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BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

Institute Vision & Mission Statement

Institute Vision
“Produce globally employable innovative engineers with core values.”

/ Institute Mission \

e Re-engineer curricula to meet global employment requirement
e Promote innovative practices at all levels.

e Imbibe core values

e Reform policies, systems and processes at all levels.

e Develop faculty and staff members to meet the challenges

)

Core Values

Quality, Creativity, Team Work, Lifelong Learning, Pro-activeness,
Cost Consciousness, Sharing, Transparency
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Academic Regulations

FOR POST GRADUATE PROGRRAMMES

ADMISSION

A candidate for admission to the two year degree programme for Master of
Technology  must  have  eligibility as  per  the Gujarat
Government/ACPC/GTU/CVM rules.

Admission granted to an applicant is to be considered provisional until all the
fees are paid and all the prescribed documents are in order. BVM Engineering
College DISCLAIMS ALL RESPONSIBILITIES if any of the documents
required as per ACPC/ Gujarat Technological University requirements are not
submitted or found unacceptable by it. The college will not accept responsibility
for students who do not submit the expected examination/ registration forms in
time.

PROGRAMMES OF STUDY

A student shall follow the prescribed courses as given in the programme of study
to which he/she is admitted. These courses for various programmes are listed in
Annexure — 1.

The syllabi for these courses are given in Annexure — I1.
COURSES LEVELS

At the commencement of each semester a student shall register for the set of
courses he/she intends to pursue during the semester. For the registration
process, refer AR (PG) 8.

All courses offered are divided into two levels: Level 1 and 2. The levels
correspond to successive years of study of a typical M. Tech. student. In other
words, a regular student will complete his Level-1 courses during his first year
and Level-2 courses during his second year.

The list of courses offered in semester will be announced by the college at the
beginning of the semester.

PROGRAMME ELECTIVE COURSES

Each programme of studies contains a certain number of programme elective
courses. Programme elective courses will be offered under each discipline at
corresponding level from which a student may choose course(s).

OPEN ELECTIVE COURSES

Open elective courses are courses offer by a discipline for students other than
the corresponding discipline.
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COURSE CREDITS

Each course offered has L-T-P structure. Whereas, L means number of theory
lecture hours per week, T means number of tutorial hours per week and P means
number of practical/laboratory hours per week.

Total course credits for a course are obtained by adding the hours of theory
lectures, tutorials and practical together. E.g. 4-0-2 means a course has 6 credits,
3-2-0 means a course has 5 credits, 2-2-2 means a course has 6 credits.

FACULTY COUNSELOR

Each student is assigned to a Faculty Counselor who will advise and counsel
him regarding the selection of courses to be registered in a given semester as
well as monitor his/ her holistic growth. The final selection of courses made by
the student must be approved by his Faculty Counselor.

REGISTRATION

To earn course credits in a semester a student must register for the courses at the
commencement of the semester.

At the commencement of each semester a period of two working days is
designated as the registration period. A student must complete his registration
formalities within this period as per the procedure laid down.

A further period of 12 working days is designated as late registration period.
During this period a student shall require to pay late registration fee, as decided
by the Institute from time to time, to complete his registration. Late registration
will only be permitted on genuine reasons (like medical and other unavoidable
circumstances) to be approved by the concerned Head of Department and
Principal

Student shall not be permitted to attend classes without registration.
The registration must be completed by the student in person.

A student who has completed all the requirements for his degree will not be
allowed to register in any further courses.

All registrations in every semester must be duly approved by the concerned
Head and Principal of the college.

REQUIREMENTS FOR REGISTRARTION

A student can register for a course provided that the following conditions are

satisfied:

i) The course is included for the student’s assigned programme of studies, or
the student has been permitted to take the course as an open elective.

i) The course is being offered in the semester.
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The courses selected by the student must be approved by his Faculty Counselor.
MINIMUM ENROLLMENT

Under normal circumstances an elective course will be conducted in a semester
only if a stipulated minimum number of students have registered for the course
as decided by the Board of Studies.

An elective course in which the number of student registered is less than the
stipulated minimum may be withdrawn from the elective course offering of that
semester. The student registered in such a course will be permitted to amend
their registration.

ASSESSMENT OF STUDENT PERFORMANCE IN COURSE

The performance of a student in a course is judged through (i) continuous
assessment of theory, tutorial and practical work and (ii) end-semester theory,
tutorial and practical examinations.

The end- semester theory examination in a course has a weightage of 70 percent
of theory marks. The remaining 30 percent of theory marks will be awarded
through continuous assessment carried out during the semester.

The end-semester tutorial/practical examination in a course has a weightage of
60 percent of total tutorial/practical marks and continuous assessment of the
same carries the remaining 40 percent of total tutorial/practical marks.
Tutorial/practical work (both end-semester and continuous) shall be evaluated
on the basis of several of the following instruments of assessment: observation
of experimental skills, reports, oral examination, quizzes, end-semester practical
examination, attendance, etc.

Continuous assessment (tutorial/practical) scheme is given below:

Term work 20 percent (Equal weightage for every
practical. At least 10 practical/ tutorial
need to be performed or mini project)

Quiz /Assignment/ 20 percent
Viva/active learning
component
Total 40 percent

The overall performance of student in the course is assessed on the principle of
a “single head of passing”, i.e., there will be a single grade for a course based
upon the aggregate of marks obtained by the student in theory and practical
components in continuous assessment as well as end semester examination.
However, a student should score minimum 30% marks in end semester
examination to make himself/ herself gradable.
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Examiner(s) can grace up to 10% of total marks of end semester theory
examination in marks of end semester theory examination to make a student
gradable by making the resolution of the same in grade sheet. However, grace
marks shall not be counted in the aggregate of marks obtained by the student for
the grading.

AR(PG)12 EXAMINATIONS

AR(PG) 12.1 The end-semester examination for all courses offered in each semester of an
academic year will be conducted by the Institute.

AR(PG) 12.2 No student shall be allowed to the end semester examination unless he/she has
attended minimum 75% of Theory Lectures/ Tutorials/ Practical classes of the
course and will be awarded letter grade LA (Ref. AR (PG) 13) in all the subjects
he/she has registered in the corresponding semester.

AR(PG) 12.3 The college will conduct two continuous assessment of theory (mid semester
examination) in a semester for each subject. The average marks of two mid
semester examinations shall be considered as the final marks for continuous
assessment of theory.

A student who remains absent in any of the two mid semester examination for
whatsoever reason(s) shall be awarded with zero marks in the respective mid
semester examination.

However, a student remains absent due to any of the following unforeseen
reasons, shall be permitted to appear along with remedial mid-semester
examination. The marks of mid semester remedial examination of such students
shall be considered as marks of mid semester examination in which he/she
remained absent.

a) A student is critically ill or injured. (Student or his/her relative shall get
prior approval)

b) Death of direct blood relation relative. (Student or his/her relative shall
inform to Head/Principal immediately after the incident and permission
will not be granted for more than 24 hours)

c) A student representing Gujarat state in national level events and/or India
in international events organized by official boards.

AR(PG) 12.4 No student shall be allowed to appear in the end semester examination of a
course unless he/ she scored at least 30% marks in mid semester examination
and will be considered in “NOT PERMITTED TO APPEAR (NPTA)” status
for the respective course. The NPTA status carries zero grade point in
performance index calculation.

Remedial mid semester examination shall be conducted by the department for
NPTA students before the beginning of the end semester examination. If a
student gets 30% or more marks, he/she shall be “PERMITTED TO APPEAR”
in the end semester examination. However, he/she will be awarded only 30%
marks in continuous theory assessment. For genuine reasons, if a student
remains absent in the mid semester examination and subsequently appear in the
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remedial examination, the marks scored by the student will be considered as
continuous theory assessment marks.

If a student still remains with NPTA status, he/she shall appear in mid semester
remedial examination of the next semester.

The End Semester tutorial/practical examination shall be rescheduled for a
student who is not able to appear in the regular schedule due to following reason.

a) A student is critically ill or injured. (Student or his/her relative shall get
prior approval)

b) Death of direct blood relation relative. (Student or his/her relative shall
inform to Head/Principal immediately after the incident and permission will
not be granted for more than 24 hours)

c) A student representing Gujarat state in national level events and/or India in
international events organized by official boards.

However, such rescheduling should be confined within the Academic Calendar
of the respective semester.

The college will conduct only one continuous assessment of theory (mid
semester examination) for all subjects of the semester in the following cases.

a) First Semester of M. Tech.

b) Corresponding semester of the year of transfer for transferred students or
international students, if the admission of such students is five week later
than commencement of academic calendar.

LETTER GRADES

The overall performance of a student in a course is represented by a letter grade
from AA to FF and LA with the following meaning and equivalent grade points:

LETTER GRADE EQUIVALENT REMARK
GRADE POINTS
AA 10 Outstanding
AB 9 Excellent
BB 8 Very Good
BC 7 Good
CC 6 Average
CD 5 Pass
FF 0 Fail
LA 0 Low Attendance (Fail)

A course is completed successfully, i.e., credit is earned for a course, when a
letter grade CD or better (in grade points) is obtained in the course.

The scheme of awarding letter grades and the letter grades awarded in each
course are subjected to scrutiny and approval by Academic Council.
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FAILURE IN A COURSE

A student earns zero credit for a course when he gets letter grade FF or LA in
the course.

If letter grade FF or LA is obtained in an elective course, the student may change
the elective.

The letter grade FF or LA obtained in a course will be shown in the final
transcript issued to the student (refer AR (PG) 22) whether or not he
subsequently obtains another letter grade in a repeat attempt.

A student with letter grade LA should repeat the course i.e. he/she should attend
theory and practical classes as and when the course is offered.

A student with letter grade FF should appear in end semester theory as well as
practical/ viva exam and should obtain a letter grade CD or better (in grade
points).

A student with more than four FF grade and/or NPTA status in a level will
not be allowed to move to the next level.

SEMESTER PERFORMANCE INDEX (SPI)

The performance of a student in a semester is expressed in terms of the semester
Performance Index (SPI).

The semester Performance Index is the weighted average of course grade points
obtained by the student in the course taken in the semester. The weights assigned
to course grade points are the credits carried by the respective courses.

That is,
Z?=1 giCi

n
i=1Ci

SPI =

where, g; is the equivalent grade point of i course,
c; is the credit of the course
n is total number of courses registered by the student in a
semester

CUMULATIVE PERFORMANCE INDEX (CPI)

The cumulative performance of student is expressed in terms of the Cumulative
Performance Index (CPI). This index is defined as the weighted average of
course grade points obtained by the student for all courses taken since entry to
the programme, where the weights are defined in same way as in AR (PG) 16.

If a student repeats a course, only the grade points obtained in the latest attempt
are counted towards the Cumulative Performance Index (CPI).
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DISCONTINUINACE FROM THE PROGRAMME

A Semester Performance Index (SPI) of less than 3.00 in two consecutive
semesters shall disqualify a student from continuing his studies. Such a student
will be referred to the Academic Council. After considering the extenuating
circumstances, if any, the Academic Council shall decide whether the student
should be allowed to continue his/ her studies. The Academic Council decision
shall be final and binding.

