sensitive to user needs and robust against unanticipated PO5
use and misuse

6 Employ advanced prototyping methods to shorten design cycles and narrow alternatives POG
without restricting innovation.

7 Understand and debate the roles and responsibilities of a product P07
designer/manufacturer on society.

Mapping of COS and POs

PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 2 2 2 1 1 - -
Co2 2 2 3 2 1 - -
Cco3 2 2 3 2 1 - 1
Co4 2 2 2 2 1 - 1
CO5 3 2 3 2 2 1 1

(Note : High - 3, Medium - 2, and Low - 1)
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Semester |

ADVANCED FOUNDRY TECHNOLOGY
Course Code 22MPY14 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 25 Hrs + 10-12Activities Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:

To understand the concept of solidification & gating system
To understand the design & quality control of casting.

e  Understand the working principle of various furnaces.
Identify characteristics of non ferrous metals.

Module-1

Solidification of Casting: Concept of solidification of metals, Homogenous and heterogeneous nucleation, Growth
mechanism, Solidification of pure metals and alloys, Mechanism of columnar and dendritic growth, Coring or
Segregation, Solidification time and Chvorinov's rule, Concept of progressive and directionalsolidifications.

Principles of Casting and Risering: Purpose of the gating system, Components of the gating System and its functions,
Design of the gating System, types of gates, Gating ratio and its functions, Definitionand functions of the riser, Types
of risers and their application,

Design of the riser - its shape, Size and location. Use of insulatingmaterial and exothermic compounds in risers.

05 Hrs
Teaching- 1.Chalk and Talk are used for Problem Solving./White board
Learning 2. Power-point Presentation
Process 3. Video demonstration or Simulations
Module-2

Design of Casting: Factors to be considered in casting design, Design consideration in pattern making, moulding
techniques and core making and assembly, Cooling stresses and hot spots in casting and modification in casting
geometry to overcome them.

Casting Quality Control: Casting defects and factors responsible for them, Different inspection and testing methods to

evaluate the casting, Quality control activities in a foundry, Salvaging methods of defective casting. 05 Hrs
Teaching- 1.Chalk and Talk are used for Problem Solving./White board
Learning 2. Power-point Presentation
Process 3. Video demonstration or Simulations
Module-3

Furnace Technology: Study of various furnaces used in foundry, construction and operation of crucible and hearth
furnace, Resistance, Arc and Induction furnaces - their construction, Operation and application. Heat treatment
furnaces and drying ovens used in foundry.

Gray Cast - Iron Foundry Practice: Chemical Composition and structure of gray cast iron, Moulding, gating and risering
techniques, melting of gray cast iron in Cupola and induction furnace, Inoculation of gray cast iron, Application of gray
cast iron castings.

Ductile Cast Iron: Chemical composition and structure of ductile cast iron, Melting and spherodization treatment,
Inoculation of ductile iron,

Properties and application of ductile iron casting. 05 Hrs
Teaching- 1.Chalk and Talk are used for Problem Solving./White board
Learning 2. Power-point Presentation

Process 3. Video demonstration or Simulations
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Module-4

Steel Casting Practice: Common steel casting, their composition, structure and properties. Melting and refining of
steel, Gating and risering system of steel castings cleaning of steel castings.
Aluminum Foundry Practice: Composition, properties and application of common aluminum alloy casting, Melting

and casting of Al-alloys, Gating and risering system of Al alloy casting. 05 Hrs
Teaching- 1.Chalk and Talk are used for Problem Solving./White board
Learning 2. Power-point Presentation
Process 3. Video demonstration or Simulations
Module-5

Copper alloy Foundry Practice: General characteristics of common cast copper alloys, Melting and casting of copper
alloys, Gating and risering of cu-alloy castings.

Foundry Mechanization and Modernization: Introduction to modernization, Mechanization of foundry and its
advantages, Mechanization of sand plant, moulding and core making mechanization in melting, pouring and shake out
units, Material handling equipments and conveyor systems, Brief sketches and description of layouts of job,

Captive and mechanized foundries. 05 Hrs
Teaching- 1.Chalk and Talk are used for Problem Solving./White board

Learning 2. Power-point Presentation

Process 3. Video demonstration or Simulations

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of
SEE. A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE (Continuous
Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks
2. Two assignments each of 20 Marks or one Skill Development Activity of 40 marks
to attain the COs and POs

The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.

