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PREAMBLE

INTRODUCTION

Higher education is very important for the growth and development of amgrgou It is a

living organ and requires continuous changes to ensure the quality of education. National
Knowledge Commission and University Grants Commission have recommended many
academic reforms to address t heawarld aPebpienge s
are coming together with the help of new technologies which is resulting towards new

aspirations, expectations, collaborations an

may not be relevant and significant anymore. The UG@eljunes on adoption of Choice

Based Credit System may be an important step to revamp the processes, systems and
methodologies of Higher Educational Institutions (HEIs). The teacher centric mode be
changed to learner centric mode. Class room teachingeamding be made effective;
relevant and interesting. Concepts and theories be explained with examples, experimentation
and related applications.

A culture of discussions, arguments, interpretations, coumtEnpretations, re
interpretationsand oppaing interpretations must be established. Research should not only
be confined to redefinition, extension and incremental change. Innovation & creativity
should become aapicenterfor all research initiatives. The most important capital is the
human apital and thus the ultimate objective is to develop good human beings with utmost
integrity & professionalism for this new world.

The Choice Based Credit System supports the grading system which is considered to be
better than conventional marks systethis followed in many reputed institutions in India

and abroad. The uniform grading system facilitates student mobility across the institutions
within and across the countries and also enable potential employers to assess the performance
of the studentsThe Choice Based Credit System makes the curriculum interdisciplinary and
bridge the gap between professional and liberal education.

Programme Educational Objectives (PEO) of the programme are as follows:

1 Students will apply knowledge of Computer aidexsign, simulation, manufacturing to
pursue successful career in the field of Mechanical Engineering.

1 Students will become innovators, entrepreneurs to design and develop products and
services to address social, technical and business challenges.

1 Students will engross in lifelong learning such as higher studies, research and other
continuous professional development activities

CHOICE BASED CREDIT SYSTEM

The Indian Higher Education Institutions have been moving from the conventional annual
system o semester system. Currently many of the institutions have already introduced the
chace based credit system. The semester system accelerates the teaching-leaning process
and enables vertica and horizontal mohility in leaning. The credit based semester system
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SCHEME OF COURERSTECH. (PRODUCTIENGINEERING

provides flexibility in designing curriculum and assgning credits based on the course
content and hours of teaching. The chdce based credit system provides a &afeteriab type
appoach in which the students can take courses of their chadce, lean at their own pace,
undergo additional courses and acquire more than the required credits, and adopt an
interdisdplinary approach to leaning. It is desirable that the HEIs move to CBCS and
implement the grading system.

A. Types of Courses

Courses are the subjettat comprise th&l.Tech.Programme

1.

A course may be designed to comprise lectures, tutorials, laboratory work, field work,
outreach activities, project work, vocational trainingva, seminars, termpapes,
assgnments, presentations, self-study etc. or a combination of some of these
components

The learning objectives and learning outcomes of each course will be defined before
the start of a semester.

Courses areof two kinds: Core andElective.

i. Core Course (CC). Thisis acourse which is to be compulsoiily studied by a
student as a core requirement to compl ete the requirement of M.Tech. Production
Engineering

i Elective Course: An elective course is a course which can be chosen from a poal
of subjects.It is intended to supportthe disdpline of study by providing an
expanded sce, erabling exposure to anotherdisapline/domain andnurturinga
studentés proficiency/skill. An elective may be of following types:

a) Discipline Centric Elective (ED): It is an elective course thadds
proficiency to the students in the discipline

b) Open Elective (EO):It is an elective courseken fromotherengineering
disaplines that broadens the perspective of an Engineering student

Each course contributes certain credits to the programmeourse can be offered
either as a full course (4 credits) or as a half course (2 credits). A full course is
conducted with 3 hours of lectures and either 1 hour of tutorial or 2 hours of practical
work per week. A half course is conducted with 2 hours of lectures.

A student of Pstgraduate programme has to accumulate aB0¥t credits from the
Core Courseand the remaining credits from the Elective Courses to become eligible for
the award of degree/ diploma/ certificate programmes.
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SCHEME OF COURERSTECH. (PRODUCTIENGINEERING

6. A course (full/half) may also be designed withdectures or tutorials. However, such
courses may comprise Field work, Outreach activities, Project work, Vocational Training,
Seminars, Selétudy etc. or a combination of some of these.

7. A Project work/Dissertation is considered as a special cowsésing application of the
knowledge gained during the course of study in exploring, analyzing and solving
complex problems in real life applications. A candidate completes such a course on his
own with an advisory support by a teacher/faculty member.

Examination and Assessment

The following system will be implemented in awarding grades and CGPA under the
CBCSsystem.
1. Letter Grades and Grade Points:A 10-point grading system shall be usewith the

| etter grades as given in Table 1 below

Table 1. Gradesand Grade Points
Letter Grade Grade point
O (Outstanding) 10

A+ (Excellent)

A (Very Good)

B+ (Good)

B (Above average)
C (Average)

P (Pass)

F (Fail)

Ab (Absent)

OO~ OIO|N|0|©

2. Fail grade: A student obtaining Grade F shall be considered failed and will be

required to reappear in the examination. If the student does not want to reappear in an
elective subject (that ED, EObut not CC coursg@ghen he/she can-register afresh

for a new elective subject.

