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INSTITUTEVISION.MISSION

Institute vision

To be an institute of eminence for quality education and research in engineering, technology
and management with ethics and values

Institute Mission

We are SVIST shall always strive for

¢ Focusingonoutcome-basededucationwithstudentcentricteaching-learningpractices.

e Impart cutting edge technologies towards research and innovation.

e Provide an environment to develop intellect, creativity and problem-solving ability through
collaboration.

e Involve all stake holders in holistic development serving the society.

DEPARTMENT VISION, MISSION

Vision:

1. To be a centre of eminence for quality mechanical engineering education and
research with ethics and values.

Mission:

1. Practice learner centric education with quality resource straining with collaboration on
Technologies, leadership and professional skills

2. Provide an environment to develop intellect, creativity and problem solving ability

3. Involve all state holders in activities for holistic development and service society



Programme Education Objectives(PEQOs)

After completion of M.Tech (Machine design) course students will become

Programme Educational Objectives

Graduates will have the knowledge and skills to enter careers in the design, installation,
PEO] [manufacturing, testing, technical sales, maintenance, and other endeavours typically
associated with mechanical components and systems.

Graduates will have the ability to provide solutions and solve mechanical engineering
PEO2 | technolo gy related problems

Graduates will have the technical background to advance in their careers with an
PEO3 | understanding and necessity for personal integrity, ethical behavior, cultural awareness,
lifelong learning, and continuous improvement

MappingofMissionStatementstoPEQOs:

Key components from Department PEO1 PEO 2 PEO3
Mission M
Quality education -E High High Medium
Research : High Medium Low
Teaching-Learning - Medium Medium High
Sustained Learning M High High Medium
Social Responsibility with %hics High Medium Medium




ME-MACHINE DESIGN

The Engineering Design Graduates will be able to:

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

PO2: ability to write and present a substantial technical report/document.
PO3: Students should be able to demonstrate a degree of mastery over the area as per the specialization
of the program. The mastery should be at a level higher than the requirements in the appropriate master's

program.

PO4: Students should be able to understand the importance of the creativity process in design and will
demonstrate an ability to identify, formulate, design a system, and solve engineering problems.

POS: Students should be able to use the techniques and modern engineering tools necessary for

engineering problems and develop confidence for self-education and the ability for life-long learning.

PO6: Demonstrate the societal, health, safety, legal, and cultural issues, and the consequent
responsibilities relevant to occupational health and safety practices.



ACADEMIC REGULATIONS V23 FOR M.Tech (REGULAR) DEGREE COURSE

Applicable for the students of M.Tech (Regular) Course from theAcademicYear2023-24onwards.
The M. Tech Degree of Jawaharlal Nehru Technological University Kakinada shall be conferred
on candidates who are admitted to the program and who fulfill all the requirements for the award of
the Degree.

1.0 ELIGIBILITYFORADMISSIONS
Admission to the above program shall be made subject to eligibility, qualification and
specializations prescribed by the University from time to time.

Admissions shall be made on the basis of merit/rank obtained by the candidates at the qualifying
Entrance Test conducted by the University or on the basis of any other order of merit as
approved by the University, subject to reservations as laid down by the Govt .from time to time.

2.0 AWARD OF M.Tech DEGREE
2.1 A student shall be declared eligible for the award of the M.Tech Degree if he pursues a
course of study in not less than two and not more than four academic years.
2.2 The student shall register for all68creditsandsecureallthe68credits.
2.3 The minimum in struction days in each semester are 90.

3.0A. PROGRAMMESOFSTUDY

The following specializations are offered by various departments at present for the M.Tech
Programme of study.

Department Programme
EEE M.Tech- Power System
ME M.Tech-Machine Design
ECE M.Tech-VLSI
M.Tech-VLSI and Embedded System
CSE M.Tech-Computer Science and Engineering




4.0

4.1

4.2

4.3

4.4

4.5

4.6

ATTENDANCE

The faculty handling the course will finalize the attendance as per schedule / before the
last instructional day of the course and submit to the Principal through the head of the
department.