ADMISSION BY TRANSFER

For a student admitted by transfer to the M. Tech. programme after completing
part of his degree requirements elsewhere or under the previous regulations, the
Board of Studies (BOS) shall decide the subjects which he/ she is deemed to
have completed and shall be exempted from those subjects. In the grade sheet,
the exempted subjects shall be specified as “EXEMPTED”.

The remaining requirements must be completed by the student in a
proportionately smaller number of semesters which shall be prescribed for him
at the time of his admission to the programme.

The CPI of such a student will be calculated on the basis of only the courses
taken at this Institute.

REQUIREMNTS FOR THE AWARD OF M. Tech. DEGREE

To be eligible for the award of the degree of Master of Technology a student
must earn a total of at least 115 credits as prescribed under his programme of
studies with

i) A minimum CPI of 5.00 and
i) No course with letter grade FF or LA at any level.

The total credits requirements for the degree of M. Tech must be completed in
not more than 8 semesters from the date of admission.

For a student admitted by transfer the maximum permissible duration shall be
50 percent more than the period prescribed for completion of his programme at
the time of his admission.

If the Academic Council is satisfied that there are extenuating circumstances,
the student may be allowed a maximum of 2 additional semesters to complete
his degree requirements.

AWARD OF CLASS

The class awarded to a student with his M. Tech. degree is decided by his final
CP1 as per the following table :

FIRST CLASS WITH DISTICTION- CPI not less than 7.25
FIRST CLASS - CPI less than 7.25 but not less than 6.50
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SECOND CLASS - CPlI less than 6.50 but not less than 5.75
PASS CLASS - CPlI less than 5.75 but not less than 5.00
CPI less than 5.00 is not eligible for award of degree

A candidate who passes in all subjects and all heads of passing in the
examination shall be given a gracing of the required CPI for getting second
class/ first class/ first class with distinction, subject to a maximum of CPI 0.10,
in concurrence with rules and guidelines of AICTE/ GTU.

AR(PG)22 TRANSCRIPT

AR(PG) 22.1 The Transcript issued to the student at the time of leaving the University will
contain a consolidated record of the entire course taken by him, grades obtained,
SPI, CPI, etc.

AR(PG)23 EXAMINERS

AR(PG) 23.1 The respective board of studies shall appoint at least two examiners for end
semester theory as well as practical/viva examination. For each end semester
theory examination, there shall be two paper setters. One paper setter out the
two shall be from outside the institute (external examiner). The end semester
theory and practical examination of each subject shall be conducted by an
internal and an external examiner. The internal examiner shall be appointed as
convener who shall co-ordinate the examination procedure for end semester
examinations of the respective subject.

AR(PG) 24  RE-ASSESSMENT

AR(PG) 24.1 A student shall apply for re-assessment of his/ her answer books of end semester
examination (theory) only within seven working days after the declaration of the
results.

The board of studies shall appoint two examiners (one is Convener of original
AR(PG) 24.2 . .

exam and other is new examiner) for the reassessment of the end semester

examination (theory) for both sections. Both examiners shall jointly reassess

both the sections.

AR(PG) 24.3 The marks obtained by the candidate shall be considered for grading after re-
assessment, only if, the change in mark is more than or equal to 10% of total
mark of End Semester (Theory) Examination.

AR(PG)25 GRADING

AR(PG) 25.1 The office of the Controller of Examination shall prepare the histogram of each
subject for the purpose of grading after the completion of assessment of the
subject. The histogram for dissertations shall not be prepared and each
dissertation shall be graded individually as per the guidelines given from time
to time.

AR(PG) 25.2 The convener of the respective subject shall grade the students based on the
histogram provided by the Controller of Examination.
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GRADE REVIEW

The Academic Council shall appoint Grade Review Committee for each
semester. The Grade Review Committee shall constitute following members.

(a) Principal

(b) All Board of Studies Chairman

(c) University Nominee

(d) Dean, Academics

(e) Associate Dean, Academics

(F) Controller of Examination

(9) Member Secretary, Academic Council
(h) Office-in-charge of Credit System

The Grade Review Committee shall meet immediately after results of all courses
are completed and review the grades awarded by the convener of respective
subject. The revision of the grade suggested by the Grade Review committee
shall be considered as final grade and binding.

DISSERTATION EVALUATION

The student shall present his/her progress during the dissertation phase for at
least two times in a semester as a part of continuous evaluation. The presentation
shall be evaluated by the Dissertation Progress Committee (DPC). The DPC
comprises at least two faculty members from the department of same area/field
and the guide. The convener of the DPC shall be other than guide of the student.

At the end of each semester, the dissertation shall be evaluated by the guide
(internal examiner) and external examiner.

Marks Distribution for a Dissertation in a semester shall be as follows.

Continuous Evaluation (CE) End Semester Examination (ESE)

40 Marks 60 Marks

Evaluated in two presentations by
DPC as per AR (PG) 27.1, each
evaluator has equal weightage in
assessment.

Evaluated in the presentation made
by the student at the end of semester
by internal examiner/s and external
examiner/s. Internal examiner/s shall
award 50% of ESE marks and
external examiner/s shall award 50%
of ESE mark.

AR(PG) 27.4  As partial fulfilment of the dissertation, the student shall present/publish at least

one paper in conference/journal.
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AR(PG) 27.5 The student shall submit the plagiarism report for his/her thesis. The thesis with
less than 20% plagiarism shall be accepted for the End Semester Presentation.
The plagiarism instruction shall be issued from time to time.

AR(PG) 27.6 No exemption/relaxation in the course work of 3rd and 4th semester shall be
permitted during the dissertation period of the PG student.
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Annexure - I: Programme of studies leading to the degree of the Master of
Technology (Machine Design)

Semester |
iIF; nggéE COURSE TITLE L T P C
1. MA502  Advanced Numerical Methods 3 0 2 5
2. ME501  Advanced Machine Design 3 2 0 5
3. ME502  Computer Aided Design 4 0 0 4
4. ME503  Advanced Mechanics of Solids 3 2 0 5
5. ME504  Computer Aided Design Laboratory 0O 0 4 4
6. Program Elective | 3 0 2 5
TOTAL 16 4 8 28
Program Elective I, Semester |
6A. ME551  Industrial Tribology 3 0 2 5
6B. MES552  Vibrations and Noise 3 0 2 5
6C. ME553  Advanced Engineering Dynamics 3 0 2 5
Semester 11
SNRO ngEF;éE COURSE TITLE L T P C
1. ME541  Research Methodology and Experimental Techniques 2 0 2 4
2. ME505  Robotics and Control 3 0 2 5
3. ME506  Finite Element Methods 3 0 0 3
4. ME507  Geometric Dimensioning and Tolerancing 3 2 0 5
5. ME508  Seminar 0O 0 4 4
6. ME509  Finite Element Methods Laboratory 0 0 4 4
7. Program Elective 11 3 0 2 5
TOTAL 14 2 14 30
Program Elective 11, Semester 11

7A. ME554  Machine Tool Design 3 0 2 5
7B. MESB56  Design for Manufacture and Assembly 3 0 2 5
7C.  MESB57  Quality and Reliability Engineering 3 0 2 5
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Semester III

N COURSE TITLE L T P C
L Program Elective - 1l1 3 2 0 5
2 Program Elective- IV 3 0 2 5
3 Open Elective 3 0 2 5
4 Dissertation - 1 0 0 15 45

TOTAL 9 2 19 30
Program Elective I11, Semester 111

1A. ME651  Fracture Mechanics 3 2 0 5
1B. ME652 Piping System Design 3 2 0 5
1C. ME653  Design of Pressure Vessels 3 2 0 5

1D. MEG654  Design of Material Handling Equipment’s 3 2 0 5

Program Elective 1V, Semester 111

2A. MEG655  Rotor Dynamics 3 0 2 5

2B. ME656  Oil Hydraulics and Pneumatics 3 0 2 5

2C. ME657  Thermal System Design and Simulation 3 0 2 5

2D. ME658  Mechanics and Manufacturing of Composites 3 0 2 5

Open Elective, Semester 111

3A. MEG681  Robust Design 3 0 2 5

3B. ME682  Optimization Techniques 3 0 2 5

3C. MEG683 Reliability Engineering and Quality Control 3 0 2 5

Semester IV
EF; C(O:(L)JSEE COURSE TITLE L T P C
1. Dissertation — 11 0 0 30 30
TOTAL 0 0 30 30
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Annexure —I1: Syllabi for the courses offered in programme of studies leading
to the degree of Master of Technology (Machine Design
Engineering)

MA502: ADVANCED NUMERICAL METHODS
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Content:
Unit . Teaching
No. Topics Hrs.
1  Algebraic Equations: 12

Systems of linear equations: Gauss Elimination method, pivoting techniques,
Thomas algorithm for tridiagonal system — Jacobi, Gauss Seidel, SOR
iteration methods - Systems of nonlinear equations: Fixed point iterations,
Newton Method, Eigen value problems: power method, inverse power
method, Faddeev — Liverier Method.

2  Ordinary Differential Equations: 12
Runge - Kutta Methods for system of IVPs, numerical stability, Adams-Bash
forth multistep method, solution of stiff ODEs, shooting method, BVP: Finite
difference method, orthogonal collocation method.

3 Finite Difference Method for Time Dependent Partial Differential 12
Equation:
Parabolic equations: explicit and implicit finite difference methods, weighted
average
Approximation - Dirichlet and Neumann conditions — Two dimensional
parabolic equations — ADI method; First order hyperbolic equations —
method of characteristics, different explicit and implicit methods; numerical
stability analysis, method of lines — Wave equation: Explicit scheme-
Stability of above schemes.

4 Finite Difference Methods for Elliptic Equations: 12
Laplace and Poisson’s equations in a rectangular region: Five point finite
difference schemes, Leibmann’s iterative methods, Dirichlet and Neumann
conditions — Laplace equation in polar coordinates: finite difference schemes
— approximation of derivatives near a curved boundary while using a square
mesh.

Total 48
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List of References:

1. Saumyen Guha and Rajesh Srivastava, “Numerical methods for Engineering and Science”,
Oxford Higher Education, New Delhi, 2010.

2. Gupta S.K., “Numerical Methods for Engineers”, New Age Publishers, 1995.

3. Burden R.L. and Faires, J.D., “Numerical Analysis — Theory and Applications”, Cengage
Learning, India Edition New Delhi, 2009.

4. Jain M. K., Iyengar S. R. and Kanchi M. B., “Computational Methods for Partial Differential
Equations”, New Age Publishers, 1993.

5. Morton K.W. and Mayers D.F., “Numerical solution of partial differential equations”,
Cambridge University press, Cambridge, 2002.