. Non-credit course: For non-credit courses, ¢Satisfactoryd or fi dsatisfactoryd shall

be indicated instead of the letter grade and this will not be counted for the
computation of SGPA/CGPA. However, a student must get satisfactory to get the
degree.

. Fairness in Asessment:The CBCS promotes continuous evaluation system where
end semester examinations glgiage should not be more tha®%. The
Departments should design their own methods for continuous evaluation. They have
the flexibility and freedom in designingd examination and evaluation methods that
best fits the curriculum, syllabi & teaching, learning methods. In this regard, the
checks and
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SCHEME OF COURERSTECH. (PRODUCTIENGINEERING

balances be implemented whigmable Departments wouleffectively and fairly
carry out the process of assessmedtetamination.

5. Computation of SGPA and CGPA: The following procedure be usedto 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 scoed by a student in all the courses taken by a
student and the sum of the rumber of credits of al the courses under gone
by astudent, i.e.

2 C XG,

26

Where C; is the number of credits of the i course and G; is the grade
point scoked by the student in the i" course.

The CGPA is aso calculated in the same manner taking into accaunt all

the courses undergone by a student over all the semesters of a
programme, i.e.

SGPA(S)) =

Y.C, X SGPA (S,)
%G

Where S is the SGPA of the it semester and C; is the total number of
creditsin that semester.

The SGPA andCGPA shallbe rounded off to two decimal points and
reported in the transciipts.

CGPA shall be converted into percentage of maiksequired, by

multiplying CGPA with 10.

CGPA =

PROGRAMME STRUCTURE

1.

The M.Tech. Production Engineeringgrogrammespan of four semesters, normally
completed in 3ears.

The courses offered in each semester are given in Simesterwise Course

Allocation.

The discipline centric subjects unde€ @nd ED ctegoriesarelisted for each discipline

separately.

A course may have piequisite courses that are given in Bemesterwise Course

Allocation. A student can opt for an elective only if he/she has fulfilled its pre

requisites

A student has to regist for all electives before the start of a semester
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SCHEME OF COURERSTECH. (PRODUCTIENGINEERING

IV. COURSE CODIFICATION
The codes for variouBosgraduateProgramme are as follows:

Department of Eectronics and Communication Engineering
1. Signal ProcessinRgCSP

2. Embedded System and VL-&CES

Departnent of Computer Engineering:

1. Information SysterCOIS

Department of Instrumentat and Control Engineering:

1. Process ContraiCPC

2. Industrial Electronic4CIE

3. MechatronicsslCMT

Department oBiotechnology:

1. Biochemical EngineeringBTBC

2. BioinformaticsBTBF

Manufacturing processesd Automation Engineering:

1. CAD CAM-MACD

Manufacturing process and Automation EngineerMgMP
Production EngineerirylAPE

Engineering ManagemeiMAEM

Nano TechnologyMANT

a b~ DN
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The codes foDepartmental core subjects and Dormsjrecific Electivesare specific to
each Discipline. The first two characters are derived from Departmental codes listed
above.

For | semester, the codes are:
PECO1 CcC

PEC02 CC
PED*** Elective

PED*** Elective

PED** Elective

EQ*** Open Elective
For Il semester, the codes are:
PECO3 | CC

PEC04 | CC
PED** Elective

PED** | Elective

PED** Elective

EO*** | Open Elective
For Il semester, the codes are:

PEQ5 | Seminar

PEQ6 | Major Project

PED** Elective
PED** Elective
PED** Elective
For IV semester, theodes are:

PECO7 | Dissertation
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V.

VI.

SCHEME OF COURERSTECH. (PRODUCTIENGINEERING
EVALUATION SCHEME

The courses are evaluated on the basis of continuous assessmesenester exams and
endsemester exams. The weightage of each of these modes of evaluation for the different
types of courses ara $ollows.

Type of | Continuous | Mid - End- Continuous | End-

Course Assessmeni Semester| semester | Assessment| semester
(CA), Exam Exam (CA),Lab | Exam
Theory (MS), (ES), (ES),

Theory | Theory Lab

CC/ED/EO |25 25 50 Nil Nil

Theory with/

without

Tutorial

CC/ED/BD |15 15 40 15 15

Theory with

Practical

Major Nil Nil Nil 40 60

Project and

Dissertation

EVALUATION AND REVIEW COMMITTEE

The Committee of Courses and Studies in each department shall appoint one or more
Evaluationcum-Review Committees (ERC), each commdttdealing with one course or a
group of courses. This ERC consists of all faculty members who are likely to teach such
courses in the group. Normally Head of the department shall be ERC Chairman.

The ERC has the following functions

(i) To recommend appointmeof paper setters/examiners of various examinations at
the start of each semester.