A student with less than 75% of consolidated attendance (and/or less than 50% in each
and every course), will not be permitted to appear for the end-semester examinations,
irrespective of the reason for the shortfall of the attendance. Further, a student with less
than 75% of attendance in Dissertation Phase-2 (IV Semester) will not be permitted to
submit his project work.

The student is how ever permitted to avail Academic/Medical Leave/NCC/NSS/Cultural
/ Sports/ Minor Medical exigencies etc., up tol0% for attending academic related
activities like, Industrial Visits, Seminars, Conferences, Competitions etc., with the prior
approval of the HoD. After the event, the student should submit the relevant documents
for proof to the HoD for approval of the Academic Leave.

Condonation of shortage of attendance in aggregate up to 10% (65% and above and
below75%, and minimum of 50% in each and every course including laboratory,
Dissertationphase-1, Dissertation Phase-2) for a maximum of ONE time shall be granted
by the College Academic Committee. A prescribed fee shall be payable towards
condonation of short age of attendance.

Shortage of Attendance below 65% in aggregate shall not be condoned and not eligible to
write their end semester examination of that class.

A student shall not be promoted to the next semester unless he satisfies the attendance
requirement of the present semester, as applicable. They may seek readmission into that
semester when offered next.

If any candidate fulfills the attendance requirement in the present semester, he shall not
be eligible for re admission into the same class.

5.0 CONTINUOUS INTERNAL EVALUTION (CIE)

5.1

The performance of the candidate in each semester shall be evaluated subject-wise, with a
maximum of 100 marks for theory and 100 marks for practical’s, on the basis of Internal
Evaluation and End Semester Examination.

For theory subjects 75 marks shall be awarded based on the performance in the end
semester examinations and 25 marks shall be awarded based on the internal evaluation.

The internal evaluation shall be made based on the average of the marks secured in the two
midterm examinations conducted one in the middle of the semester and the other
immediately after the completion of instruction each midterm examination shall be
conducted total duration of 120 minutes with four questions (without choice) each question
for 10 marks and it will be reduced 25 marks .End semester examinations is conducted for
75 marks for all 5 questions (one question from 1 unit ) to be answered(either or).



5.2

5.3

5.4

5.5

5.6

5.7

6.0

6.1

6.2

6.3

6.4

For practical subjects,75 marks shall be awarded based on the performance in the End
Semester Examinations and 25 marks shall be awarded as based on the day to day
performance as internal marks. The internal evaluation based on the day to day work -
Smarks, record -5 marks the remaining 15 marks to be awarded conducting the internal
laboratory test. The end exam shall be conducted by examiner ,with breakup marks of
procedure 20,experimentation 30,result-10 and viva voce 15 marks

For Mini Project with seminar, a student under the supervision of a faculty member,
shall collect the literature on a topic and critically review the literature and submit it to the
department in a report form and shall make an oral presentation before the Project Review
Committee consisting of Head of the Department, Supervisor and two other senior faculty
members of the department. For Mini Project with seminar, there will be only internal
evaluation of 100 marks. A candidate has to secure a minimum of 50% of marks to be
declared successful. Out of 100 marks, supervisor awards 40% marks and remaining 60%
marks are awarded by the project review committee.

A candidate shall be deemed to have secured the minimum academic requirement in a
subject if he secures a minimum of 40% of marks in the End semester Examination and a
minimum aggregate of 50% of the total marks in the End Semester Examination and
Internal Evaluation taken together..

In case the candidate does not secure the minimum academic requirement in any subject
(as specified in 5.4) he has to reappear for the End semester Examination in that subject. A
candidate shall be given a chance to re-register for each subject provided the internal
marks secured by a candidate are less than 50% and has failed in the end examination.

In case the candidate secures less than the required attendance in any re registered
subject(s), he shall not be permitted to write the End Examination in that subject .He shall
again re-register the subject when next offered.

Laboratory examination for M. Tech. programmes must be conducted with two Examiners,
one of them being the Laboratory Class Teacher or teacher from the same department and
the second examiner shall be appointed by the COE/Principal .