ME501: ADVANCED MACHINE DESIGN
(CREDITS = 6 (L=4, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
Theory Marks Practical Marks Total
L T ) C Marks
ESE CE ESE CE
4 2 0 6 70 30 30 20 150
Course Content:
Unit Tobics Teaching
No b Hrs.
1  General Design Procedure: -
Design Philosophies, Design for - Reliability, Concurrent Engineering,
Aesthetics and Ergonomics, Manufacturing and Assembly.
2 Material Selection: -
Introduction, General characteristics of machine component applications,
Material Selection Factors and Process, Material Selection Charts.
3 Review of Stresses, Strains and Theories of Failures: 12

Introduction: Plane Stress, Rotation of Coordinate Axes, Generalized Plane
Stress, Principal Stresses and Maximum Shear Stress, 3D state of stress,
Stresses on Octahedral plane, Plane strain, Strain gage rosettes.
Introduction to basic Constitutive Relations and Rheological Models:
Elastic (Generalized Hooke’s Law), Plastic (Rigid-Perfectly Plastic, Elastic-
Perfectly Elastic, Linear Hardening), Creep (Steady state and Relaxation,
Transient), Anisotropic and Orthotropic Hooke’s Law.

Theories of Failures: Distortion Energy, Maximum-Shear Stress, Maximum
Normal Stress, Modified Coulomb-Mohr Theory, Comparison of theories of
failures.
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Unit Teaching
No Hrs.
4 Fracture Mechanics: 10
Introduction, Rise in stresses due to crack, Crack tip opening displacement.
LEFM: Effect of crack on strength of ductile and brittle material, Crack
opening modes and Griffith theory, Concept of SIF and K Crack Tip
Plasticity, Use of K in design and analysis, Determination of plastic zone,
size and shape, Limitations of LEFM.

Topics

5  Fatigue: Introduction: 18

Factors affecting fatigue behaviour, Theoretical stress concentration factor

and notch sensitivity factor, Fatigue under complex stresses, Cumulative

fatigue design, Linear damage (Miner’s Rule), Manson’s method, Fatigue

crack propagation and Life estimation for constant and variable amplitude

stress.

Strain Based Approach to Fatigue: Strain Vs Life Curve, Mean stress effect,
Strain-Life Equation, Life estimate for structural components.

6  Surface Failures: 8
Friction: Rolling, Effect of roughness, velocity and lubrication on friction.
Wear: Adhesive, Abrasive and Corrosive Wear.
Lubrication: Hydrodynamic, hydrostatic and elasto-hydrodynamic
lubrication.
Surface Fatigue: Contact Stresses, Spherical, Cylindrical and Dynamic
Surface Fatigue, Strength and design to avoid surface fatigue.

7 Creep and Damping: 6
True stress and true strain, Creep phenomenon, Creep Curve, Creep
parameters, Time-temperature parameters and life estimate bySherby-Dorn
and Larson-Miller, Stress relaxation, Stress-Strain-Time relation, Creep
deformation under varying stress, Component stress-strain analysis, Energy
dissipation in materials.

Total 54

List of References:

1. Dowling N. E., “Mechanical Behaviour of Materials: Engineering Methods for Deformation

Fracture”, Fatigue 4\e, Pearson.

R L Norton, “Machine Design: An Integrated Approach” 3\e Pearson Education.

R C Juvinall and K M Marshek, “Fundamentals of Machine Design” 5\e Wiley India.

J. A. Collins, H Busby and G Stabb, “Mechanical Design of Machine Elements and Machines:

A failure prevention” perspective Wiley India.

M. N. Shetty, “Dislocations and Mechanical Behaviour of Materials” PHI.

T H Courney, “Mechanical Behaviour of Materials”, 2\e McGraw-Hill / Overseas Press India.

7. R | Stephens, A Fatemi, R R Stephens and H O Fuchs, “Metal Fatigue in Engineering” John-
Wiley.

8. Prashant Kumar, “Elements of Fracture Mechanics” McGraw-Hill.

9. Dieter G, “Engineering Design”, McGraw-Hill.
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ME502: COMPUTER AIDED DESIGN
(CREDITS = 4 (L=4, T=0, P=0)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
Theory Marks Practical Marks Total
L T ) C Marks
ESE CE ESE CE
4 0 0 4 70 30 0 0 100
Course Content:

Unit . Teaching
No. Topics Hrs.
1  Introduction: 02
Conventional and computer aided design processes, Product Life Cycle and

Role of CAD, Applications of CAD.

2 Graphics Primitives: 11

Graphic primitives, scan conversion algorithms of analytical Curves,
Coordinate systems.
2D and 3D Transformations:
Homogeneous Coordinates, 2D (Translation, Rotation, Scaling and Shear)
and 3D transformations (Translation, Rotation, Scaling, Shear, Orthographic,
oblique and Perspective Projections), Windows to View port transformation,
Clipping

3 Curves: 08
Parametric representation of analytic curves, Parametric and Geometric
continuity conditions Conics, Spline representation.

Hermite Curves (Algebraic and Geometric Forms, Basis Functions, Matrix
Form, Continuity conditions, Tangent Vectors, Truncating and Sub-
dividing).

Bézier Curves (Bézier basis functions, control points, truncating and
subdividing, composite Bézier curve, characteristics of Bézier curve).
B-Spline Curves (Uniform, open-uniform and non-uniform B-Spline basis
functions, Quadratic and Cubic B-Spline basis function, Rational B-spline
curves).

4 Surfaces: 06

Implicit and explicit function of surfaces, types of surfaces, Surface
Representation, Surface Analysis (Tangent, Normal, Twist, Distance
Calculation, Curvature, Tangent Plane), Plane Surface, Ruled Surface,
Surfaces of Revolution, Tabulated Surfaces, Hermite Bi-cubic surface,
Bézier Surface, Coons Surface.
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Unit . Teaching
No. Topics Hrs.
5 Solids: 05

Introduction, Solid Representation, Properties of Solid model, Regularized
Boolean set operations, Primitive instancing, Sweep representations,
Boundary representations (B-rep), Constructive Solid Geometry (CSG).

6  Feature Based Modelling: 10
Features and primitives, Feature entities, 3D sketching, Feature
representation, Creating features, Parametrics, Relations and constraints,
Feature manipulations.

Geometric and Mass Properties:

Geometric Properties, Calculate length of contours and curves, Calculate
areas, Calculate centroids, Calculate inertia properties, Mass Properties,
Properties Evaluation.

Assembly Modelling:

Differences between part and assembly modelling, Mating conditions,
Bottom-up assembly modelling approach, Top-down assembly modelling
approach, WCS and mate methods to assemble parts, Managing assemblies,
Working with subassemblies, Assembly analysis

7 CAD Database: 03
Evaluation of data — exchange format, IGES data representations and
structure, STEP Architecture, implementation, ACIS & DXF
Introduction to product data standards and data structures.

Total 45

List of References:

1. Ibrahim Zeid, “Mastering CAD / CAM”, McGraw-Hill.

2. Ibrahim Zeid, “CAD / CAM: Theory and Practice”, McGraw-Hill.

3. David F Roger and J A Adams, “Mathematical Elements of Computer Graphics”, McGraw
Hill.

M Mortenson, “Geometric Modelling”, Industrial Press.

David Salomon, “Computer Graphics and Geometric Modelling”, Springer.

Hearn and Baker, “Computer Graphics: C Version”, Pretice Hall of India.

Anupam Saxena and Birendra Sahay, “Computer Aided Engineering”, Design Springer.
Gerald Farin, Curves and Surfaces for “CAGD: A Practical Guide”, 5/e, Morgan Kaufmann.
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ME503: ADVANCED MECHANICS OF SOLIDS
(CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme| Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 2 0 5 70 30 30 20 150

Academic Regulations & M.Tech. (Machine Design Engineering) Course of Studies
for the students admitted during A.Y. 2015-18. Page 20 of 50



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

Course Content:

Unit Topics Teaching
No. Hrs.
1 Analysis of Stresses and Strains in rectangular and polar coordinates: 10
Cauchy’s formula, Principal stresses and principal strains, 3D Mohr’s
Circle, Octahedral Stresses, Hydrostatic and deviatoric stress, Differential
equations of equilibrium, Plane stress and plane strain, compatibility
conditions.
2 Introduction to curvilinear coordinates. Generalized Hooke’s law and 04
theories of failure. Energy Methods.
3 Bending of symmetric and un-symmetric straight beams, effect of shear 10
stresses, Curved beams, Shear center and shear flow, shear stresses in thin
walled sections, thick curved bars.
4  Torsion of prismatic solid sections, thin walled sections, circular, 07
rectangular and elliptical bars, membrane analogy.
5 Thick and thin walled cylinders, Composite tubes, Rotating disks and 06
cylinders. Euler’s buckling load, Beam.
6  Column equations. Strain measurement techniques using strain gages, 08
characteristics, instrumentations, principles of photo-elasticity.
Total 45

List of References:
1. L. S. Srinath, “Advanced Mechanics of Solids”, 2nd Edition, TMH Publishing Co. Ltd., New
Delhi, 2003.
2. R. G. Budynas, “Advanced Strength and Applied Stress Analysis”, 2nd Edition, McGraw Hill
Publishing Co, 1999.
3. A.P.Boresi and R. J. Schmidt, “Advanced Mechanics of Materials”, 5th Edition, John Willey
and Sons Inc, 1993.
4. S. P. Timoshenko and J. N. Goodier, “Theory of Elasticity”, 3rd Edition, McGraw Hill
Publishing Co. 1970.

o

P. Raymond, “Solid Mechanics for Engineering”, 1st Edition, John Willey & Sons, 2001.

6. J. W. Dally and W. F. Riley, “Experimental Stress Analysis”, 3rd Edition, McGraw
HillPublishing Co., New York, 1991.

ME505: ROBOTICS AND CONTROL
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
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Course Content:

Unit Topics Teaching
No Hrs.
1  General considerations of Robotic Manipulator: 05

Robot anatomy; Feasible configurations of kinematic chains with
prismatic, revolute, cylindrical and spherical joints. Degree of freedoms;
Homogeneous transformation; Generalized rotations, Description of
robotic pose, Orientation with RPY and Euler angles. (Forward and
inverse formulations)

2 Kinematics of Robotic Manipulators: 09
Direct Kinematics, Inverse Kinematics for open and closed architectures;

D-H representation; Work space analysis, Singularity analysis,
Performance measurement indices.

3 Dynamic Analysis of Robotic Manipulators: 08
Considerations of forces, moments and torques for robotic configurations;
Dynamics formulations using Newtonian, Lagrangian and Hamiltonian
principle, Properties of dynamic equations.

4 Trajectory Generation: 06

Path and Trajectory, Joint space versus Cartesian space trajectories,
Higher order polynomials; Linear function with parabolic blends;
numerical based on different motion trajectories.

5  Introduction to grippers, sensors and actuators: 05
Types of grippers, Properties of grippers, Types of sensors along with
working principle, sensor properties, Translational and rotary actuators
and their selection.

6  Motion Control of Robotic manipulators: 08
Robotic open and closed loop control systems, Second order systems, Non
—linear closed loop equation of motion, Different friction models, Control
of single axis robotic arm, Generalized motion control laws for robotic
manipulators, Common control system for industrial robots, Error
controlled Robotic dynamics, Independent joint PID control, Independent
joint PID control with effective joint inertia, Force control of robotic
manipulator, Tracking error analysis, Coordinated movement.

7 Robot Languages and Programming: 04
Robot Languages, Classification of Robot Languages, Computer Control
and Robot Software, VAL system and Language, RoboML.