(i)  To prepare quizzes, assignments, test papers etc. for Continuous Assessment (CA),
Mid-Semester examination (MS) and End Semester (ES) examination and to
evaluate them. Namally, each concerned faculty member, who is also a member of
ERC, will do this job for his/her class. However, in exceptional circumstances any
part of the work may be entrusted to some other member of the ERC.

(i)  To consider the individual representation stidents about evaluation and take
remedial action if needed. After scrutinizing, ERC may alter the grades awarded
upward/downward. The decision of the ERC shall be final.
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SCHEME OF COUREHRSTECH. (PRODUCTIENGINEERING
(iv)  To moderate assignments, quizzes etc. for courses given by each of the concerned
faculty members for his/her class with a view to maintain uniformity of standards.

(v) To review and moderate the MS and ES results of each course with a view to
maintain uniformity of standards.

(vi)  To lay guidelines for teaching a course.
VIl.  ATTENDANCE, PROMOTION AND DETENTION RULES

1. A student should normally attend all the classes. However, a student will be allowed to
appear in the examination if he/ she has put in a minimum of 75% attendance separately in
each course for which he / she has registered. A relaxapdo a maximum of 25% may
be given on the production of satisfactory evidence that (a) the student was busy in
authorized activities, (b) the student was ill.

2. A student should submit the evidence to the fact 1(a) and / or 1(b) above within seven
working days of resuming the studies. Certificates submitted later will not be considered.

3. No relaxation in attendance beyond 25% is permitted in any case.
4. A student may reegister for a course if he/ she want to avoid a decrement in the grades.

5. There shall beno supplementary examinations. A student who has failed in a course will
have to reregister for the course in a subsequent year.

6. If the student does not want to reappear in an elective course (that is, ED, EO, but not CC
courses) then he/she carregister afresh for a new elective course.

VIII. DECLARATION OF RESULTS

1. The M. Tech PE programme consists of 82 credits. A student will be awarded the degree
if he/she has earned all 82 credits.

2. CGPA will be calculated on the basis of the best 78 credits eayntbe Istudent.

3. The candidate seeking-evaluation of a course shall apply for the same on a prescribed
proforma along with the eluation fee prescribed by thaiuersity from time to time only
for the End Semester Examination within seven days fromdteaf declaration of result.

4. The Institution/University may cancel the registration of all the courses in a given semester
if
i. The student has not cleared the dues to the institution/hostel.
i. A puni shment is awarded | e aapistnatpn.t o cancel |
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CURRICULUM MODIFICATION

The curriculum will be updated regularly within a period of 5 to 10 years since last revision,
to keep pace with the advancements in the fieldroéléctionEngineering

CENTRAL ADVISORY COMMITTEE
There shall be €entral Advisory Committee consisting of the following

a) Dean, Faculty of Technology, Chairman

b) Dean PGS

c) Head of Institution

d) Heads of Departments running Mch Courses
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PROGRAMME OUTCOME S

An ability to apply knowledge of mathematics andiapering.

An ability to design, analyze and interpret data using Engineering Management tools &
techniques.

An ability to design and develop a manufacturing system, process etc. to meet desired
needs within realistic constraints such as economic, emeatal, social, political,
ethical, health and safety, manufacturability and sustainability.

An ability to function in multidisciplinary teams.

An ability to identify, formulate, and solve engineering problems.

Responsiveness towards professionalisch ethics.

An ability to communicate effectively.

Domain knowledge necessary to understand the impact of engineering solution in a
global and societal context.

Recognition of the need for, and an ability to engross in lifelong learning.

Knowledge of catemporary issues.

An ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice.

An ability to demonstrate the knowledge of engineering and management principles and
apply these to manage the projects anfiriemcial aspects.
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SEMESTER-WISE COURSE ALLOCATION

M.TECH. PRODUCTION ENGINEERING ( Full Time) SEMESTER |

CODE Type| COURSE OF|L [T |P|C EVALUATION (MARKS)
STUDY Theory Practical | Total
CA|MS |ES|CA |ES
PECO1 CC | Casting & |3 (0|24 15 (15 |40 |15 |15 | 100
Welding:
Processes &
Automation
PEC02 CC | Theory off3 (024 15 (15 |40 |15 |15 | 100
Plasticity and
Metal Forming
PED** ED | Elective # - |- -4 - - - |- - 100
PED* ED | Elective # - |- -4 - - - - - 100
PED* ED | Elective # - |- |- |4 - - - |- - 100
EO* ** EO | OpenElectivet |- |- |- |4 - - - - - 100
TOTAL $ 24

#: The LTP allocation, Evaluation Scheme andrferpiisites for Elective) are given in Table2-3
$: The actual weekly load will depend upon the elective(s) chmgéme student