EVALUATION OFPROJECT/DISSERTATION (Phase-I and II):

Every candidate shall be required to submit a thesis or dissertation on atopic
approved by the Project Review Committee.

A Project Review Committee (PRC) shall be constituted with Head of the Department and
two other senior faculty members in the department.

Registration of Dissertation/Project Work: The work on the project shall be initiated at the
beginning of the II year and the duration of the project is two semesters.

A candidate has to submit, in consultation with his project supervisor, the title, objective and
plan of action of his project work (published base paper(s)/ real time project/industry
oriented) for approval. The student can initiate the Project work, only after obtaining the
approval from the Project Review Committee (PRC).

If a candidate wishes to change his supervisor or topic of the project, he can do so with the
approval of the Project Review Committee (PRC). However, the Project Review Committee
(PRC) shall examine whether or not the change of topic/supervisor leads to a major change
of his initial plans of project proposal. If yes, his date of registration for the project work
starts from the date of change of Supervisor or topic as the case maybe.



6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

A candidate shall present seminar on his project work status in two stages at least with a gap
of THREE months between them. If the candidate is absent to any seminar, he should again
attend to seminar within two weeks by providing proper evidence to the Project Review
Committee for earlier absence to the seminar.

A candidate is permitted to submit Project Thesis (Dissertation) only after successful
completion of theory and practical course with the approval of PRC not earlier than 40
weeks from the date of registration of the project work.

Continuous assessment of Dissertation-I and Dissertation-II during the Semester will be
monitored by the PRC.

There will be pre-submission seminar at the end of academic term. After the approval the
student has to submit he detail report.

The Candidate may be permitted to submit he Project Report If only the work is
Published/Accepted to be Published in a National or International Journal /
conference of reputed and relevance.

Three copies of the Project Thesis certified by the supervisor shall be submitted to the
College along with plagiarism report (<40%).

The thesis shall be adjudicated by one examiner selected by the Principal, from the panel of
Sexaminers, eminent tin that field, submitted by the guide concerned and head of the
department.

If the report of the examiner is not favorable, the candidate shall revise and resubmit the
Thesis, in the time frame as decided by the PRC. If the report of the examiner is unfavorable
again, the thesis shall be summarily rejected. The candidate has to re-register for the project

And complete the project within the stipulated time after taking the approval from the Principal.

If the report of the examiner is favorable, Viva-Voce examination shall be conducted by
aboard consisting of the Supervisor/Internal examiner, Head of the Department and the
examiner who adjudicated the Thesis. The Board shall jointly report the candidate’s work for
a maximum of 100 Marks. Out of 100marks, supervisor awards 40 marks and remaining
60marksareawardedbytheboard.

The Head of the Department shall coordinate and make arrangements for the conduct of
Viva-Voce examination.

If the report of the Viva-Voce is unsatisfactory (i.e., <50 marks), the candidate shall retake
the Viva-Voce examination only after three months. If he fails to get a satisfactory report at
the second Viva-Voce examination, the candidate has tore-register for the project and
completetheprojectwithinthestipulatedtimeaftertakingtheapprovalfromthelnstitution.



7.0 Cumulative Grade Point Average (CGPA)

Riaks LG Level(G) Grade Point
Range(Max Grade
-100)

>90 >90 Outstanding(O) 10
>80 to<90 90-80 Excellent(S) 9
>70 to<80 80-70 Very Good(A) 8
>60 to<70 70-60 Good(B) 7
>50 to<60 60-50 Fair(C) 6
<50 <50 Fail(F) 0
Absent 0

7.1 Computation of SGPA

The following procedure is to be adopted to compute the Semester Grade Point Average
(SGPA) and Cumulative Grade Point Average (CGPA):

The SGPA is the ratio of sum of the product of the number of credits with the grade points
scored by a student in all the courses taken by a student and the sum of the number of credits of
all the courses undergone by a student ,i.e. SGPA(Si)=).(CiXGi)/Y Ci

Where Ci is the number of credits of the ithcourse and Gi is the grade point scored by the
student in the ithcourse.

