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PREAMBLE  

I. INTRODUCTION  

Higher education is very important for the growth and development of any country.   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 the challenges of todayôs networked globalized world.   People 

are coming together with the help of new technologies which is resulting towards new 

aspirations, expectations, collaborations and associations.  The concept of ñwork in isolationò 

may not be relevant and significant anymore.  The UGC guidelines 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 teaching and learning be made effective; 

relevant and interesting.  Concepts and theories be explained with examples, experimentation 

and related applications.   

A culture of discussions, arguments, interpretations, counter-interpretations, re-

interpretations, and opposing interpretations must be established.  Research should not only 

be confined to redefinition, extension and incremental change.  Innovation & creativity 

should become an epicenter for all research initiatives.   The most important capital is the 

human capital 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 system.  It is 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 students.  The 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 aided design, simulation, manufacturing to 

pursue successful career in the field of Mechanical Engineering.  

2. Students will become innovators, entrepreneurs to design and develop products and 

services to address social, technical and business challenges.  
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3. Students will engross in lifelong learning such as higher studies, research and other 

continuous professional development activities. 

 

II.  CHOICE BASED CREDIT SYSTEM  

The Indian Higher Education Institutions have been moving from the conventional annual 

system to semester system. Currently many of the institutions have already introduced the 

choice based credit system. The semester system accelerates the teaching-learning process 

and enables vertical and horizontal mobility in learning. The credit based semester system 

provides flexibility in designing curriculum and assigning credits based on the course 

content and hours of teaching. The choice based credit system provides a ócafeteriaô type 

approach in which the students can take courses of their choice, learn at their own pace, 

undergo additional courses and acquire more than the required credits, and adopt an 

interdisciplinary approach to learning. It is desirable that the HEIs move to CBCS and 

implement the grading system. 

A. Types of Courses 

Courses are the subjects that comprise the M.Tech. programme.  

1. A course may be designed to comprise lectures, tutorials, laboratory work, field work, 

outreach activities, project work, vocational training, viva, seminars, termpapers, 

assignments, presentations, self -study etc. or a combination of some of these 

components. 

2. The learning objectives and learning outcomes of each course will be defined before 

the start of a semester.  

3. Courses are of two kinds: Core and Elective. 

i. Core Course (CC): This is a course which is to be compulsorily studied by a 

student as a core requirement to complete the requirement of M.Tech. 

Manufacturing Processes and Automation Engineering. 

ii . Elective Course: An elective course is a course which can be chosen from a pool 

of subjects. It is intended to support the discipline of study by providing an 

expanded scope, enabling exposure to another discipline/domain and nurturing a 

studentôs proficiency/skill. An elective may be of following types: 

a) Discipline Centric Elective (ED): It is an elective course that adds 

proficiency to the students in the discipline. 
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b) Open Elective (EO): It is an elective course taken from other engineering 

disciplines that broadens the perspective of an Engineering student. 

4. Each course contributes certain credits to the programme. A course 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. 

5. A student of Postgraduate programme has to accumulate about 40% credits from the 

Core Courses and the remaining credits from the Elective Courses to become eligible for 

the award of degree/ diploma/ certificate programmes.  

6. A course (full/half) may also be designed without lectures or tutorials.  However, such 

courses may comprise Field work, Outreach activities, Project work, Vocational Training, 

Seminars, Self-study etc. or a combination of some of these.  

7. A Project work/Dissertation is considered as a special course involving 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. 

B. Examination and Assessment 

The following system will be implemented in awarding grades and CGPA under the 

CBCS system. 

1. Letter Gr ades and Grade Points:A 10-point grading system shall be used with the 

l etter grades as given in Table 1 below: 

                              Table1: Grades and Grade Points 

Letter Grade Grade point 

O (Outstanding) 10 

A+ (Excellent) 9 

A (Very Good) 8 

B+ (Good) 7 

B (Above average) 6 

C (Average) 5 

P (Pass) 4 

F (Fail) 0 

Ab (absent) 0 
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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 is ED, EO but not CC courses) then he/she can re-register afresh 

for a new elective subject. 

3. Non-credit course: For non-credit courses, óSatisfactoryô or ñUnsatisfactoryô 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.  