M.TECH. PRODUCTION ENGINEERING (Full Time) SEMESTER I

CODE Type COURSE OF|L |T [P |C | EVALUATION (MARKS)
STUDY Theory Practical | Total
CA|MS |ES|CA | ES
PEQI3 CcC Advanced 3 |02 |4 |15 |15 |40 |15 |15 |100
Manufacturing
Processes
PEC04 CC Generative 3 |0 (2|4 |15 |15 (40|15 |15 |100
Manufacturing
Processes
PED** ED Elective # - |- - 14 |- - - - - 100
PED** ED Elective # - |- |- |4 - - - |- - 100
PED** ED Elective # - |- - 14 |- - - - - 100
PEO™ EO Open Elective# |- |- |- |4 |- - - - - 100
TOTAL $ 24

#: The LTP allocation, Evaluation Scheme and#ferpiisites for Elective(s) are given in Tabke3
$: The actual weekly load will depend upon the elective(s) chosen by the student
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M.TECH. PRODUCTION ENGINEERING

Full Time) SEMESTER I

CODE Type| COURSE OF|L |T |P |C | EVALUATION (MARKS)

STUDY Theory Practical | Total
CA |MS |ES |CA | ES

PECO5 CC | Seminar 0 |0 |4 |2 |- - - 40 |60 |100

PEC06 CC | Major Project |0 |0 |- |6 40 |60 |100

PED™ ED Elective# - |- - 14 |- - - - - 100

PED** ED | Elective # - |- - 14 |- - - - - 100

PED** ED Elective # - |- |- 14 |- -- - - -- 100
TOTAL 20

#:The LTP allocationEvaluation Scheme and Prequisites forElective(s) are given in Tableg

2-3.

$: The actual weekly load will depend upon the @le¢s) chosen by the student

M.TECH. PRODUCTION ENGINEERING (Full Time) SEMESTER IV

CODE Type | COURSE OF|L [T [P [C [EVALUATION (MARKS)
STUDY Theory Practical | Total
CA|MS |ES|CA |ES
PECO7 CC Dissertation - |- |- |14 |- - - 40 |60 | 100
TOTAL - |- |- |14
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SEMESTER-WISE COURSE ALLOCATION -PART-TIME

M.TECH. PRODUCTION ENGINEERING ( Part Time) SEMESTER |

CODE | Type| COURSE OF L |T |P |C |EVALUATION SCHEME
STUDY Percentage (Weightage)
Theory Practical | Total
CA|MS|ES|CA |ES
PECO1 |CC | Casting &3 |0 |2 |4 |15 |15 |40 |15 |15 |100
Welding: Processe
& Automation
PEC02 | CC | Theory off3 |0 |2 |4 |15 |15 |40 |15 |15 | 100
Plasticity and
Metal Forming
EO** EO Open Electivet - - - 14 |- - - - - 100
TOTAL 12

#: The LTP alleation,Evaluation Scheme and Prequisites for Ective(s) are given in Table

2-3.

$: The actual weekly load will depend upon the elective(s) chosen by the student

M.TECH. PRODUCTION ENGINEERING (Part Time) SEMESTER I

CODE Type| COURSEOF |L |T |P |C | EVALUATION SCHEME
STUDY Percentage (Weightage
Theory Practical | Total
CA|MS |ES|CA |ES
PEQ3 CC | Advanced 3 |02 |4 |15 |15 |40 |15 |15 |100
Manufacturing
Processes
PEQ4 CC | Generative 3 /0|2 |4 |15 |15 40|15 |15 |100
Manufacturing
Processes
EO*** EO | Open Elective# |- |- |- |4 |- - - - - -
TOTAL 12

#: The LTP allocationEvaluation Scheme and Prequisites for Eective(s) are given

2-3

$: The actual weekly load will depend upon the elective(s) chosen by the student

in Tablg
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M.TECH. PRODUCTION ENGINEERING (Part Time) SEMESTER Il

CODE Type | COURSE L |T |P |C |EVALUATION SCHEME
OF STUDY Percentage {Veightage
Theory Practical | Total
CA|MS|ES|CA |ES
PED** ED Elective# - - |- 14 |- - - - - 100
PED* ED | Elective # - |- ]- 14 |- - - - - 100
PED* ED Elective # - - |- 14 |- - - - - 100
TOTAL $ 12 | - - - |- - 100

#: The LTP allocationEvaluation Scheme and Prequisites for Elective(s) are given in Tab

2-3.

$: The actual weekly load will depend upon the elective(s) chiogé¢he student

M.TECH. PRODUCTION ENGINEERING (Part Time) SEMESTER IV
CODE Type COURSE L |T |P |C | EVALUATION SCHEME
OF STUDY Percentage {Veightage
Theory Practical | Total
CA|MS | ES|CA |ES
PED** ED Elective # - |- |- |14 |- - - - - 100
PED** ED Elective # - - |- 14 |- - - - - 100
PED** ED Elective # - |- |- |14 |- - - - - 100
TOTAL $ 12

#: The LTP allocationivaluation Scheme and Prequisites for Ective(s) are given in Table

2-3.