7.2 Computation of CGPA

The CGPA is also calculated in the same manner taking into account all the courses undergone
by a student over all the semester of a programme,i.e. CGPA= ) (CiXSi) /> Ci
Where Si is the SGPA of the ithsemester and Ci is the total number of credits in that semester.

The SGPA and CGPA shall be rounded off to TWO decimal points and reported in the
transcripts.

8.0 AWARDOFDEGREEAND CLASS

After a student has satisfied the requirements prescribed for the completion of the program
and is eligible for the award of M. Tech. Degree he shall be placed in one of the following
four classes:

Class Awarded CGPA to be secured
From the
First Class with Distinction >7.75without back log history CGPA
Secured
First Class >6.75 from68
Second Class > 5.75t0<6.75 Credits.




The secured grade, grade points, status and credits obtained will be shown separately in the
memorandum of marks.

WITH HOLDING OF RESULTS

If the student has not paid the dues, if any, or if any case of indiscipline is pending against
him, the result of the student will be with held. His degree will be with held in such cases.
9.0 TRANSITORYREGULATIONS

9.1 Discontinued or detained candidates are eligible for re- admission into same
or equivalent subjects at a time as and when offered.

Definitions I. Remembering | Il. Understanding 1ll. Applying IV. Analyzing V. Evaluating VI. Creating
Bloom’s Exhibit memory | Demonstrate Solve problems to | Examine and break| Present and Compile k¢
Definition of previously understanding of new situations by | informationinto | defend opinions | information
learned material | facts and ideas by applying acquired | parts by identifying| by making togetherin a
by recalling facts,| organizing, knowledge, facts, | motives or causes. | judgments about | different way by
terms, basic comparing, techniques and Make inferences | information, combining
concepts, and translating, rulesin a different | and find evidence | validity of ideas, | elementsina
answers. interpreting, giving | way. to support or quality of work | new pattern or
descriptions, and generalizations. based on a set of | proposing
stating main ideas. criteria. alternative
solutions.
Verbs e Choose e Classify e Apply e Analyze * Agree * Adapt
e Define e Compare e Build e Assume * Appraise e Build
* Find e Contrast e Choose e C(Categorize * Assess e Change
* How e Demonstrate e Construct e (Classify e Award s Choose
e label e Explain * Develop e Compare e Choose e Combine
e List e Extend * Experimentwith| ® Conclusion e Compare * Compile
*  Match e |llustrate e |dentify e Contrast e Conclude * Compose
e Name e |Infer * |nterview * Discover * Criteria e Construct
e  Omit e |nterpret *  Make use of e Dissect e Criticize e (Create
e Recall s Qutline s  Model e Distinguish * Decide s Delete
s Relate ® Relate e Organize e Divide e Deduct * Design
e Select e Rephrase e Plan e Examine e Defend e Develop
e Show s Show e Select * Function e Determine e Discuss
e Spell e Summarize * Solve e |Inference * Disprove * Elaborate
o Tell e Translate s Utilize e |nspect e Estimate s Estimate
s What s List e Evaluate * Formulate
e  When * Motive * Explain * Happen
e Where e Relationships | ® Importance | ® Imagine
*  Which e Simplify e Influence s Improve
* Who * Survey e Interpret * |nvent
e Why e Take partin e Judge e Make up
e Testfor * Justify *  Maximize
e  Theme s Mark *  Minimize
e Measure s  Modify
e (QOpinion e QOriginal
e Perceive e QOriginate
e Prioritize * Plan
* Prove * Predict
e Rate * Propose
e Recommend | * Solution
s Ruleon s Solve
e Select e Suppose
e Support e Test
s Value e Theory




I M.TECH I SEMESTER

S.No. | Code Subject L|T|P Credits
1 V232111531 Advanced Mechanics of Solids 310 0 3
2 V232111532 Mechanical Vibrations and Acoustics 310 0 3