Total 45

List of References:

1. S. K. Saha, “Introduction to Robotics”, Tata McGraw Hill Education Pvt, Ltd., New Delhi.

2. S.R.DebandS. Deb, “Robotics Technology and Flexible Automation”, Second Edition, Tata
McGraw Hill Education Pvt, Ltd., New Delhi

3. R. K. Mittal, 1. J. Nagrath, “Robotics and Control”, Tata McGraw-Hill Publishing Company
Ltd.
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4. J. J. Graig, “Introduction to Robotics — Mechanics and Control”, 2nd edition, Pearson
Education, Inc.
5. K. S. Fu, R. C. Gonzalez, and C. S. G. Lee, “ROBOTICS — Control, Sensing, Vision, and
Intelligence”, McGraw-Hill Book Company.

0 N

Pvt. Ltd.

MES506: FINITE ELEMENT METHODS
(CREDITS = 3 (L=3, T=0, P=0)

Teaching and Assessment Scheme:

Saeed Niku, “Introduction to Robotics — Analysis, Control, Applications”, John Wiley & Sons.
Mohsen Shahinpoor, Harper and Row, “A Robot Engineering Textbook”, New York
Roboert J. Schilling, “Fundamentals of Robotics — Analysis & Control”, Prentice-Hall of India

Teaching Scheme |Credits Assessment Scheme
Theory Marks Practical Marks Total
L T o) C Marks
ESE CE ESE CE
3 0 0 3 70 30 0 0 100
Course Content:
Unit Topics Teaching
No. Hrs.
1  Introduction to FEM: 03
Basic concepts, Applications of FEM, Comparison of FEM with other
methods. Modelling and discretization, Basic element types and Degrees-
of-Freedom, Basic equations of elasticity, Strain- displacement relation,
Properties of stiffness matrix, Treatment of boundary conditions, Solution
of system of equations.
2 Mathematical modeling of structural problems: 07
Equilibrium of continuum - Differential formulation, Energy Approach-
Integral formulation, Principle of Virtual work - Variational formulation.
Approximate methods for the solution of the mathematical models:
Rayleigh-Ritz methods, Methods of Weighted Residuals (Point
collocation, Sub-domain collocation, Least-squares and Galerkin).
3 1D Structural Problems:
Axial Bar Element: Stiffness matrix, load vector, temperature effects, 08
Higher order shape functions, Trusses: Formulation of Truss element,
Analysis of plane truss, Beam: Hermit shape function, stiffness matrix,
load vector Plane Frames.
4 1D Scalar Field Problems 05
1D thermal conduction in slabs and fins, Fluid flow problems, Introduction
to Torsional problems.
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Unit . Teaching
No. Topics Hrs.
5 2D and 3D Problems: 08

Plane stress and plane strain matrices. Triangular (CST, LST) elements:
Shape functions, Jacobian matrix, Strain-displacement matrix, Stress-
strain relationship matrix, Force vectors. Iso-parametric elements:
Quadratic (Q4, Q8) elements, Shape functions. Numerical integration:
Gauss Quadrature formula, Gauss Quadrature in two and three dimensions.
FEA of axisymmetric solids subjected to axi-symmetric loading using
triangular elements. Types of 3D elements and their comparison.

6  Dynamic Problems: 07

Formulation of dynamic problems, consistent and lumped mass matrices.
Solution of eigenvalue problems: Transformation methods Jacobi method,
Vector iteration methods, subspace iteration method. Natural frequencies

— mode shapes — modal analysis.

7 Plate and Shell Elements: 05
Introduction, thin and thick plates: Kirchhoff theory, Mindlin plate
element, conforming and nonconforming elements, degenerated shell
elements, reduced and selective integration.

8  Non-Linearity: 02
Introduction and types of non-linearity, Formulation for geometrical and
material non-linearity.

Total 45

List of References:

1. Chandrupatla T. R. and Belegundu A. D., “Introduction to Finite Elements in Engineering” 3rd
edition, Prentice Hall of India.

Logan D. L., “First Course in the Finite Element Method”, Cengage India.

Reddy J. N., “An Introduction to the Finite Element Method”, 3 ed, McGraw-Hill.

Bhavikatti S. S., “Finite Element Analysis”, 3 ed, New Age International.

David Hutton, “Fundamentals of Finite Element Analysis”, McGraw-Hill.

Cook R. D., Malkus D. S., Plesha M. E. and Witt R. J., “Concepts and Applications of Finite
Element Analysis”, Wiley.

Seshu P., “Text book of Finite Element Analysis”, PHI.

8. Rao S. S., “Finite element Method in Engineering”, Elsevier.
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ME507: GEOMETRIC DIMENSIONING AND TOLERANCING
(CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 2 0 5 70 30 30 20 150
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Course Content:

Unit Tobics Teaching
No. P Hrs.
1 Introduction: Geometric Dimensioning and Tolerancing, Maximum Material 08
Condition, and Regardless of Feature Size.
2 How to read a Feature Control Frame. 02
3  Size Control Form: Rules, concepts, Characteristics, and un-tolerance 06
Dimensions.
4 Datum’s, The Maximum Material Condition symbol and its Ramifications, 09

Relationship between Individual Feature’s; Virtual Condition and Resultant
condition Boundaries.

5  Datum Feature of Size Representation; Form Controls; Orientation Controls; 08
Profile; Run out; Location.
6 A Logical Approach to part Tolerancing, Dimensioning and Tolerancing 06
Schemes, Steps for the Development of a Dimensional Inspection Plan.
7 Paper Gauging. 03
8  Functional Gauging. 03
Total 45

List of References:

1. James D Meadows, “Geometric Dimensioning and Tolerancing”, Marcel Dekker, Inc.

2. James D Meadows, “Measurement of Geometric Tolerancces in Manufacturing”, Marcel
Dekker, Inc.

3. Bruce A. Wilson, “GD&T: Application and Interpretation”, Goodheart-Willcox.

4. P S Gill, “Geometric Dimensioning and Tolerancing”, S.K. Kataria & Sons; 2013.

ME541: RESEARCH METHODOLOGY
(CREDITS = 4 (L=2, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
Theory Marks Practical Marks Total
L T o] C Marks
ESE CE ESE CE
2 0 2 4 70 30 30 20 150
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Course Content:

Unit
No.

Topics

Teaching
Hrs.

1

Introduction:

Definition and objectives of Research — Types of research, Various Steps
in Research Process, Research Purposes, Ethics in research — APA Ethics
code.

Research formulation:

Defining and formulating the research problem, selecting the problem,
necessity of defining the problem, importance of literature review in
defining a problem, Literature, review - primary and secondary sources,
reviews, Surveying, synthesizing, critical analysis, reading materials,
reviewing, rethinking, critical evaluation, interpretation.

Research design and methods:

Research design — basic principles, need of research design, features of
good design, important concepts relating to research design, observation
and facts, laws and theories, Exploratory Research Design — concept, types
and uses, Descriptive Research Designs — concept, types and uses.
Experimental Design: Concept of Independent & Dependent variables.
Prediction and explanation, research databases, development of models,
developing a research plan — exploration, description, diagnosis, and
experimentation.

Execution of the research, data collection and analysis:

Aspects of method validation, observation and collection of data, methods
of data collection, sampling methods, data processing and analysis
strategies and tools, data analysis with statistical packages (Sigma STAT,
ANOVA, etc), hypothesis testing, Multivariate Analysis techniques.

Interpretation of Data and Paper Writing:

Layout of a Research Paper, Journals in Computer Science, Impact factor
of Journals, When and where to publish? Ethical issues related to
publishing, Plagiarism and Self-Plagiarism.

03

05

10

08

04

Total

30

List of References:
1. C. R. Kothari, “Research Methodology: Methods and Techniques” New Age International
Publishers, ISBN:81-224-1522-9.

2.

3.

ISBN:81-307-0128-6.

Hill Co.Ltd., 2006.

0471260088.

Fisher R. A., “Statistical Methods for Research Workers” Cosmo Publications, New Delhi
Donald R. Cooper and Pamela S. Schindler, “Business Research Methods”, 8/e, Tata McGraw-

Montogomery, “Design and Analysis of Experiments” by D.C. (2001), John Wiley, ISBN:

Academic Regulations & M.Tech. (Machine Design Engineering) Course of Studies
for the students admitted during A.Y. 2015-18.

Page 26 of 50



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

MES551: INDUSTRIAL TRIBOLOGY
(CREDITS = 6 (L=4, T=2, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
4 2 2 6 70 30 30 20 150
Course Content:
Unit Tobics Teaching
No. P Hrs.
1  Introduction: 08

Defining Tribology, Tribology in Design - Mechanical design of oil seals
and gasket - tribological design of oil seals and gasket Tribology in Industry
(Maintenance) Defining Lubrication, Basic Modes of Lubrication,
Properties of Lubricants, Lubricant Additives , Defining Bearing
Terminology - Sliding contact bearings - Rolling contact bearings,
Comparison between Sliding and Rolling Contact Bearings.

2 Friction and Wear: 08

Friction - Laws of friction - Friction classification - Causes of friction,
Theories of Dry Friction, Friction Measurement, Stick-Slip Motion and
Friction Instabilities,
Wear - Wear classification - Wear between solids - Wear between solid and
liquid - Factors affecting wear - Measurement of wear, Theories of Wear,
Approaches to Friction Control and Wear Prevention, Boundary Lubrication
Bearing Materials and Bearing Construction.

3 Lubrication of Bearings: 08
Mechanics of Fluid Flow - Theory of hydrodynamic lubrication -
Mechanism of pressure development in oil film, Two Dimensional
Reynolds’s Equation and its Limitations, Idealized Bearings, Infinitely
Long Plane Fixed Sliders, Infinitely Long Plane Pivoted Sliders, Infinitely
Long Journal Bearings , Infinitely Short Journal Bearings, Designing
Journal Bearing - Sommerfeld number - Raimondi and Boyd method -
Petroff’s Solution - Parameters of bearing design - Unit pressure -
Temperature rise - Length to diameter ratio - Radial clearance - Minimum
oil-film thickness.

4  Hydrodynamic Thrust Bearing: 08
Introduction - Flat plate thrust bearing - Tilting pad thrust bearing, Pressure
Equation - Flat plate thrust bearing - Tilting pad thrust bearing, Load - Flat
plate thrust bearing - Tilting pad thrust bearing, Center of Pressure - Flat
plate thrust bearing - Tilting pad thrust bearing, Friction - Flat plate thrust
bearing - Tilting pad thrust bearing.
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Unit Topics Teaching
No. Hrs.
5 Hydrostatic and Squeeze Film Lubrication: 08

Hydrostatic Lubrication - Basic concept - Advantages and limitations -
Viscous flow through rectangular slot - Load carrying capacity and flow

requirement - Energy losses - Optimum design.

Squeeze Film Lubrication - Basic concept - Squeeze action between circular
and rectangular plates - Squeeze action under variable and alternating loads,
Application to journal bearings , Piston Pin Lubrications.

6  Elasto-Hydrodynamic Lubrication: 05
Principles and Applications, Pressure viscosity term in Reynolds’s equation,

Hertz’s Theory, Ertel-Grubin equation, Lubrication of spheres, Gear teeth
bearings, Rolling element bearings.