$: The actual weekly load will depengdan the elective(s) chosen by the student
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16



M.TECH. PRODUCTION ENGINEERING (Part Time) SEMESTER V

CODE Type COURSE L (T |P |C | EVALUATION SCHEME
OF STUDY Percentage {Veightage
Theory Practical | Total
CA|MS|ES|CA |ES
PED* ED Elective # -l -1 -14 - - - - - | 100
PED* ED Elective # -l -1 -14 - - - - - | 100
PECO06 CcC Major Project | - | - | - | 6 | - - - | 40 | 60 | 100
TOTAL $ 14 |

#:. The LTP allocationEvaluation Scheme and Prequisites for Eective(s) are given in Tablg

2-3.

$: Theactual weekly load will depend upon the elective(s) chosen by the student

M.TECH. PRODUCTION ENGINEERING (Part Time) SEMESTER VI

CODE L |T|P |C | EVALUATION SCHEME
Percentage (Weightage
Theory Practical | Total
CA |MS|ES |CA |ES
PED* ED Elective # - - |- |14 |- - - - 100
PECO5 CC Seminar - |- 1412 |- - - 40 | 60 | 100
PECO7 CC Dissertation - |- |- 114 |- - - 40 |60 | 100
TOTAL $ 20

#: The LTP allocation, Evaluation Scheme and-ferpiisites for Ective(s) are given in Tablg

2-3.

$: The aabal weekly load will depend upon the elective(s) chosen by the student
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TABLE 2A: LIST OF DISCIPLINE CENTRIC ELECTIVES WITH TUTORIAL

LTP Allocation Evaluation Scheme
L T P CA MS ES | CA | ES
3 1 0 25 25 50 - -
Code Name of Elective Pre-Requisites
PEDO1 Operation Research & NONE
Production Management
PEDO2 Artificial Intelligence NONE
PEDO3 Design of Experiments NONE
PEDO4 Design of Facilities NONE
PEDO5 Design of Management and NONE
Information System
PEDO6 | FinancialManagement NONE
PEDO7 | Work Study and Ergonomics NONE
PEDO8 Reliability Engineering NONE
PED09 | Computational Methods NONE
PED10 | Optimization Techniques NONE
PED11 IT in Manufacturing Enterprises NONE
PED12 Value Engineering NONE
PED13 Supply Clain Management NONE
PED14 Maintenance Management NONE
PED15 Design for Manufacture NONE
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TABLE 2B: LIST OF DISCIPLINE CENTRIC ELECTIVES WITH PRACTICAL

LTP Allocation

Evaluation Scheme

L T P CA | MS ES | CA | ES
3 0 2 15 15 40 15 15
Code Name of Hective Pre-Requisites
PED31 | Advanced Mathematics and Numerical NONE
Analysis
PED32 | Robotics NONE
PED33 | Product Design and Manufacturing NONE
PED34 | Computer Aided Manufacturing (CAM) NONE
PED35 | Metrology NONE
PED36 Finite Element Methods NONE
PED37 Automation in Manufacturing NONE
PED38 Flexible Manufacturing Systems NONE
PED39 Design of Machine Tools and Cutting NONE
Tools
PED40 Mechatronics NONE
PED41 | CAD and Geometric Modeling NONE
PED42 | Computer Programming and Interface NONE
PED43 | Composite Materials NONE
PED44 Micro Electro Mechanical Systems NONE
PED45 | CNC Operation and Programming NONE
PED46 | Advanced Machining Processes NONE
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TABLE 3 : LIST OF OPEN ELECTIVES EO -***

LTP Allocation

Evaluation Scheme

L T CA MS ES CA ES
3 1 0 25 25 50 - -
Code Name of Elective Pre-Requisites
EOO001 Technical Communication None
EO002 Disaster Management None
EO003 Basics of Finance Management None
EO004 Basics of Human Resources None
Management
EO005 Project Managenmg None
EO006 Basics of Corporate Law None
EO007 Biological computing None
EOO008 Basic of social science None
EO009 Entrepreneurship None
EOO010 Social work None
EOO011 IP and Patenting None
EOO012 Supply Chain Managemem/anning None
and logistics
EOO013 Organization Development None
EO014 Industrial Organization and Managerig None
Economics
EO015 Global Strategy and Technology None
EOO016 Engineering System Analysis and None
Design
EOO017 Biology for Engineers None
EOO018 Energy, Environmentral Society None
EO019 Public Policy and Governance None

20
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DETAILED SYLLABUS FOR CORE COURSES

Course No Title of the Course Course Structure Pre-Requisite
PECO1 Casting andVelding: L-T-P:3-0-2 None
Processes &
Automation

COURSE OUTCOMES (COs)

1 Toinculcate the principle, thermal and metallurgical aspects during solidification of
and alloys.

1 To impart knowledge about principles/methods of casting with detail design of gatin
system needed for casting, defects in cast objects and reguiie for achieving soun
casting.

1 To impart knowledge about welding behavior of machine and process during wg¢
analysis of common and newer welding techniqgues and metallurgical and weld
aspects of different common engineering materials.