V2321115D1 | Design of Modern Vehicle Systems
Programme V2321115D2 | Product Design
3 Elective — I V2321115D3 | Geometric Modeling 310 0 3
V2321115D4 | Fracture Mechanics
V2321115D5 | Advanced Mechanisms
V2321115E1 | Non-Destructive Evaluation
Programme V2321115E2 | Robotics
4 Elective —II Design for Manufacturing & 3l ol o 3
V2321115E3 | Assembly
V2321115E4 | Multi Body Dynamics
V2321115E5 | Vision Systems and Image Processing
5 V232111561 Machine Dynamics Lab 0 0| 4 2
6 V232111562 Design Practice Lab-1 0] o 4 2
7 V232111CC11 | Research Methodology and IPR 21 0] 0 2
8 V2321115J1 Soft Skills 2101 0 0
Total 18
I M.TECH II SEMESTER

S.No. | Code Subject L|T |P Credits
1 V232121531 | Advanced Finite Element Methods 310 0 3
2 V232121532 Advanced Machine Design 310 0 3

V2321215F1 | Theory of Plasticity
Prog.ramme V2321215F2 Signgl Apalysis and Condition
3 Elective — I1I Monitoring sl ol o 3
V2321215F3 | Computational Fluid Dynamics
V2321215F4 | Composite Materials
V2321215F5 | Soft Computing
4 V2321215G1 Expeﬁmental Techniques and data
Programme analysis
Elective — 1V V2321215G2 | Design with advanced Materials 3l ol o 3
V2321215G3 | Mechatronics
V2321215G4 | Tribology
V2321215G5 | Experimental Modal Analysis
5 V232121561 Computational Mathematics Lab 0o 0| 4 2
6 V232121562 | Design Practice Lab-II ol o 4 2
7 V2321215H1 | Value Education 21001 0 0
8 V23212CC91 | Mini Project with Seminar ol o] 4 2
Total 18




II M.TECH-III SEMESTER

S.No. Code Subject T| P | Credits
1 V2322115H1 | Industrial Robotics
Progra.mm V2322115H2 | Advanced Optimization Techniques
e Elective — — -
Vi V2322115H3 | Additive Manufacturing 0 |o 3
V2322115H4 | Mechanics of Composite Materials
Vv2322115H5 | Vehicle Dynamics
2 V232211551 | Nano Technology
Open Elective | V232211552 | Optimization Techniques 0 |0 3
V232211553 | Industrial Safety
3 Dissertation V23221CCA1| Dissertation Phase -I 20 10
Total 16
* Students going for Industrial Project/ Thesis will complete programme elective and open elective courses
through MOOCs
M.TECH-IV SEMESTER
S.No. Code Subject T P | Credits
1 Dissertation | V23222CCA1 Dissertation Phase -1I 0| 32 16
Total 16
Courses offered by Mechanical Engineering Department to other departments as Open
electives.
S.No. Code Subject T P | Credits
1 V232211554 | Industrial Robotics 0 0 3
2 V232211555 | Operations Research 0 0 3
3 V232211556 | Additive Manufacturing 0 0 3
4 V232211557 | Experimental Techniques and Data Analysis 0 0 3




M.Tech -1 SEM

3 010 3
V232111531 ADVANCED MECHANICS OF SOLIDS
S. No. Course Outcomes Blooms Taxonomy
level
CO1 | The students are to compute the fundamentals of stress and strain concepts Remember
To Calculate the stresses and deformations in beams subjected to different
CO2 . Apply
loadings
CO3 | Estimate the effect of bending stresses & curved beams. Apply
CO4 | Estimate the effect of torsion in shafts and sections. Evaluate
CO5 | The students are exposed to deflection of bodies in point contact Evaluate
Deflection of bodies in point contact; Stresses for two bodies in contact over
CO6 Evaluate
narrow rectangular area

UNIT I

Theories of stress and strain, Definition of stress at a point, stress notation, principal stresses, other
properties, differential equations of motion of a deformable body, deformation of a deformable body,
strain theory, principal strains, strain of a volume element, small displacement theory.

Stress —strain temperature relations: Elastic and non elastic response of a solid, first law of
thermodynamics, Hooke’s Law, Anisotropic elasticity, Hooke’s Law, Isotropic elasticity, initiation of
Yield, Yield criteria.