The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from
each module.

4.  Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

N

Suggested Learning Resources:
Reference Books:

1. Principle of metal casting - Heine, et. al - Tata-McGraw-Hill Publication —2003.
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Web links and Video Lectures (e-Resources):

e  VTU e-Shikshana Program
e VTU EDUSAT Program

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

o (Quizzes
e Assignments

e Seminars

Course outcome (Course Skill Set)

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

SI. No. Description Blooms Level
co1 Understand the concept of solidification and design of gatesand riser in casting.

Co2 Design casting and apply quality control techniques.

co3 Understand and design moulding for grey cast, malleable castiron and ductile cast iron.

Co4 Understand and design steel, aluminum and copper alloycasting.

CO5 Modernize the casting techniques improving the efficientquality.

Program Outcome of this course

Sl. No. Description Pos

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

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

3 To be able to demonstrate a degree of mastery over the area as per the specialization PO3
of the program.

4 Understand contemporary issues in manufacturing engineering and develop
relationship between product design and manufacturability to create safe, reliable, PO4
and cost-effective products.

5 Understand the process of converting customer needs into engineering
specifications to create product designs that are sensitive to user needs and robust PO5
against unanticipated use and misuse

6 Employ advanced prototyping methods to shorten design cycles and narrow POG
alternatives without restricting innovation.

7 Understand and debate the roles and responsibilities of a product P07
designer/manufacturer on society.
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Mapping of COS and POs

PO1

PO2

PO3

PO4

PO5

PO6

PO7

co1

Co2

Cco3

co4

CO5

(Note : High - 3, Medium - 2, and Low - 1)
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Semester |

THEORY OF METALCUTTING
Course Code 22MPY15 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 2:0:2 SEE Marks 50
Total Hours of Pedagogy 25 theory + 10-12 activities Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:

e Understand and analyze the fundamentals of different cutting too land materials.

e Understand and analyze Mechanics of metal cutting.

e Understandandanalyzecuttingforceanditsmeasurementsusingdynamometers and temperature distribution
during metal cutting.

e Understand and analyze tool wear and tool life-mechanisms and effects.

e Understand and analyze the Thermal Aspects and selection of cutting fluids and Optimum cutting speed and cost

techniques.

Module-1

Mechanics Of Metal Cutting: Mechanism of chip formation, Orthogonal & Oblique cutting, types of chips, built up
edge, Determination of shear plane angle, forces on the chips, forces in orthogonal cutting, Merchant circle diagram
and analysis, Theory of Lee & Shaffer, coefficient of friction, power & energy relationship, velocity relationship, shear-
strain, factors affecting forces and power, problems.

Geometry Of Cutting Tools: Single point and multi point cutting tools, tools nomenclature, tool point reference

systems, tool signature, Recommended tool angles, Effect of cutting parameters on tool geometry. 05 Hrs
Teaching- 1.Chalk and Talk are used for Problem Solving./White board
Learning 2. Power-point Presentation
Process 3. Video demonstration or Simulations
Module-2

Tool Materials And Their Properties: Characteristics of tool materials, types of tool materials — carbon tool steels,
high speed steels, cast alloys, cemented carbides, ceramics, diamonds, SIALON, CBN,UCON, recommended cutting
speeds for the above tools, discussion on die steels, air, water, oil hardening of tools and their applications. 05 Hrs

Teaching- 1.Chalk and Talk are used for Problem Solving./White board
Learning Process | 2. Power-point Presentation
3. Video demonstration or Simulations

Module-3

Measurement Of Cutting Forces: Reasons for measuring cutting forces, Classification of cutting force dynamometers—
mechanical, hydraulic, pneumatic, optical, inductance, piezoelectric, and strain gauge type dynamometers.
Dynamometers For Machine Tools: Dynamometers for lathe, drilling, grinding and milling, Calibration of

dynamometers. 05 Hrs
Teaching- 1.Chalk and Talk are used for Problem Solving./White board

Learning 2. Power-point Presentation

Process 3. Video demonstration or Simulations

Module-4

Thermal Aspects In Metal Cutting:

Heat sources in metal cutting, temperature in chip formation, temperature distribution, and experimental
determination of tool temperatures.