COURSE CONTENT

Introduction; Introduction to Manufacturing
CASTING

Expendable Mold Casting Processes; mold types, sand casting types, pattern desig
designs, gating systems, cores.

Casting fundamentals of Sand Casting; solidification of metals, castwses, fluidity of
molten metals, heat transfer, shrinkage, casting defects, foundry methods, cast alloys.
Investment Casting Processes; investment casting types, mold design, ceramic mold
shell mold casting.

Permanent Mold Casting Processespldndesign, die casting types, centrifugal cast
squeeze casting, vacuum molding, turbine blade casting methods.

Casting Heat Treatment

Quiality Assurance;

Plaster mold casting

Process Automation Case Studies

WELDING

Introduction to welding; Classificiain, transformation of an art to science.

Solid State Welding Processes; science of solid state welding, ultrasonic, cold, fricti
forge and diffusion welding processes.

Liquid State Welding Processes; Science of liquid state welding processesgelgasyy
thermite welding, arc welding (Arc welding processes, power sources, physics of arc w
applications, newer arc welding processes viz. PlasMés Welding, Twisted Arc Welding
etc.), resistance welding, induction welding, laser welding reledbeam welding and the
applications.

Solid/Liquid State Welding; Soldering, brazing, adhesive bonding.

Weldability testsQuality AssuranceSensors and controls in welding.
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SUGGESTED READINGS:
1.
2.
3.

4.

Nomur a, H. fASensors and Capat, ChagmantyHsalk e
Welding Handbook, 8th edition, Vol.-15. AWS American Welding Society Publication
ASM Handbook Volume 06fWelding, Brazing, and Soldering HardbodndPblisher:

ASM; Publication
A . Ghosh and A. K. Ma | | BastWest Rribsa Intcu Kleav ©elhit
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Course No Title of the Course Course Structure Pre-Requisite

PECO02 Theory of Plasticity L-T-P:3-0-2 None
and Metal Forming

COURSE OUTCOMES (COs)

Describe diverse metal working processe

To select the relevant load to be applied drawing wires and tubes

To select the relevant metal working process for the given application

To impart knowledge about principles and criteria of yielding during forming of metal
To impart knowledge of analysof different bulk metal forming processes following
different analysis approach

1 To understand the process mechanics with role of different controlling process para

= =4 =4 -4 -9

COURSE CONTENT

Mechanics of Solids: 33t at e of Str es s ; -stribbg Btress sand Girai
Tensor ; Hydrostatic and Deviatoric Com
Strain; Elastic StresStrain Relations; Strain Energy; Isotropy and Anisotropy.

Theory of Plasticity: Straimardening; Bauschinger Effect; FloRules; True Stress ar
Strain; Yield Criteria; Anisotropy in Yielding; Yield Locus; Yield Surface and Norma
Octahedral Shear Stress Strain; Invariants of Stress and Strain; PlastkS8aiesRelations
Mechanics of Metal Working Processes:

Slab Method of Analysis;

Uniform Deformation Energy Method;

Limit Analysis (Upper Bound and Lower Bound Techniques);

Slip-Line Field Theory (TweDimensional Plastic Flow)

Analysis of Rolling; Forging; Drawing; Extrusion; Deep Drawing; and Bending Proc
using these methods.

Fundamentals of Metal Forming Operations: Classification of Forming Processes; Op
Principles Different Forming Processes; Temperature in Forming Processes (Hot, C
Warm Working); Friction and Lubrication in Metal Formir§frainRate Effects; Workability
Residual Stresses; Commonly Occurring Forming Defects in Different Forming Process
Sheet Metal Working Operation: SpriB@ck Effect; Shearing and Blanking; Bendir
Stretch Forming, and Miscellaneous Sheetal Formirg Operations; Forming Limit Criterig
Advanced Topics in Metal Working

SUGGESTED READINGS:

1. G. E. Dieter, N dGraov il BookcCa.lLondde t al | ur gy
2 G. W. Rowe, ANEl emenyse, oEdWMat dl AWookd
3. B. Avatz&tor mMey: Pr o c e gaavéid BoaknCod. N&wnYark y
4. J. Chakrabarty McGrawhd loteriyational Pl ast i ci t
5 A. Ghosh and A. K. Mal | i k, N Ma rew Detnic t
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SCHEME OF COURERSTECH. (PRODUCTIENGINEERING

Course No Title of the Course Course Structure Pre-Requisite
PECO03 Advanced L-T-P:3-0-2 None
Manufacturing
Processes

COURSE OUTCOMES (COs)

1 Identify the need and to examine different functional elements of various ady
manufacturing processes and to identify the typical amjpics theses mode
manufacturing processes.

1 Examine and evaluate the unconventional manufacturing methods and their classi
to use to the right manufacturing method for the right product

1 Formulate real production problems creatively, especiallylesign considerations liK
material selection and process identification which is very important in the design
new components.