UNIT II

Failure criteria: Modes of failure, Failure criteria, Excessive deflections, Yield initiation, fracture,
Progressive fracture, (High Cycle fatigue for number of cycles N > 10°, buckling.

Application of energy methods: Elastic deflections and statically indeterminate members and
structures: Principle of stationary potential energy, Castiglione’s theorem on deflections,
Castiglione’s theorem on deflections for linear load deflection relations, deflections of statically
determinate structures.

UNIT III

Unsymmetrical bending: Bending stresses in Beams subjected to Nonsymmetrical bending;
Deflection of straight beams due to nonsymmetrical bending.

Curved beam theory: Winkler Bach formula for circumferential stress — Limitations — Correction
factors —Radial stress in curved beams — closed ring subjected to concentrated and uniform loads-
stresses in chain links.



UNIT IV
Torsion : Linear elastic solution; Prandtl elastic membrane (Soap-Film) Analogy; Narrow
rectangular cross Section ;Hollow thin wall torsion members ,Multiply connected Cross Section.

UNIT V

Contact stresses: Introduction; problem of determining contact stresses; Assumptions on which a
solution for contact stresses is based; Expressions for principal stresses; Method of computing contact
stresses; Deflection of bodies in point contact; Stresses for two bodies in contact over narrow
rectangular area (Line contact), Loads normal to area; Stresses for two bodies in line contact, Normal
and Tangent to contact area.

TEXTBOOKS:

1.Advanced Mechanics of materials by Boresi& Sidebottom-Wiely International.

2. Theory of elasticity by Timoschenko S.P. and Goodier J.N. McGraw-Hill Publishers 31
Edition

3. Advanced Mechanics of Solids, L.S Srinath

REFERENCES:

1. Advanced strength of materials by Den Hortog J.P.

2. Theory of plates — Timoshenko.

3. Strength of materials & Theory of structures (Vol I & II) by B.C Punmia
4. Strength of materials by Sadhu singh



M.Tech - I SEM L TP L€

3 |0 |0 |3

V232111532 MECHANICAL VIBRATIONS AND ACOUSTICS

Course Outcomes:

S. No. Course Outcomes Blooms Taxonomy
level

col The students are good at Basics of SHM - Mathematical modeling of vibrating Remember
systems

CO2 | To compute of Distinguish types of vibration and its effect on the system. . Apply

CO3 | Analyze the Natural frequencies and normal modes - Energy methods Analyze

CO4 Assocmte the system response an exposure to various forced vibrations and Evaluate
different wave lengths.

CO5 | The students are to be exposed Noise Measurement And Control systems Evaluate

UNIT-I: INTRODUCTION

Relevance of and need for vibrational analysis — Basics of SHM - Mathematical modeling of
vibrating systems - Discrete and continuous systems - single-degree freedom systems - free and
forced vibrations, damped and undamped systems.

UNIT-1I: MULTI DEGREE FREEDOM SYSTEMS

Free and forced vibrations of multi-degree freedom systems in longitudinal, tensional and lateral
modes - Matrix methods of solution- normal modes - Orthogonality principle-Energy methods, Eigen
values and Eigen vectors

UNIT-III: CONTINUOUS SYSTEMS

Torsional vibrations - Longitudinal vibration of rods - transverse vibrations of beams - Governing
equations of motion - Natural frequencies and normal modes - Energy methods, Introduction to non
linear and random vibrations.

UNIT-IV: BASICS OF ACOUSTICS

Speed of Sound, Wavelength, Frequency, and Wave Number, Acoustic Pressure and Particle
Velocity, Acoustic Intensity and Acoustic Energy Density, Spherical Wave propagation, Directivity
Factor and Directivity Index, Levels and the Decibel, Addition and subtraction of Sound levels,
Octave Bands, Weighted Sound Levels.




UNIT-V: NOISE MEASUREMENT AND CONTROL

Sound Level Meters, Intensity Level Meters, Octave Band Filters Acoustic Analyzers, Dosimeter,
Measurement of Sound Power, Impact of noise on humans, A-Weighting, Noise control strategy,
sound absorption and insulation.