Cutting Fluids: Basic actions of cutting fluids, properties of cutting fluids, selection of cutting fluids, application of

cutting fluids, filtration of fluids, recommended cutting fluids. 05 Hrs
Teaching- 1.Chalk and Talk are used for Problem Solving./White board
Learning 2. Power-point Presentation
Process 3. Video demonstration or Simulations
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Module-5

Economics Of Machining: Introduction, elements of total production cost, optimum cutting speed and tool life for
minimum cost, optimum cutting speed and tool life for maximum production, problems.
Advanced Machining Techniques: Cryo machining &high speed machining. Causes of vibration and chatter in

machining, and their remedy. 05 Hrs
Teaching- 1.Chalk and Talk are used for Problem Solving./White board
Learning 2. Power-point Presentation
Process 3. Video demonstration or Simulations

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of
SEE. A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE
(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 Marks or one SKkill Development Activity of 40 marks to attain the COs and
Pos.

3. The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks

CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the
outcome defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from
each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Suggested Learning Resources:
Text books :
1. Metal Cutting Principles - M.C. Shaw - Oxford Publication - 1985.

2. Fundamentals of metal cutting & Machine Tools-by B.L.Juneja & G.S-Sekhar -Wiley Eastern.

Web links and Video Lectures (e-Resources):

e VTU e-Shikshana Program
e VTU EDUSAT Program

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

®  Quizzes
e Assignments

e Seminars
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Course outcome (Course Skill Set)

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

SI. No. Description Blooms Level
Cco1 Explain the fundamentals of different cutting tool and materials

Co2 Explain Mechanics of metal cutting.

Cco3 Explain cutting force and its measurement using dynamometers and temperature

distribution during metal cutting

Co4 Explain tool wear and tool life -mechanisms and effects.

CO5 Explain the Thermal Aspects and selection of cutting fluids and Optimum cutting
speed and cost techniques

Program Outcome of this course

S1. No. Description Pos

1 An ability to independently carry out research/investigation and development work o1
to solve practical problems

2 An ability to write and present a substantial technical report/document. PO2

3 To be able to demonstrate a degree of mastery over the area as per the specialization PO3
of the program.

4 Understand contemporary issues in manufacturing engineering and develop
relationship between product design and manufacturability to create safe, reliable, PO4

and cost-effective products.

5 Understand the process of converting customer needs into engineering
specifications to create product designs that are sensitive to user needs and robust PO5
against unanticipated use and misuse

6 Employ advanced prototyping methods to shorten design cycles and narrow POG
alternatives without restricting innovation.
7 Understand and debate the roles and responsibilities of a product PO7

designer/manufacturer on society.
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Mapping of COS and POs

PO1

PO2

PO3

PO4

PO5

PO6

PO7

co1

Co2

Cco3

co4

CO5

(Note : High - 3, Medium - 2, and Low - 1)
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Semester |

RESEARCH METHODOLOGY AND IPR
Course Code 22RMI16 CIE Marks 50
Teaching Hours/Week (L:P:SDA) 3:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Learning objectives:

e To give an overview of the research methodology and explain the technique of defining a research problem

e To explain the functions of the literature review in research.

e To explain carrying out a literature search, its review, developing theoretical and conceptual frameworks and
writing a review.

e To explain various research designs and their characteristics.

e To explain the details of sampling designs, and also different methods of data collections.

e To explain the art of interpretation and the art of writing research reports.

e To explain various forms of the intellectual property, its relevance and business impact in the changing global
business environment.

® To discuss leading International Instruments concerning Intellectual Property Rights

MODULE-1

Research Methodology: Introduction, Meaning of Research, Objectives of Research, Motivation in Research, Types 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, and
Problems Encountered by Researchers in India.