1 Demonstrate the ability to collect data of a given process/system, interpret, analy
and make some conclusiong tbe different applications in the industry using variety
modern manufacturing methods such as unconventional machining (EDM, ECM, E
IBM, EBM, PAM etc), micro/nano finishing operations (MRF, AFF, MAF, MRAFF, M
etc), micro casting, micro formingdditive manufacturing etc.

91 Design a process for day to day changing need of market in terms of applications a
material choices due to advancement in materials technology.

COURSE CONTENT

Need and Classification of Advanced Manufacturing Processes

Advanced or Unconventional Machining Processes: Mechanics, Mechanism and Mod¢
Material Removal; Parametric Analysis; Machine Tools; Shape and Material Application
Limitations ofMechanical type (AJM, USM, WJIM, AWJIM, AFM);

Chemical type (CHMPCM),

Electro Chemical Type (ECM, ESD, etc.)and Thermal type AMPs (EDM, LBM, EBM
PAM, IBM, etc.) Concept and Need of Hybrid Machining Processes: WEDM, PIg
MIG, ECDM, etc.

Advanced Welding Techniques: Twisted Arc Welding; Pladm@ Welding; Lase Beam
Welding; Electron Beam Welding; Solid Phase Joining Processes
Manufacturing/Shaping and Fabrication Processes for Advanced Materials like Pol
Ceramics, and Composites, etc.

SUGGESTED READINGS:

Bhattachar yya, nfofNBegineers @ndia)nCaltuttag y 0 ,

C. Pandey and H. S. Shan, fi M obtiskimgn
Ghosh and A. K. Mal |IWe&tPres IMh Mew Dalhc t
F. B eTraditerdliMartd ,a cfit Nlaon n g Rell®ekkeslsce s 0,
A. McGeugh, nAAdvanc emdand/talt LidoLdrslono f

K. Mi shr a, i N o n c oublsheny Hoose,aNew Ddlaic h i n
K Jain, AAdyvaAleeRublidhardVlumbaii ng Pr o ¢

~No oA WNR
<T“O>»T>
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Course No Title of the Course Course Structure Pre-Requisite
PECO0O4 Generative L-T-P:3-0-2 None
Manufacturing
Processes

COURSE OUTCOMES (COs)

1 Describe the current available rapid prototyping systems, their fundamental op
principles, and their characteristics.

1 Describe complementary, secondary fabrication processes commonly used with th
rapid prototyping systems.

1 Select the appropriate fabrication technology, or technologies, for a given prototypin

COURSE CONTENT

Overview of Rapid Prototypingdefinitions, evolution

Processes, Principles, Materials, Resources

CAD for Rapid Prototyping

Case StudiesBuilding the Prototype

Description: The method of course delivery will be split into lectures and st
presatations, with a series of projects in parallel. Everyone will get the opportunity to
popular rapid prototyping technologies. This course will have a dedsised design / CAL
basis, rather than a materials processing / physical prototyping Diaaiss, the focus will b¢
on the usage of RP technologies in product development, with an emphasis on their se
The course will be structured into three modules:

Selection of RP technologies. Fusit attributes and scales for selecting an gmpmte
technology. Survey of RP technologies with some hamdgdraining. Short reports arn
presentations on individual surveys.

In-depth development of analytical &/or experimental models for RP technology
analytical or experimental model should deto at least one selection attribute and sg
Geometric modeling issues and methods for RP, highlighting the-RRInterface. Report
and presentations on development of attributes and scales for one RP technology.
Application of RP selection method B-week design project (groups of43. RP case studie
in industy. Reports and presentations.

SUGGESTED READINGS:

1. Marshall Burns,fiAutomated Fabrication: Improving Productivity in Manufactugn
Prentie Hall

2. Jerome L. JohnsoiRrinciples ofComputer Automated Fabricati@rPalatino Presdnc.

3. Lamont WoodfiRapid Automated Prototyping: An IntroductiyindustrialPress

4. Paul F. JacobsfiRapid Prototyping and Manufacturing: Fundamentals of St
lithography, Society of Manfacturirg Engineers

5. Larry Binstock,fiRapid Prototyping Systems: Fast Track to Product Realizat®uociety of
Manufacturing Engieers.

6. Detlef KochanfiSolid Freeform Manufactuririy Elsevier Science Publish

7. Paul F. JacobsfiStereolithography and @¢r RP&M Technologies: From Rap
Prototyping to Rapid Toolirgy Society of Manufacturing Engeers
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DETAILED SYLLABUS FOR DISCIPLINE CENTRIC ELECTIVES

Course No Title of the Course Course Structure Pre-Requisite
PEDO1 Operation Research L-T-P:31-0 None
and Productio
Management

COURSE OUTCOMES (COs)

1 To understand the role of operations management in the overall business strateg
firm.

1 To understand the interdependence of the operating system with other key function
of the firm.

1 To identify and evaluate the key factors and the interdependence of these factors
design of effective operating systems.