7  Gas (Air-) Lubricated Bearings: 05
Introduction, Merits, Demerits and Applications, Tilting pad bearings,
Magnetic recording discs with flying head, Hydrostatic bearings with air
lubrication, Hydrodynamic bearings with air lubrication, Thrust bearings
with air lubrication.

8  Tribological Aspects of Rolling Motion: 05
The mechanics of tire-road interactions, Road grip and rolling resistance,
Tribological aspects of wheel on rail contact.

9  Finite Bearings: 05
Hydrostatic bearings, Hydrodynamic bearings, Thrust oil bearings, Porous
Bearings, Foil bearings, Heat in bearings.

Total 60

List of References:

1.

LNk LN

I.V. Kragelsky and V.V. Alisin, “Friction Wear Lubrication: Tribology Handbook” Vol. I, II
and Il - MIR Publishers.

A. Cameron and C.M. Mc. Ettles, “Basic Lubrication Theory”, Wiley Eastern.

N.P. Suh and N. Saka, “Fundamentals of Tribology”, MIT Press.

D.D. Fuller, “Theory & Practice of Lubrication for Engineers”, John Wiley.

H.G. Phakatkar and R.R. Ghorpade, “Tribology”, Nirali Prakashan.

K. Basu and S. N. Sengupta, “Fundamental of Tribology”, PHI Learing Private Ltd.

Sushil Kumar Srivatsava, “Tribology in Industry”, S. Chand & Co.

Theo Mang, Kirsten Bobzin and Thorsten Bartels, “Industrial Tribology: Tribo systems,
Friction, Wear and Surface Engineering”, Wykeham Publications Ltd.

Bharat Bhushan, “Introduction to Tribology”, WILEY publication.
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ME552: VIBRATION AND NOISE
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T ) C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Content:
Unit . Teaching
No. Topics Hrs.
1 Fundamentals of vibrations: 10
Review of lumped parameter modeling of vibrations, vibrations of single
degree of freedom systems, free vibrations, damped vibrations, forced
vibrations, two degree of freedom systems, transient vibrations, vibration
isolation and transmissibility, vibration absorber, non-linear stiffness.
2 Multi degree of freedom systems: 08

Normal mode of vibration, flexibility matrix, stiffness matrix, Eigen values
and Eigenvectors, orthogonal properties, forced vibration by matrix
inversion, modal analysis, modal damping in forced vibration, matrix
iteration, Lagrange’s equation.

3 Vibrations of continuous systems:
General wave equation, vibration of strings, rods, beams, effect of rotary 06
inertia and shear deformation.

4 Random vibrations: 03
Description of random process, Correlation and power spectral density.

5  Experimental Methods in Vibration Analysis: 05
Vibration instruments, Vibration exciters, measuring devices, signal
processing, vibration trouble-shooting and diagnosis, time-domain and
frequency-domain vibration analysis.

6  Fundamentals of noise: 04
Introduction to noise, relation between vibration and noise pollution,
vibration as noise sources, classification of analysis of machinery
vibrations.

7 Noise Generated by Vibrating Structures and Control: 05
Elementary noise radiators, noise radiation by machine, noise source
identification, sound intensity measurement, noise radiation and
transmission, design principles for noise reduction.

Total 41
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List of References:

S. S. Rao, “Mechanical Vibrations”, Pearson Education.
S. Graham Kelly and Shashidar K.Kudari, “Mechanical Vibrations ”, McGraw-Hill Publishing.
Thomson W. T., “Theory of Vibration with Applications”, CBS Publishers & Distributors /
Prentice Hall of India.
Rao J. S. and Gupta K., “Introductory Course on Theory and Practice Mechanical Vibration”,
New Age International (P) Ltd.
Norton M. P. and Karczub D. G., “Fundamentals of Noise and Vibration Analysis for
Engineers”, Cambridge Press.

Pujara K., “Vibration and Noise for Engineers”’, Dhanpat Rai & Co.

1.
2.
3.

4.

ME553: ADVANCED ENGINEERING DYNAMICS
(CREDITS = 5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T ) C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Content:

Unit . Teaching
No. Topics Hrs.

1  Kinematics and Kinetics Of Particles: 18

Path variables: tangent and normal, parametric description of curves,
Cartesian coordinates; curvilinear coordinates: cylindrical and polar
coordinates, spherical coordinates; arbitrary curvilinear coordinates:
coordinates and unit vector, kinematical relations; mixed kinematical
description, coordinate transforms: velocity and acceleration analysis using
moving reference frame, generalized Newton’s second Law, work-energy,
impulse-momentum, conservation of energy and momentum.

2 Rigid Bodies: 10
General equations of constrained rigid body kinematics, Eulerian angles,
interconnections and linkage, inertia effects of rigid bodies: linear and
angular momentum, inertia properties.

3 Newton-Euler Equation: 10
Fundamental equations, planar motion, Newton-Euler equations for a
system, momentum and energy principles, application to modelling of
single and two degree of freedom system vibration problems.

4  Lagrange’s Equation: 08
Generalized coordinates and kinematic constraints, virtual work,
generalized forces, derivation of Lagrane’s equation, Langrage’s
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Unit Topics Teaching
No. P Hrs.
multipliers, application to modelling and analysis of simple mechanisms.

5  Alternative Formulations: 08
Hamilton’s principle, generalized momentum principles, formulations with
Quasi-coordinates, application to modelling and analysis of simple
mechanisms.

Total 54

List of References:
1. J. Ginsberg, “Engineering Dynamics”’, Cambridge University Press.

2. Thomas Kane and David Levinson, “Dynamics: Theory and Application”, McGraw-Hill.
3. Beer F. P, Johnston E. R., Mazurek D. F. and Cornwell P. J., “Vector Mechanics for

Engineers”, McGraw-Hill.
4. Merian J. M. and Kraige L. G., “Engineering Mechanics: Dynamics”, Wiley India.
5

. H. Shames and G. K. M. Rao, “Engineering Mechanics: statics and Dynamics”, Pearson
Education.
ME554: MACHINE TOOL DESIGN
(CREDITS =5 (L=3, T=0, P=2)
Teaching and Assessment Scheme:
Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Content:
Unit Tobics Teaching
No. P Hrs.
1  Introduction to Machine Tool Drives: 03
Types and capabilities of machine tools, Constructional and operational
features, General Requirements of Machine Tool Design, Working and
Auxiliary Motions in Machine Tools, Kinematics of Machine Tools,
Motion Transmission, mechanical, hydraulic and electric drives.
2 Regulation of Speed and Feed Rates: 10

Aim of Speed and Feed Regulation, Layout of Speed Change Gears, Saw
Diagrams for Arithmetic, Geometric, Harmonic and Logarithmic
Progression of spindle speeds. Establishment of Gear Ratios, Layout of the
Intermediate Reduction Gears, Calculation of Transmission Ratios, Pulley
Diameter, Gear Wheel Diameters and Number of Teeth. Ray Diagram.
Speed Chart, Design of Speed Gear Boxes, Feed Drives, Feed Box Design.
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Unit Tovics Teaching
No. P Hrs.

3 Design of Machine Tool Structures: 06
Functions of Machine Tool Structures and Their Requirements, Design
criteria for Machine Tool Structures, Materials of Machine Tool Structures,

Static and Dynamic Stiffness, Profiles of Machine Tool Structures, Basic
Design Procedure of Machine Tool Structures, Design of Beds, Columns,
saddles, carriages, Bases and Tables.

4 Design of Guideways and Power Screws : 06
Functions and Types of Guide ways, Design of Slide ways, clearance
adjustment in slideways. Design of Anti-Friction Guide ways, Combination
Guide ways and Aerostatic guideways. Design of Power Screws and
Recirculating ball screws.

5  Design of Spindles and Spindle Supports: 05
Functions of Spindles and Requirements, Effect of Machine Tool
Compliance on Machining Accuracy, Design of Spindles, Antifriction
Bearings.

6  Dynamics of Machine Tools: 05
Machine Tool Elastic System, Static and Dynamic Stiffness, Effects of
vibration, stability analysis. Methods to reduce instability in machine tool
like dampers, vibration absorbers etc., Machine Tool Chatter.

7 Control Systems in Machine Tools: 04
Machine tool control systems, Control Systems for Speed and Feed
Changing, Adaptive Control Systems,

8  Ergonomics and aesthetic design of machine tool, Recent trends of machine 03
tool.

Total 42
List of References:
1. N K Mehta, “Machine Tool Design and Numerical Control”, McGraw-Hill.
2. CMTI, “Machine Tool Design Handbook”, McGraw-Hill
3. S.K. Basu, “Machine Tool Design”, Oxford and IBH Publishing.
4. Sen and Bhattacharya , “Machine Tool Design” CBS Publications.
MES56: DESIGN FOR MANUFACTURE AND ASSEMBLY
(CREDITS =5 (L=3, T=2, P=0)
Teaching and Assessment Scheme:
Teaching Scheme |Credits Assessment Scheme
Theory Marks Practical Marks Total
Ly TP ¢ ESE CE ESE CE Marks
3 0 2 5 70 30 30 20 150
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Course Content:

Unit Tovics Teaching
No. P Hrs.
1  Life cycle of Mechanical Equipment Design. Requirements of life cycle 03
personnel like customer, management, marketing, manufacturing,
transportation, etc.

2  Advantages of designing for manufacturing and assembly to improve 04
product quality, cost and time to the market.
Design for Manufacture and Assembly [DFMA] strategies.

3 Need to meet constraints of manufacturing.

- . . : - 20
Producibility aspects of various manufacturing processes like, machining,
forming, casting, welding.

4 Design considerations for manual, automated and flexible assembly. 04
5  Application of tools like lean manufacturing, six sigma, TPM, etc. in the 05
perspective of DFMA.
6  Geometric Dimensioning & Tolerancing considerations for manufacturing 06
and assembly.
7  DFMA case studies (to be covered in Practical). -
Total 42

List of References:

1. G. Boothroyd, P. Dewhurst, W. A. Knight, “Product Design for Manufacture and Assembly”,
CRC Press.

G. Boothroyd, “Assembly Automation and Product Design”, CRC Press.

K. T. Ulrich and S. D. Eppinger, “Product Design and Development”, McGraw-Hill Higher
Education

Bralla, James G., “Handbook of Product Design for Manufacturing”, McGraw Hill.

G E Dieter, “Engineering Design - A Material Processing Approach”, McGraw Hill

B. R. Fischer, “Mechanical Tolerance stack up and analysis”, CRC Press.

D E Whitney, “Mechanical assemblies: their design, manufacture, and role in product
development”, Oxford Press.

wn

No ok

ME557: QUALITY AND RELIABILITY ENGINEERING
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
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Course Content:

Unit Tobics Teaching
No. P Hrs.
1  Total Quality Management: 07

Concepts of Quality Engineering, TQM- Tools and Techniques;- Quality
Function Deployment (QFD), Failure Mode and Effect analysis (FMEA),
Six sigma control, Poka-Yoke, 7QC Tools, 7 New Quality Improvement
Tools.