Defining the Research Problem: Research Problem, Selecting the Problem, Necessity of Defining the Problem,

Technique Involved in Defining a Problem, An lllustration. 8Hrs
Teaching-Learning Process Power-point Presentation, Chalk and Talk are used for Problem Solving,
MODULE-2

Reviewing the literature: Place of the literature review in research, Bringing clarity and focus to your research problem,
Improving research methodology, Broadening knowledge base in research area, Enabling contextual findings, How to
review the literature, searching the existing literature, reviewing the selected literature, Developing a theoretical
framework, Developing a conceptual framework, Writing about the literature reviewed.

Research Design: Meaning of Research Design, Need for Research Design, Features of a Good Design, Important
Concepts Relating to Research Design, Different Research Designs, Basic Principles of Experimental Designs, Important
Experimental Designs. 8Hrs

Teaching-Learning Process Power-point Presentation, Chalk and Talk are used for Problem Solving,

MODULE-3

Design of Sampling: Introduction, Sample Design, Sampling and Non-sampling Errors, Sample Survey versus Census
Survey, Types of Sampling Designs.

Measurement and Scaling: Qualitative and Quantitative Data, Classifications of Measurement Scales, Goodness of
Measurement Scales, Sources of Error in Measurement Tools, Scaling, Scale Classification Bases, Scaling Techniques,
Multidimensional Scaling, Deciding the Scale.

Data Collection: Experimental and Surveys, Collection of Primary Data, Collection of Secondary Data, Selection of
Appropriate Method for Data Collection, Case Study Method. 8Hrs

Teaching-Learning Process | Power-point Presentation, Chalk and Talk are used for Problem Solving,

MODULE-4

Testing of Hypotheses: Hypothesis, Basic Concepts Concerning Testing of Hypotheses, Testing of Hypothesis, Test
Statistics and Critical Region, Critical Value and Decision Rule, Procedure for Hypothesis Testing, Hypothesis Testing for
Mean, Proportion, Variance, for Difference of Two Mean, for Difference of Two Proportions, for Difference of Two
Variances, P-Value approach, Power of Test, Limitations of the Tests of Hypothesis.
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Chi-square Test: Test of Difference of more than Two Proportions, Test of Independence of Attributes, Test of Goodness
of Fit, Cautions in Using Chi Square Tests. 8Hrs

Teaching-Learning Process | Power-point Presentation, Chalk and Talk are used for Problem Solving,

MODULE-5

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 Reports.
Intellectual Property: The Concept, Intellectual Property System in India, Development of TRIPS Complied Regime in
India, Patents Act, 1970, Trade Mark Act, 1999,The Designs Act, 2000, The Geographical Indications of Goods
(Registration and Protection) Act1999, Copyright Act,1957,The Protection of Plant Varieties and Farmers" Rights Act,
2001,The Semi-Conductor Integrated Circuits Layout Design Act, 2000, Trade Secrets, Utility Models, IPR and
Biodiversity, The Convention on Biological Diversity (CBD) 1992, Competing Rationales for Protection of IPRs, Leading
International Instruments Concerning IPR, World Intellectual Property Organisation(WIPO),WIPO and WTO, Paris
Convention for the Protection of Industrial Property, National Treatment, Right of Priority, Common Rules, Patents,
Marks, Industrial Designs, Trade Names, Indications of Source, Unfair Competition, Patent Cooperation Treaty (PCT),
Advantages of PCT Filing, Berne Convention for the Protection of Literary and Artistic Works, Basic Principles, Duration
of Protection, Trade Related Aspects of Intellectual Property Rights(TRIPS) Agreement, Covered under TRIPS Agreement,
Features of the Agreement, Protection of Intellectual Property under TRIPS, Copyright and Related Rights, Trademarks,
Geographical indications, Industrial Designs, Patents, Patentable Subject Matter, Rights Conferred, Exceptions, Term of
protection, Conditions on Patent Applicants, Process Patents, Other Use without Authorization of the Right Holder,
Layout-Designs of Integrated Circuits, Protection of Undisclosed Information, Enforcement of Intellectual Property
Rights, UNSECO. 8Hrs

Teaching-Learning Process Power-point Presentation, Chalk and Talk are used for Problem Solving,

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 50% of the maximum marks. Minimum passing marks in SEE is 40% of the maximum marks of
SEE. A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each
subject/ course if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE (Continuous
Internal Evaluation) and SEE (Semester End Examination) taken together.
Continuous Internal Evaluation:

1. Three Unit Tests each of 20 Marks

2. Two assignments each of 20 Marks or one Skill Development Activity of 40 marks to attain the COs and POs

3. The sum of three tests, two assignments/skill Development Activities, will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course.
Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately reduced to 50.