1 To identify and evaluate a range of tools appropriate for analysis of operating syst
the firm.

1 To identify and evaluate comparet approaches to operations management in a g
context.

1 To understand the application of operations management policies and technique
service sector as well as manufacturing firms.

COURSE CONTENT

Brief Review of Linear Programming: Simplex Med; Big M Method; Transportatio
Model; and Assignment Model

Advanced Topics in Linear Programming: Duality; Parametric; Goal; and In
Programming

Sequencing Model

Dynamic Programming: Need; Approach; System Reliability and Applications of Dyn
Programming

Queuing Model

Game Theory

Simulation

Replacement Models

Technique of Project Management: PERT, CPM

Production Management: Concept, Definition, Types of Production Systems;
Demand Forecasting;

Facility Location; Plant Layout;

Production Schading;

Inventory Control;

Tools and Techniques of Modern Production Management
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SCHEME OF COURENSTECH. (PRODUCTIENGINEERII\)G%

SUGGESTED READINGS:

1. J. L. Ri ggs, APr gdulAcntail oyrs i S yJstumtlithesCaochBdn
Inc.

22 E. S. Buffa, fAModer nnagegmod wc tWidn egn.Ea
3. R. Panneerselvam, AProduct i onlofandid, N&vwp
Delhi.
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Course No Title of the Course Course Structure Pre-Requisite

PEDO2 Artificial Intelligence L-T-P:31-0 None

COURSE OUTCOMES (COs)

1 Understand the history, development and various applications of artificial intelligencs

1 Familiarize with propositional and predicate logic and their roles in logic programmin

1 Learn the knowledge representatenmd reasoning techniques in Hilased systems, cas
based systems, and modi@sed systems;

1 Appreciate how uncertainty is being tackled in the knowledge representation and re;
process, in particular, techniques based on probability theory andiptystieory (fuzzy
logic);

1 Master the skills and technigues in machine learning, such as decision tree ing
artificial neural networks, and genetic algorithm;

COURSE CONTENT

Basic of artificial neural Networks, Activation & Synaptic Dynamics, Feedard Neural
Networks, Feed Back neural Networks, Neural Networks for linear & nonlinear Dynamig
System, Modeling and control, Basics of Fuzzy logic export systems ,fuzzy sets & contr,
theory, Fuzzy systems as inference engines, Fuzzy systems agrfapgroximates, model
based fuzzy control learning based fuzzy control classical fuzzy control problem inverte
pendulum.

Fuzzy modeling & tracking control of nonlinear systems stability of fuzzy controllers
examples of fuzzy control system Design, Nefuzy systems.

SUGGESTED READINGS:

1. Ti mot h yruzRyd asgE witih Engineering ApplicatioasMC Graw Hill.

2. B. YegnanarayanaiArtifical Nearal Networké. P.H.I Private Limited

3. Danw. P attificial intelligente& E x p e r t, E&sterm Econmos\olitn
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Course No Title of the Course Course Structure Pre-Requisite

PEDO3 Design of L-T-P:31-0 None
Experiments

COURSE OUTCOMES (COs)

1 Plan, design, and conduct experimental investgatefficiently and effectively.

1 Understand strategg planning and conducting experiments.

1 Choose an appropriate experiment to evaluate a new product design or
improvement through experimentation strategy, data analysis, and interpretat
experimental results.

COURSE CONTENT
Objectives, priniples, terminologies, guidelines, and applications of design of experin
Completely randomized design. Randomized block design. Latin square design. Two leg
three level full factorial designs. Fractional factorial designs. Robust design. M
experiments. Central composite and H@ehnken designs. Response surface methodo
Multi-response optimization. Analysis of variance. Statistical test of hypothesis. Analy
multiple linear regression. Use of statistical software packages.

SUGGESTED READINGS:

Mont gomery, fADesign and Analysis of Exp
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Course No Title of the Course Course Structure Pre-Requisite

PEDO4 Design of Facilities L-T-P:31-0 None

COURSE OUTCOMES (COs)

Introducing the overafiacilities planning process

Exposing product, process and schedule design and their effects on the facility layo

Developing the systematic facility layout procedure.

Introducing mathematical models if the facility location problem and their analysis

Exposing storage and warehouse design and tHeictefon facility planning

Assess the value of facility planning on the strategy of a firm.

1 Understand product, process and schedule design and their interaction with
planning

91 Develop a systematicddity layout using mathematical models

= =4 =4 -8 -9

COURSE CONTENT

System approach for the planning and design of facilities, plant location factors and tk
location of plant operation locational dynamics, Transportation models in plant log
Types of laput, Quantitative approaches to plant layout, computerized laybamnning,
CRAFT, CORELAP, ALDEP. Analysis of material handling problems, selection of mat
handling equipments automated warehousing and comeyorized systems. Assem
balancing, plant maintenance, optimal maintenance policies, manpower planning
scheduling for maintenance, recent advancements.

SUGGESTED READINGS:
1. Tompkins, AFacilities Planningo, Wiley Pl

2. Buf f a, AModern Production/ Omiion.ati ons Mana
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