TEXT BOOKS:

1. S.S.Rao, “Mechanical Vibrations ", 5th Edition, Prentice Hall, 2011.
2. L.Meirovitch, “Elements of vibration Analysis", 2nd Edition, McGraw-Hill, New York, 1985.

REFERENCES:

1. W.T. Thomson, M.D. Dahleh and C Padmanabhan, “Theory of Vibration with Applications”, 5th
Edition,Pearson Education, 2008.

2 M.L.Munjal, “Noise and Vibration Control”, World Scientific, 2013.

3. Beranek and Ver, “Noise and Vibration Control Engineering: Principles and Applications”, John
Wiley and Sons, 2006.

4. Randall F. Barron, “IndustrialNoise Controland Acoustics”,Marcel Dekker, Inc., 2003.

Web Resources:
http://www.nptel.ac.in/courses/112103111
http://www.nptel.ac.in/courses/112103112
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M.Tech -1 SEM

DESIGN OF MODERN VEHICLE SYSTEMS

V2321115D1 (Programme Elective — I)

Course Outcomes:

S. No. Course Outcomes Blooms Taxonomy
level

col To upderstanfi the Copc?eptual design of automobiles and design for understand

bending, torsion conditions.

CO2 | To able the basic of electric vehicles. Apply

CO3 | To optimize the Hybrid design philosophy. Analyze

CO4 | To understand the UAVs/Drones, Drone Applications. understand

CO5 | To understand Safety aspects of automobiles. understand

UNITI

Conceptual design of automobiles: body shape definition based on aerodynamic structure safety, sub
- systems integration considerations, road load analysis, transmission of road loadsto structure. Detail
design of structural elements, load analysis for different vehicles, safety consideration, design for
bending, torsion conditions, criteria for toppling, based on cornering loads.

UNIT II

Basics of Electric vehicles (EV) , Review of existing design of EV, EV design, Performance,
Operation and charging.

Hybrid Vehicles Principles-serial, parallel, electrical, hydraulic

UNIT III

Definition of hybridness , Hybrid design philosophy , Hybridness: parallel hybrid, series, mixed and
range extender (plug-in) hybrids , Range extender , Optimization and hybridness , Battery power and
electric motor power

UNIT IV

Introduction to UAVs/Drones, Drone Applications, Working Principle and Design, Inertial
Measurement Unit, Sensors and Calibration, PID - Implementation and Tuning, Flight controller,
Remote Controller, Quadcopter dynamics

UNIT V

Safety aspects of automobiles, devices, energy absorbing systems, crash worthiness, legislation
relating to safety, vehicle performance requirements, sub systems packaging and verification of
vehicle performance through testing(lab, field testing).



TEXT BOOKS:

1 Donald E.Males, Fundamentals of automobile body structure design(R-394), SAE2011

2 W.F Milliker,D.L.Milliker,Maurice Olly, Chassis design: principles an analysis (R-206)SAE2002
3. J.H Smith, Introduction to Modern Vehicle Design, Butterworth-Heinemann

REFERENCES:
(https://nptel.ac.in/downloads/108103009/)
(https://www.lith.ac.in/~raji/courses.html)




M.Tech - I SEM

PRODUCT DESIGN

V2321115D2 (Programme Elective - I)

Course Outcomes:

Blooms Taxonomy
S. No. Course Outcomes level
CO1 [Understand the Product Design process and the Modeling and Simulation. understand
CO2 | The able the Product management. Apply
CO3 | The basic understand the Risk and Reliability. Apply
CO4 | Understand the Product Testing. understand
CO5 | Understand Design For Maintainability and Product Design for Safety. understand
UNITI

Product Design Process: Design Process Steps, Morphology of Design. Problem Solving and
Decision Making: Problem-Solving Process, Creative Problem Solving, Invention, Brainstorming,
Morphological Analysis, Behavioral Aspects of Decision Making, Decision Theory, Decision Matrix,
Decision Trees.

Modeling and Simulation: Triz, Role of Models in Engineering Design, MathematicalModeling,
Similitude and Scale Models, Computer Simulation, Geometric Modeling on Computer, Finite-
Element Analysis.