2. The question paper will have ten full questions carrying equal marks.

3. Each full question is for 20 marks. There will be two full questions (with a maximum of four sub-questions) from

each module.
4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each module

Suggested Learning Resources:
Books

1. C.R. Kothari, Gaurav Garg, “Research Methodology: Methods and Techniques”, New Age International, 4th Edition,
2018.

2. Ranjit Kumar, “Research Methodology a step-by-step guide for beginners”, SAGE Publications, 3rd Edition, 2011 (For
the topicReviewing the literature under module 2)

3. Study Material - Professional Programme Intellectual Property Rights, Law and Practice, The Institute of Company
Secretaries ofIndia, Statutory Body Under an Act of Parliament, September 2013. (For the topic Intellectual Property

under module 5)
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4. William M. K. Trochim ; 1StEdition, illustrated ; Publisher, Atomic Dog Pub., 2005
5. Fink A, “Conducting Research Literature Reviews: From the Internet to Paper”, Sage Publications, 20112009.

Web links and Video Lectures (e-Resources):
e  https://archive.nptel.ac.in/courses/127/106/127106227/
e  https://www.youtube.com/watch?v=GSeeyJVDOJU

Skill Development Activities Suggested

e Skill Development Activities Suggested:
e Interact with industry (small, medium, and large).

® Involve in research/testing/projects to understand their problems and help creative and innovative methods to solve
the problem.

e |nvolve in case studies and field visits/ fieldwork.
® to the use of standards/codes etc., to narrow the gap between academia and industry.

e Handle advanced instruments to enhance technical talent.

® Gain confidence in modelling of systems and algorithms for transient and steady-state operations, thermal study, etc.

e Accustom Work on different software/s (tools) to simulate, analyse and authenticate the output to interpret and
conclude.

Course outcome (Course Skill Set)

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

Sl. No. Description Blooms Level
co1 Discuss research methodology and the technique of defining a research problem 2
Cco2 Explain the functions of the literature review in research, carrying out a literature search, 2

developing theoretical and conceptual frameworks and writing a review

Cco3 Explain various research designs, sampling designs, measurement and scaling techniques 2
and also different methods of data collections.

co4 Explain several parametric tests of hypotheses, Chi-square test, art of interpretation and 2
writing research reports

CO5 Discuss various forms of the intellectual property, its relevance and business impact in 2

the changing global business environment and leading International Instruments

Program Outcome of this course

Sl. No. Description POs
1 An ability to independently carry out research/investigation and development work 1
to solve practical problems.
2 An ability to write and present a substantial technical report/document. 2
3 Students should be able to demonstrate a degree of mastery over the area as per 3

the specialization of the program. The mastery should be at a level higher than the
requirements in the appropriate bachelor program.

4 Students should be able to design, synthesize and analyse a physical engineering 4
systems using modern tools and techniques.
5 Students should be able to conduct analytical and experimental investigations on 5

Industrial and societal problems to provide sustainable solutions.
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Mapping of COS and POs (Indicative only)

PO1 PO2 PO3 PO4 PO5
co1l 3 3 3 1 3
co2 3 3 2 1 1
co3 3 3 1 1 1
co4 3 3 2 1 1
Co5 3 3 1 2 1

(Note : High - 3, Medium - 2, and Low - 1)
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| Semester

PRODUCTION ENGINEERING LABORATORY
Course Code 22MPYL17 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 1:2:0 SEE Marks 50
Credits 03 Exam Hours 03

Course objectives:

e Understand usage of G and M codes and write CNC program for a given component.
e Use CAM package for simulating tool path, power requirement and cycle time, etc.
e  Measure cutting forces during machining using different Dynamometers

e Understand the different specimen preparation techniques.