2 Quality Assurance and Acceptance Control: 08
Quality Assurance, Acceptance Sampling;- Lot by lot sampling, probability
of acceptance in single, double, multiple sampling techniques. OC curves —
producer’s Risk and consumer’s Risk. AQL, LTPD, AOQL concepts-
standard sampling plans for AQL and LTPD- uses of standard sampling
plans.

3 Experimental Design: 10
Basis statistics, hypotheses test, F test, Chi-square test ,one factor at a time,
orthogonal design, point and interval estimates, Two factors, Full factorials,

Fraction Factorials, Taguchi,s quality Engineering-loss function, orthogonal
Arrays, Signal to Noise ratio(S/N).

4 Probability Theory: 03
Fundamental laws of probability, Conditional probability and multiplication
rules, Random variables; Probability distribution; Discrete and continuous
distribution.

5 Reliability Concepts: 06
Reliability engineering fundamentals; Failure data analysis; Failure rate;
mortality curve; Concept of burn in period; Useful life and wear out phase
of a system; Mean time to failure (MTTF); Mean time between failure,
(MTBF) and mean time to repair (MTTR); Reliability in terms of Hazard
rate and failure density, maintainability, availability, Hazard models-
constant, linearly increasing and weibull models. Bath-tub Curve.

6  System Reliability and Fault tree analysis: 10
System reliability-series, parallel and mixed configuration, application to
specific Hazard models, methods of solving complex systems, Markov
model. Fault tree Analysis- fault tree construction and calculation of
reliability, truth table, De Morgans theorem and application to reliability
analysis.

Total 44

List of References:

1. Dale H. Besterfield, Carol Besterfield-Michna, Glen H. Besterfield and Mary Besterfield-
Sacre, “Total Quality Management”, Pearson Educaiton.

2. Srinath L. S., “Reliability Engineering”, Affiliated East West Press.

3. L. R. Miller, J. E. Freund and R. Johnson, “Probability and Statistics for Engineers”, Prentice
Hall.
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ME651: FRACTURE MECHANICS
(CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme

L

Theory Marks Practical Marks
T P C

Total
Marks

ESE CE ESE CE

2 0 5 70 30 30 20

150

Course Content:

Unit

No.

Topics

Teaching
Hrs.

1

Impression of Engineering Fracture Mechanics:

Review of tension test, bending and torsion. Method of handling combined
stresses, principal stresses, Definition of failure, yield criteria, buckling as
a failure mode, Need for fatigue test, Spectacular Failures, Fracture
Mechanics is Holistic, Crack Growth and Fracture Mechanisms.

Energy Release Rate:

Elastic Strain Energy ,Fracture Strength by, Griffith, Utility of Energy
Release Difficulties in Griffith® s theory, Necessary and sufficient
conditions for fracture, Crack branching in brittle materials, Irwin and
Orowan extension of Griffth’ s theory to ductile solids, R-curve in plane
strain and plane stress, Rate Pop- in Phenomenon.

Stress Intensity Factors:

LEFM and EPFM Historical development, Contributions of Inglis, Griffith
and Irwin. Extremum cases of an elliptical hole, Various results of fracture
in glass, Classification of LEFM and EPFM — based on plastic deformation,
materials and applications, Modes of Loading — Mode- I, Mode- Il and
Mode- I, Anelastic Deformation at the Crack Tip.

J —Integral:

Definition of the J integral, J- integral, Path of J- integral for the DCB
specimen, Graphical interpretation of J, Importance of strain history in
elasto- plastic analysis, Extension of LEFM to EPFM, Damage tolerances,
Proportional loading, HRR Field ,CTOD, FAD and Mixed Mode Fracture.

Dynamic and Time Dependent Fracture:
Dynamic Fracture and crack Arrest, Creep crack Growth, Viscoelastic
Fracture Mechanism, Fracture mechanism in Metals and Non metals.

Fracture Toughness Testing:

General consideration for test preparation , KIC testing, K-R Curve testing,
J- Testing , CTOD testing , Dynamic and crack Arrest toughness, fracture
testing in weldments, crack detection through Non Destructive test.

04

08

08

07

04
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Unit Topics Teaching
No. Hrs.
7 Fatigue crack Propagation and Environment —assist Fracture:
Similitude in fatigue, crack closure, variable amplitude loading, micro 04
mechanisms of fatigue, fatigue crack growth testing method.
Introduction of environment —assist fracture, micro mechanisms of assist
fracture, test methods, corrosion fatigue.
Total 40

List of References:

1

2.

3.

&

. T. L. Anderson, “Fracture Mechanics — Fundamentals and Applications”, 3rd Edition, CRC
Press Taylor and Francis Group, 2005.

Prashant Kumar, “Elements of Fracture Mechanics”, Tata McGraw Hill, New Delhi, India,
20009.

R. J. Sanford, “Principles of Fracture Mechanics,” Pearson Education, Inc. Upper Saddle
River, 2003

Tribikram Kundu, “Fundamentals of Fracture Mechanics”, CRC Press, Boca Raton,2008

D. Broek, “Elementary Engineering Fracture Mechanics”, 4th Revised Edition, Springer,
1982 (or reprint 2013).

S. Suresh, “Fatigue of Materials”. 2nd Edition Cambridge University Press, 1998.

ME®652: PIPING SYSTEM DESIGN
(CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme| Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 2 0 5 70 30 30 20 150
Course Content:

Unit . Teaching
No. Topics Hrs.

1  Scope of Piping Engineering:

Feasibility, design, construction, commissioning and operation of Plant. 03

2 Pipe sizing techniques:
Basics of fluid flow, Pipe sizing by velocity consideration, Pipe sizing by 04
available pressure drop and economic pipe sizing.

3 Mechanical Design of Pipes:
Relation of stresses to applied load, Fatigue failure, Membrane theory of 04
Pressure Vessels.

Academic Regulations & M.Tech. (Machine Design Engineering) Course of Studies
for the students admitted during A.Y. 2015-18. Page 36 of 50


http://www.amazon.com/Elementary-Engineering-Fracture-Mechanics-Broek/dp/9024726565/ref=sr_1_2?ie=UTF8&qid=1408664224&sr=8-2&keywords=Elementary+Engineering+Fracture+Mechanics+broek
http://www.amazon.com/Elementary-Engineering-Fracture-Mechanics-Broek/dp/9024726565/ref=sr_1_2?ie=UTF8&qid=1408664224&sr=8-2&keywords=Elementary+Engineering+Fracture+Mechanics+broek
http://www.amazon.com/Fatigue-Materials-Cambridge-Science-Second/dp/0521578477/ref=sr_1_1?s=books&ie=UTF8&qid=1408664637&sr=1-1&keywords=Suresh%2C+S.+Fatigue+of+Materials

BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

Unit Tobics Teaching
No. P Hrs.
4 Codes and Standard:
Introduction, Design formulae in codes. 02
5 Piping Elements:
Introduction, Selection of MoC, Pipes, Pipe fittings, study of valves. 05
6  Piping Network Design:
Types of Network, Network simulation basics. 04
7 Insulation design for Pipes, Nozzle Reinforcement, Pipe support selection and
Design, Thermal stresses in pipes. 04
8  Stress Analysis of Piping Systems:
Selecting stress critical lines, stress analysis, Basics of expansion joints. 04
9  Basics of Piping Drawing:
Introduction, symbols, GA drawing, Dimensioning. 04
10 Plot plan fundamentals:
Plot plan development, Equipment and Piping layout. 04
11  Dynamic Analysis of Pipes:
Causes of vibrations and solutions and Case Study. 04
Total 42

List of References:

1. M. W. Kellogg Company “Design of Piping System”, Martino Fine Books.

2. Liang-Chuan Peng and Tsen-Loong Peng, “Pipe Stress Engineering”, ASME Press.
3. Sam Kannappan, “Introduction to Pipe Stress Analysis”, ABI Enterprise.

4. Roy A. Parisher, “Pipe Drafting and Design”. Gulf Professional Publishing

ME653: DESIGN OF PRESSURE VESSELS
(CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
Theory Marks Practical Marks Total
L T ) C Marks
ESE CE ESE CE
3 2 0 5 70 30 30 20 150
Course Content:
Unit : Teaching
No. Topics Hrs.
1  Stresses in Pressure Vessels: 10

General theory of membrane stresses in vessel under internal pressure
and its application to shells (cylindrical, conical and spherical) and end
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Unit . Teaching
No. Topics Hrs.

closures. Bending of circular plates and determination of stresses in
simply supported and clamped circular plate. Thermal stresses, Stress
concentration in plate having circular hole due to bi-axial loading,
Excessive elastic deformation, Plastic instability, Brittle rupture and
creep. Theory of reinforced opening and reinforcement limits.

2 Design of Vessels using Codes: 10
Introduction to ASME codes for pressure vessel design, Pressure vessel
and related components’ design using ASME codes; Supports for short
vertical vessels, Stress concentration at a variable thickness transition
section in a cylindrical vessel; Design of nozzles.

3 Supports for vertical & horizontal vessels: 05
Design of base plate and support lugs. Types of anchor bolt, its material
and allowable stresses. Design of saddle supports.

4 Other Design Considerations: 08

Buckling phenomenon, Elastic Buckling of circular ring and cylinders

under external pressure, Collapse of thick walled cylinders or tubes under

external pressure, Effect of supports on Elastic Buckling of Cylinders,

Design of circumferential stiffeners, Buckling under combined External

pressure and Axial loading.

Fatigue, shock, high pressure, high temperature, irradiation, corrosion,

and other hostile environments; High strength, lightweight pressure

vessels, Vessels resistant to external high pressures found in undersea
exploration, offshore drilling, and mineral mining.

5  Piping Design: 07
Flow diagram, Piping layout and piping stress analysis; Flexibility factor
and stress intensification factor; Design of piping system as per B31.1
piping code. Piping components - bends, tees, bellows and valves. Types
of piping supports and their behaviour; Introduction to piping Codes and
Standards.

Total 40

List of References:

1. Harvey J F, “Pressure vessel design”, CBS Publication.

2. Brownell L. E and Young. E. D, “Process equipment design”, Wiley Eastern Ltd., India

3. “ASME Pressure Vessel and Boiler code, Section VIII Div. 1, 2, and 3”, ASME.

4. “American standard code for pressure piping, B 31.1”, ASME.

5. Henry H Bednar, “Pressure vessel Design Hand book”, CBS publishers and distributors

6. Stanley M Wales, “Chemical Process Equipment, Selection and Design”, Butterworths,
Series in Chemical Engineering, 1988. Elsevier

. J. Phillip Ellenberger, “Pressure Vessels: ASME Code Simplified”, ASME

8. Smith P, “Fundamentals of Piping Design”, Elsevier.

J
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ME654: DESIGN OF MATERIAL HANDLING EQUIPMENTS
(CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme | Credits Assessment Scheme
Theory Marks Practical Marks Total
L T ) C Marks
ESE CE ESE CE
3 2 0 5 70 30 30 20 150
Course Content:
Unit . Teaching
No. Topics Hrs.