UNIT II

Product management:

The operation of product management: Customer focus of product management , product planning
process, Levels of strategic planning, Wedge analysis, Opportunity search, Product life cycle Life
cycle theory and practice.

Product development: Managing new products, Generating ideas, Sources of product innovation,
Selecting the best ideas, The political dimension of product design, Managing the product launch
and customer feedback.

Product managers and manufacturing: The need for effective relationships, The impact of
manufacturing processes on product decisions, Prototype planning, Productivity potentials,
Management of product quality, Customer service levels.




UNIT III

Risk and Reliability: Risk and Society, Hazard Analysis, Fault Tree Analysis. Failure Analysis and
Quality: Causes of Failures, Failure Modes, Failure Mode and Effect Analysis, FMEA Procedure,
Classification of Severity, Computation of Criticality Index, Determination of Corrective Action,
Sources of Information, Copyright and Copying. Patent Literature.

UNIT IV

Product Testing; thermal, vibration, electrical, and combined environments, temperature testing,
vibration testing, test effectiveness. Accelerated testing and data analysis, accelerated factors.
Weibull probability plotting, testing with censored data.

UNIT V

Design For Maintainability: Maintenance Concepts and Procedures, Component Reliability,
Maintainability and Availability, Fault Isolation in design and Self-Diagnostics.

Product Design for Safety, Product Safety and User Safety Concepts, Examples of Safe Designs.
Design Standardization and Cost Reduction: Standardization Methodology, Benefits of Product
Standardization; International, National, Association and Company Level Standards; Parts
Modularization

TEXT BOOKS:

1. Engineering Design , George E. Dieter, McGRAW-HILL

2. Product Integrity and Reliability in Design, John W. Evans and Jillian Y. Evans, Springer Verlag
REFERENCES:

1. The Product Management Handbook, Richard S. Handscombe, McGRAW-HILL

2. New Product Design, Ulrich Eppinger, 3. Product Design, Kevin Otto.
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GEOMETRIC MODELING
(Programme Elective - )

Course Outcomes

S. No. Course Outcomes Blooms Taxonomy
level
Remember
CO1 |Define the coordinate system for the development of geometric models
CO2 | Develop and manipulate the curves and surfaces using parametric equations Apply
CO3 | Develop and manipulate the solid models using different modeling approaches Apply
CO4 | Implement the transformation and projection over the geometric model Apply
COS5 | Implement the neutral file formats over 2D wireframe models Apply
UNIT -1

Introduction: Definition, Explicit and implicit equations, parametric equations.

UNIT-1I
Cubic Splines-1: Algebraic and geometric form of cubic spline, tangent vectors, parametric space of

a curve, blending functions, four point form, re parametrization, truncating and subdividing of curves.

Graphic construction and interpretation, composite pc curves.

UNIT - III

Bezier Curves: Bernstein basis, equations of Bezier curves, properties, derivatives.
B-Spline Curves: B-Spline basis, equations, knot vectors, properties, and derivatives.

UNIT -1V
Surfaces: Bicubic surfaces, Coon’s surfaces, Bezier surfaces, B-Spline surfaces, surfaces of

revolutions, Sweep surfaces, ruled surfaces, tabulated cylinder, bilinear surfaces, Gaussian curvature.




UNIT-V
Solids: Tricubic solid, Algebraic and geometric form.

Solid modeling concepts: Wire frames, Boundary representation, Half space modeling, spatial cell,
cell decomposition, classification problem.

TEXT BOOKS:
1. CAD/CAM by Ibrahim Zeid, Tata McGraw Hill.
2. Elements of Computer Graphics by Roger & Adams Tata McGraw Hill.

REFERENCES:
1. Geometric Modeling by Micheal E. Mortenson, McGraw Hill Publishers

2. Computer Aided Design and Manufacturing, K.Lalit Narayan, K.MallikarjunaRao,
MMM Sarcar, PHI Publishers
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V2321115D4 (Programme Elective - I)

Outcomes:

S. No. Course Outcomes Blooms Taxonomy

level
co