SI.NO Experiments
1 To become familiar with the use of a kinematics graphics simulator in order to perform robot motion and
programming.
2
Simulation of Cutting/Milling operations on a computer using CAM packages
3
Determination of Chip reduction co-efficient (reciprocal of chip thickness ratio) during single point turning.
4 Forces measurements during orthogonal turning.
5 Torque and Thrust measurement during drilling.
6
Measurement of Chip tool Interface temperature during turning using thermocouple technique.
7
Study of capstan lathe and its tooling and prepare a tool layout and job as per given drawing.
8 To prepare metallic samples for metallographic examination and to study the principle and construction of the
Metallurgical Microscope.
Demonstration Experiments ( For CIE ) if any
9
10
11
12

Course outcomes (Course Skill Set)

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

COl1 Understand usage of G and M codes and write CNC program for a given component.
CO2 Use CAM package for simulating tool path, power requirement and cycle time, etc.
CO3 Measure cutting forces during machining using different Dynamometers

CO4 Perform the different specimen preparation techniques.
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Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum passing
mark for the CIE is 50% of the maximum marks. A student shall be deemed to have satisfied the academic requirements and
earned the credits allotted to each course. The student has to secure not less than 40%of maximum marks in the semester-
end examination(SEE). In total of CIE and SEE student has to secure 50% maximum marks of the course.

Continuous Internal Evaluation (CIE):
CIE marks for the practical course is 50 Marks.

e The split-up of CIE marks for record/ journal and test are in the ratio 60:40.

e Each experiment to be evaluated for conduction with observation sheet and record write-up. Rubrics for the evaluation
of the journal/write-up for hardware/software experiments designed by the faculty who is handling the laboratory
session and is made known to students at the beginning of the practical session.

e Record should contain all the specified experiments in the syllabus and each experiment write-up will be evaluated for 10
marks.

e Total marks scored by the students are scaled downed to 30 marks (60% of maximum marks).

e Weightage to be given for neatness and submission of record/write-up on time.

e Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8" week of the semester and
the second test shall be conducted after the 14" week of the semester.

e In each test, test write-up, conduction of experiment, acceptable result, and procedural knowledge will carry a weightage
of 60% and the rest 40% for viva-voce.

e The suitable rubrics can be designed to evaluate each student’s performance and learning ability.

e The average of 02 tests is scaled down to 20 marks (40% of the maximum marks).

e The Sum of scaled-down marks scored in the report write-up/journal and average marks of two tests is the total CIE
marks scored by the student.

Semester End Evaluation (SEE):

e  SEE marks for the practical course is 50 Marks.
e  SEE shall be conducted jointly by the two examiners of the same institute, examiners are appointed by the University.
e All laboratory experiments are to be included for practical examination.
(Rubrics) Breakup of marks and the instructions printed on the cover page of the answer script to be strictly adhered to by
the examiners. OR based on the course requirement evaluation rubrics shall be decided jointly by examiners.
Students can pick one question (experiment) from the questions lot prepared by the internal /external examiners jointly.
Evaluation of test write-up/ conduction procedure and result/viva will be conducted jointly by examiners.
General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure and result in -60%, Viva-voce
20% of maximum marks. SEE for practical shall be evaluated for 100 marks and scored marks shall be scaled down to 50
marks (however, based on course type, rubrics shall be decided by the examiners)
Change of experiment is allowed only once and 10% Marks allotted to the procedure part to be made zero.
The duration of SEE is 03 hours

Suggested Learning Resources:

e  https://archive.nptel.ac.in/courses/127/106/127106227/
e  https://www.youtube.com/watch?v=GSeeyJVDOJU

BOS recommended ONLINE courses (NPTEL/MOOC/Coursera/MIT, etc.)

Course Code 22AUD18/22AEC18 Credits PP

End of 1 Semester
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Scheme of Teaching and Examinations and Syllabus
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
Scheme of Teaching and Examinations — 2022
M.Tech.PRODUCTION TECHNOLOGY (MPY)
Choice Based Credit System (CBCS) and Outcome Based Education(OBE)
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