1  Introduction: 0
Objectives of material handling system, Principal groups of materials 6
handling equipment and classification, Scope of Material Handling, Criteria
for selection of Material Handling Equipment’s, Basic kind of material
handling problems, VVarious methods to analyse material Handling problems

2  Conveyor Design: 10
Introduction to apron conveyors , Pneumatic conveyors, Belt Conveyors,

Screw conveyors and vibratory conveyors and their applications, Design of
Belt conveyor- Belt selection procedure and calculation of drop energy, Idler
design.

3 Design of Hoists: 08
Design of hoisting elements: Welded and roller chains - Hemp and wire
ropes - Design of ropes, pulleys, pulley systems, sprockets and drums, Load
handling attachments. Design of forged hooks and eye hooks — crane grabs
- lifting magnets - Grabbing attachments - Design of arresting gear -Brakes:
shoe, band and cone types.

4 Design of Cranes: 08
Hand-propelled and electrically driven E.O.T overhead Traveling cranes;
Traveling mechanisms of cantilever and monorail cranes; design
considerations for structures of rotary cranes with fixed radius ; fixed post
and overhead traveling cranes; Stability of stationary rotary and traveling
rotary cranes.

5 Design of bucket Elevator: 04
Introduction, Types of Bucket Elevator, Design of Bucket Elevator- loading
and bucket arrangements, Cage elevators , shaft way, guides, counter
weights.

6  Packaging and storage of bulk materials: 04

Steps for design of packages, protective packaging, testing the physical
characteristics of packaging, container testing, types of storage and
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Unit . Teaching
No. Topics Hrs.

industrial containers ,Automatic guided vehicles, Automatic storage and
retrieval system

Total 40

List of References:

1. Conveyor Equipment Manufacturer’s Association, “Belt conveyors for bulk materials” 6th
edition, The New CEMA Book

2. Rudenko N., “Materials handling equipment”, Elnvee Publishers, 1970

3. Ishwar G Mulani and Mrs. Madhu I Mulani, “Engineering Science and application design for
belt conveyor”, Madhu 1. Mulani, 2002.

4. Spivakovsy A.O. and Dyachkov V.K., “Conveying Machines, Volumes | and II”, MIR

Publishers, 1985.

Alexandrov, M., “Materials Handling Equipments”, MIR Publishers, 1981.

6. Boltzharol, A.,”Materials Handling Handbook”, The Ronald press company 1958.

o

ME655: ROTOR DYNAMICS
(CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme| Credits Assessment Scheme
Theory Marks Practical Marks Total
L T p C Marks
ESE CE ESE CE
3 2 0 5 70 30 30 20 150
Course Content:
Unit . Teaching
No. Topics Hrs.
1  Introduction to Vibration and the Laval-Jeffcott Rotor Model: 08
Co-ordinate systems, Steady state rotor motion, Elliptical motion, Single
degree of freedom systems, Free and forced vibrations. The two degrees of
freedom rotor system, Geared systems, Translational motion, Natural
frequencies and Natural modes, Steady state response to unbalance, The
effect of flexible support.
2  Torsional Vibrations of Rotating Machinery: 08

Modeling of rotating machinery shafting, Multi degree of freedom systems,
Determination of natural frequencies and mode shapes, Branched systems,
Numerical methods for fundamental frequency.
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Unit Teaching
No. Hrs.
3  Rigid Rotor Dynamics and Critical Speed: 10
Rigid disk equation - Rigid rotor dynamics, Rigid rotor and flexible rotor,
The gyroscopic effect on rotor dynamics, Whirling of an unbalanced simple
elastic rotor, Unbalance response, Orbital Analysis and Cascade Plots,
Simple shafts with several disks, Effect of axial stiffness, Determination of
bending critical speeds, Campbell diagram.

Topics

4 Influence of Bearings on Rotor Vibrations: 08
Support stiffness on critical speeds- Stiffness and damping coefficients of
journal bearings, Computation and measurements of journal bearing
coefficients, Mechanics of Hydro dynamic Instability, Half frequency whirl
and Resonance whip, Design configurations of stable journal bearings.

5 Balancing of Rotors: 06
Single plane balancing, Multi-plane balancing, Balancing of rigid rotors,
Balancing of flexible rotors, Influence coefficient and modal balancing
techniques for flexible rotors.

Total 40

List of References:

1. J. S. Rao, “Rotor Dynamics”, New Age International Publishers, New Delhi.

2. S. Timoshenko, D H. Young and W. Weaver, “Vibration Problems in Engineering”, John
Wiley.

3. W J Chen and J E Gunter, “Introduction to Dynamics of Rotor — Bearing Systems”,
Trafford Publishing Ltd.

4. T.Yamamoto and Y. Ishida, “Linear and Nonlinear Rotor Dynamics: A Modern Treatment
with Applications”, John Wiley.

5. V. S. Rao, “Vibratory Condition Monitoring of Machines”, Narosa Publishing House.

ME656: OIL HYDRAULICS AND PNEUMATICS
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme| Credits Assessment Scheme
Theory Marks Practical Marks Total
L T p C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Content:
Unit . Teaching
NO. Topics Hrs.
1 Introduction to Power Transmission Systems: 4

Functional requirements of a power transmission, how these requirements
can be fulfilled by various power transmission systems like mechanical,
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Unit
No.

Teaching

Topics Hrs.

oil hydraulic, pneumatic, electrical or their combinations; Fundamentals
of oil hydraulics and pneumatics, Control functions of oil hydraulic
systems; Comparison between various power transmission systems,
Applications of oil hydraulic and pneumatic power transmissions.

2 Hydraulic & Pneumatic Symbols as per ISO/ANSI, Properties and 4
selection of hydraulic fluids, Filtration, Hydraulic reservoirs and
accumulators, Seals and packings

3 Oil Hydraulic Pumps and Actuators: 6

Construction, working principle and operation of rotary & reciprocating

pumps like gear, vane, generated-rotor, screw, axial piston, radial piston

Pump characteristics, Specifications, sizing and selection of pumps

Linear actuators like ram type, telescopic and single acting/double acting,

types of their constructions, types of mountings, cylinder materials,
cushioning of hydraulic cylinders, Rotary actuators, Specifications,

sizing and selection of actuators.

4 Control Valves: 8
Construction, working principle and operation of direction control valves,
flow control valves and pressure control valves including non-return,
pressure relief, compound pilot operated pressure relief, safety, sequence,
pressure reducing, unloading, counterbalance valves. Different types of
center positions of DCVs, Methods of actuation of DCVs.

5 Hydraulic and Pneumatic Controllers used in Feedback Control 4
systems:
Construction, working principle and operation of proportional and servo
control valves including servo-type DCV like nozzle valve, flapper type
valve, mechanical servo valve, single and double stage servo valves;
Applications of servomotor systems in feedback control systems.

6 Hydraulic Circuits: 4
Reciprocation, quick return, sequencing, flow control circuits,
synchronizing circuits, accumulator circuits, industrial circuits like press
circuits, machine tool circuits, forklift, earth mover circuits - design and
selection of components.

7 Pneumatic Systems and Circuits: 12

Pneumatic fundamentals, Construction, working principle and operation
of pneumatic power transmission system components like Power source,
FRL unit, Actuators and control valves like DCV, FCV, PCV, time
delay, quick exhaust, twin pressure, shuttle; Pneumatic circuits like
reciprocating circuits, switching circuits, sequential circuits, hydro
pneumatic circuits, solenoid operated circuits, simple logic circuits,
Programmable logic circuits using PLC/Microcontroller and their
applications, Selection, sizing and  specifications of pneumatic
components.

Total 42
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List of References:

1. John Pippenger, “Industrial Hydraulics”, Tyler Hicks, McGraw Hill.

2. Majumdar S R, “Oil Hydraulic Systems, Principle and Maintenance”, McGraw-Hill.

3. Esposito Anthony, “Fluid Power with Applications”, Pearson.

4. Jagadeesha T. and Thammaiah Gowda, “Fluid Power: Generation, Transmission and

Control”, Wiley.

B. W. Anderson, “The Analysis & Design of Pneumatic Systems”, John Wiley.

Mc Clay Donaldson, “Control of Fluid Power Analysis and Design”, Ellis Horwood Ltd.

7. K.Shanmuga Sundaram, “Hydraulic and Pneumatic Controls: Understanding made Easy”,
S.Chand & Co Book publishers, New Delhi, 2006 (Reprint 2009)

8. S R Majumdar, “Basic Pneumatic Systems, Principle and Maintenance”, McGraw-Hill.

A. Pease and John J. Pippenger, “Basic Fluid Power Dudley”, Prentice Hall, 1987

10. John S. Cundiff, “Fluid Power Circuits and Controls: Fundamentals and Applications”, CRC
Press, 2002.

11. James A. Sullivan, “Fluid Power: Theory and Applications”, 3rd Edition, Prentice Hall, 1989.
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ME657: THERMAL SYSTEM DESIGN AND SIMULATION
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme| Credits Assessment Scheme
Theory Marks Practical Marks Total
L T ) C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Content:
Unit . Teaching
No. Topics Hrs.
1 Modeling of thermodynamic properties : 07

Criteria for fidelity of representation, linear regression analysis, non-linear
regression analysis, thermodynamic properties- internal energy and
enthalpy, the clapeyron equation, pressure- temperature relationships at
saturated conditions, the Maxwell relations, specific heats, p-v-t equations,
building a full set of DATA.

2  Types of simulation : 05
Some uses of simulation, Different class of simulation, Information flow
diagrams, Sequential and simultaneous calculations, Successive substitution
and newton Raphson methods of simulatlion.

3 Modeling of typical thermal equipment: 07
Selecting vs simulating a heat exchanger, heat exchangers, evaporators and
condernsers, binary solutions, pressure drop and pumping power,
turbomachinery.
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Unit Topics Teaching
No. Hrs.
4  Steady state simulation: 07
Convergence and divergence in successive substitution, partial substitution
in successive substitution, Evaluation of the newton Raphson technique,
accelerating the solutions of linear equations, Fast partial derivative routine,

influence coefficients.

5 Introduction to optimization technique: 07
Levels of optimization, Mathematical representation of optimization
problems, optimization procedures.

6  Comprehensive case studies of some thermal systems: 07
Optimum thickness of insulation in refrigerated warehouse, Recovery of
heat from exhaust air using a heat pump, Design of a fire-water grid,
optimizing a hot oil loop in a petrochemical plant, optimum heat pump for
pasteurizing milk etc.

Total 40

List of References:

1. W F Stoecker, “Design of thermal systems” , Tata Mcgraw Hill Edition.

2. C Balaji, “Thermal system design and optimization”, Ane Books Pvt Ltd.

3. Yogesh Jaluria, “Design and optimization of Thermal systems”, CRC Press.

ME658: MECHANICS AND MANUFACTURING OF COMPOSITES
(CREDITS =5 (L=3, T=2, P=0)

Teaching and Assessment Scheme:

Teaching Scheme| Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 2 0 5 70 30 30 20 150
Course Content:
Unit . Teaching
No. Topics Hrs.
1  Basic concepts and characteristics:
Geometric and Physical definitions, natural and man-made composites, 02
Aerospace and structural applications, types and classification of
composites.
2  Constituents:

Reinforcements: Fibres- Glass, Silica, Kevlar, carbon, graphite, boron, 02

Academic Regulations & M.Tech. (Machine Design Engineering) Course of Studies
for the students admitted during A.Y. 2015-18. Page 44 of 50



BIRLA VISHVAKARMA MAHAVIDYALA (Engineering College)
(An Autonomous Institution affiliated to Gujarat Technological University)

Unit . Teaching
No. Topics Hrs.

silicon carbide, and boron carbide fibres.
Matrix Materials: Particulate composites, Polymer composites,
Thermosets, Thermoplastics, Metal matrix and ceramic composites.
3 Macromechanics Behaviour Lamina:
Stress-strain behaviour for anisotropic materials; stiffness, compliance and 09
engineering constants for orthotropic materials; Stress-strain behaviour
for plane stress in an orthotropic material; Stress-strain behaviour for
lamina of arbitrary orientation; strength of an orthotropic lamina; Biaxial
strength criteria for an orthotropic materials (Maximum stress, Maximum
strain, Tsai-Hill, Hoffman, Tsai-Wu).

4 Micromechanical Behaviour Lamina:
Determination of constants, Elasticity approach to stiffness, particulate 07
composite, Fibre-reinforced composites, tensile and compressive strength
in fibre direction, transverse stiffness and strength, prediction of shear
strength, Failure modes.

5  Short-Fibre Composites:
Theories of Stress Transfer, Modulus and Strength of Short-Fiber 04
Composites, Ribbon-Reinforced Composites.

6  Analysis of Laminates:

Laminate Stress-Strains behaviour, Variation of Stresses in a Laminate, 09
Resultant Forces and Moments: Synthesis of Stiffness Matrix, Laminate
Description System, Construction and Properties of Special Laminates,
Determination of Laminae Stresses and Strains, Analysis of Laminates

after Initial Failure, Hygrothermal Stresses in Laminates, Bending and
Buckling of laminated plates Special Cases: Symmetric, Antisymmetric

and Unsymmetric laminates. Design of laminates.

7 Performance of Composites:
Static Mechanical Properties (Tensile, Compressive, Flexural, In-plane 05
shear, Interlaminar shear strength), Fatigue performance, Impact
properties, Environmental effects, Creep and Fracture behaviour.

8  Manufacturing:
Degree of Cure, Viscosity, Resin Flow, Consolidation, Gel-Time Test, 06
Shrinkage, Voids; moulding methods, filament winding, pultrusion,
Quality inspection. Joining: Pin bearing, adhesive bonding.

Total 44

List of References:

1.

2.

3.
4.

Agarwal B.D. and Broutman L. J., “Analysis and Performance of Fiber Composites”, Wiley
India.

Mallick P. K., “Fiber-Reinforced Composites Materials, Manufacturing and Design”, CRC
Press.

Jones R M, “Mechanics of Composite Materials”, CRC Press.

Daniel, I. M. and Ishai, O., “Engineering Mechanics of Composite Materials”, Oxford
University Press
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ME681: ROBUST DESIGN
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme

Theory Marks Practical Marks

Total
Marks

L T P C
ESE CE ESE CE

3 0 2 5 70 30 30 20

150

Course Content:

Unit

No. Topics

Teaching
Hrs.

1  Introduction:

I. What is robust design?

I1. How a designed experiment works. Basic components,
Terminology, etc.

I11. History and Background. Over-the-wall design, measurement

of quality, stages in experimental design, P-Diagram.

IV. Review of statistics.

V. Statistical analysis of a designed experiment. ANOVA,
Modeling, predictions, signs of trouble.

2  Basic components of a Robust Design experiment:
I. Array Design for 2-level factors
a. Basic concepts. Array design, equivalence of arrays, comparison
with one-at-a-time approach
b. Interactions. Definition and meaning, confounding, resolution,
strategies for mitigation and control
c. Design trade-offs and strategies. Experimental triangle, array
design strategies, randomization
I1. Selection of the characteristic response
Good experimental practice
Linked to long-term improvement
Ease of optimization and implementation
Taguchi’s S/N ratios
e. Process capability (Six Sigma)
I11. Inclusion of real-world variability
a. ldentification and selection of noise conditions
b. Strategies
c. Tolerance design

oo o

3 Additional techniques and concepts:
I. Three-level and modified array designs
a. Standard three-level designs

10

16

16
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Unit . Teaching
No. Topics Hrs.

b. Design strategies for three-levels

c. Modification of standard (2 and 3-level) designs
I1. Additional analysis techniques

a. Pooling of unused columns

b. Pooling of smallest effects

c. Replication

d. Normal probability plots
I11. Response Surface Methodology

Total 42

List of References:

1. Douglas Montgomery, “Design and Analysis of Experiments”, John Wiley and Sons pub., 1997

2. DeVor, Chang and Sutherland, “Statistical Quality Design and Control”, Prentice Hall pub.,
1992

3. Wu and Hamada, “Experiments, Planning, Analysis, and Parameter Design Optimization”,
John Wiley and Sons pub., 2000

4 Funkenbusch, “Practical Guide to Designed Experiments: A unified, modular, approach”,
Marcel Dekker pub., 2005

5. Fowlkes and Creveling, “Engineering Methods for Robust Product Design”, Addison-Wesley
pub., 1995

6. Phadke, “Quality Engineering using Robust Design”, Prentice Hall pub., 1989

7. Genichi Taguchi, “Introduction to Quality Engineering”, American Supplier Institute pub.,
1988.

ME682: OPTIMIZATION TECHNIQUES
(CREDITS =5 (L=3, T=0, P=2)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
Theory Marks Practical Marks Total
L T p C Marks
ESE CE ESE CE
3 0 2 5 70 30 30 20 150
Course Content:
Unit Tovics Teaching
No. b Hrs.
1 Introduction to Optimization: 02

« Mathematical formulation, Classification of optimization problems,
Engineering applications of optimization
2  Classical Optimization Techniques: 08
. Single variable optimization.
« Multivariable unconstrained optimization.
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Unit Topics Teaching
No. Hrs.
« Multivariable optimization with equality constraints: Direct
substitution, method of Lagrange multipliers, method of constrained

variation.
« Multivariable optimization with inequality constraints: Kuhn-Tucker
conditions.
3 Single Variable Optimization: 06
« Unimodal function
. Elimination Methods: unrestricted search, exhaustive search.
Dichotomous search, Interval halving method, Fibonacci method,
Golden section method
« Interpolation Methods: Quadratic and cubic interpolation methods.
. Direct Root methods: Newton method, Quasi-Newton method, Secant
method.
4 Multivariable unconstrained optimization: 08
« Direct search methods: Random search methods, Grid search method,
Univariate method, Hooke and Jeeves method, Powell’s method.
« Indirect search methods: Steepest descent method, Conjugate gradient
method, Newton’s method.
5  Multivariable optimization with equality constraints: 08
. Random search methods, Sequential linear programming, Sequential
quadratic programming.
. Basic approach of penalty function methods, Interior and exterior
penalty function methods.
6  Geometric Programming: 06

« Introduction, posynomials

« Unconstrained Geometric Programming Problem: Arithmetic—
Geometric inequality, Primal-Dual relationship and Sufficiency
conditions.

« Constrained Geometric Programming problem

. Applications of Geometric Programming

7 Modern Methods of Optimization: 04
« Genetic algorithms, simulated annealing, fuzzy optimization, neural-
network-based methods, Particle Swarm Optimization.

Total 42

List of References:

1. Rao S. S., “Engineering Optimization: Theory and Practice”, 3rd edition, New Age
International (P) Ltd Publishers.

2. Jasbir S. Arora, “Introduction to Optimum Design”, McGraw Hill.

3. Ravindran A., Ragsdell K. M. and Reklaitis G. V., “Engineering Optimization: Methods and
Applications”, 2nd edition, Wiley India.

4. Belegundu A. D., Chandrupatla T. R., “Optimization Concepts and Applications in
Engineering”, 2nd edition, Cambridge University Press.

5. Kalyanmoy Deb, “Optimization for Engineering Design: Algorithms and Examples”, Prentice
Hall.
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ME683: RELIABILITY ENGINEERING AND QUALITY CONTROL
(CREDITS =5 (L=3, T=2, P=2)

Teaching and Assessment Scheme:

Teaching Scheme |Credits Assessment Scheme
Theory Marks Practical Marks Total
L T P C Marks
ESE CE ESE CE
3 2 2 5 70 30 30 20 150
Course Content:
Unit Tobics Teaching
No. P Hrs.
1  Total Quality Management : 08

Concepts of Quality Engineering, TQM- Tools and Techniques;- Quality
Function Deployment (QFD), Failure Mode and Effect analysis (FMEA), Six
sigma control, Poka-Yoke, 7QC Tools, 7 New Quality Improvement Tools.

2 Quality Assurance and Acceptance Control: 08
Quality Assurance, Acceptance Sampling; Lot by lot sampling, probability
of acceptance in single, double, multiple sampling techniques. OC curves —
producer’s Risk and consumer’s Risk. AQL, LTPD, AOQL concepts-
standard sampling plans for AQL and LTPD- uses of standard sampling
plans.

3 Design of Experiments: 08
Basis statistics, hypotheses test, F test, Chi-square test ,one factor at a time,
orthogonal design, point and interval estimates, Two factors, Full factorials,
Fraction Factorials, Taguchi’s quality Engineering-loss function, orthogonal
Arrays, Signal to Noise ratio(S/N).

4 Probability Theory: 05
Fundamental laws of probability, Conditional probability and multiplication
rules, Random variables; Probability distribution; Discrete and continuous
distribution.

5 Reliability Concepts: 06
Reliability engineering fundamentals; Failure data analysis; Failure rate;
mortality curve; Concept of burn in period; Useful life and wear out phase of
a system; Mean time to failure (MTTF); Mean time between failure, (MTBF)
and mean time to repair (MTTR); Reliability in terms of Hazard rate and
failure density, maintainability, availability, Hazard models-constant,
linearly increasing and weibull models. Bath-tub Curve.

6  System Reliability and Fault tree analysis: 07
System reliability-series, parallel and mixed configuration, application to
specific Hazard models, methods of solving complex systems, Markov
model. Fault tree Analysis- fault tree construction and calculation of
reliability, truth table, De Morgans theorem and application to reliability
analysis.
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Unit . Teaching
No. Topics Hrs.
Total 42

List of References:

1.

ook w

Dale H. Besterfield, Carol Besterfield-Michna, Glen H. Besterfield and Mary Besterfield-
Sacre, “Total Quality Management” , 3/¢, Pearson Education, 2011.

Mitra Amitava, “Fundamentals of Quality Control and Improvement”, 3/e, John Wiley & Sons,
2003.

Joseph Juran and A. Blanton Godfrey, “Juran’s Quality Handbook”, McGraw Hill, 1999.

B. L. Hanson and P. M. Ghare, “Quality Control & Application”, Prentice Hall of India, 2009.
Srinath L. S., “Reliability Engineering”, 4th edition, Affiliated East West Press, 2005.

I. R. Miller, J. E. Freund and R. Johnson, “Probability and Statistics for Engineers”, Prentice
Hall, 2002.

Hines, Montgomery, Goldsman and Borror, “Probability and Statistics in Engineering”, 4/e,
John Wiley & Sons, 2003.
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