4. Fairness in Assessment: The CBCS promotes continuous evaluation system where 

end semester examinations weightage should not be more than 60%.  The 

Departments should design their own methods for continuous evaluation. They have 

the flexibility and freedom in designing the examination and evaluation methods that 

best fits the curriculum, syllabi & teaching, learning methods.  In this regard, the 

checks and balances be implemented which enable Departments would effectively 

and fairly carry out the process of assessment and examination. 

5. Computation of SGPA and CGPA:  The following procedure b e  u s ed  to compute 

the Semester Grade Point Average (SGPA) and Cumulative Grade Point Average 

(CGPA): 

i. 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 under gone 

by a student, i.e. 

 

Where Ci is the number of credits of the ith course and Gi is the grade point scored 

by the student in the ith course. 

ii.  The CGPA is also calculated in the same manner taking into account all  

the courses undergone by a student over all the semesters of a 

programme, i.e. 
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Where Si is the SGPA of the ith semester and Ci is the total number of   credits 

in that semester. 

iii.  The SGPA and CGPA shall be rounded off to two decimal points and 

reported in the transcripts. 

iv. The CGPA shall be converted into percentage of marks, if required by 

multiplying CGPA with 10. 

 

III.  PROGRAMME STRUCTURE  

1. The M.Tech. Manufacturing Processes and Automation Engineering programme spans 4 

semesters, normally completed in 2 years. 

2. The courses offered in each semester are given in the Semester-wise Course 

Allocation.  

3. The discipline centric subjects under CC and ED categories are listed for each discipline 

separately.  

4. A course may have pre-requisite courses that are given in the Semester-wise Course 

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

requisites.   

5. A student has to register for all electives before the start of a semester. 

 

IV.  COURSE CODIFICATION  

   The codes for various Postgraduate Programme are as follows: 

i. Department of Electronics and Communication Engineering:  

1.  Signal Processing-ECSP 

2. Embedded System and VLSI- ECES 

ii.  Department of Computer Engineering: 

1. Information System-COIS 

iii.  Department of Instrumentation and Control Engineering:  

1. Process Control-ICPC 

2. Industrial Electronics-ICIE 

3. Mechatronics-ICMT 

iv. Department of Biotechnology 

1. Biochemical Engineering -BTBC 

2. Bioinformatics-BTBF 
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v. Manufacturing processes and Automation Engineering 

1. CAD CAM-MACD 

2. Manufacturing process and Automation Engineering.-MAMP 

3. Production Engineering-MAPE 

4. Engineering Management-MAEM 

5. Nano Technology-MANT 

The codes for Departmental core subjects and Domain-specific Electives are specific to 

each Discipline. The first two characters are derived from Departmental codes listed 

above.                              For Ist semester, the codes are: 

MPC01 CC 

MPC02 CC 

MPD**  Elective 

MPD**  Elective 

MPD**  Elective 

EO***  Open Elective 

                                        For IInd semester, the codes are: 

MPC03 CC 

MPC04 CC 

MPD**  Elective 

MPD**  Elective 

MPD**  Elective 

EO***  Open Elective 

For IIIrd semester, the codes are: 

MPC05 Seminar 

MPC06 Major Project 

MPD**  Elective 

MPD**  Elective  

MPD**  Elective 

For IVth semester, the codes are: 

MPC07 Dissertation 
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V. EVALUATION SCHEME  

The courses are evaluated on the basis of continuous assessments, mid-semester exams and end-

semester exams. The weightage of each of these modes of evaluation for the different types of 

courses are as follows. 

Type of Course Continuous 

Assessment  

(CA), 

Theory 

 

 

Mid  

Semester  

Exam 

(MS), 

Theory 

End-

Semester 

Exam (ES), 

Theory 

Continuous 

Assessment 

(CA), 

Lab 

End-

semester 

Exam (ES), 

Lab 

CC/ED/EO  

Theory with/ 

without Tutorial 

25 25 50 Nil  Nil  

CC/ED/EO 

Theory with 

Practical 

15 15 40 15 15 

Major Project and 

Dissertation 

Nil  Nil  Nil  40 60 

 

VI.  EVALUATION AND REVIEW COMMITTEE  

The Committee of Courses and Studies in each department shall appoint one or more 

Evaluation-cum-Review Committees (ERC), each committee dealing 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 appointment of paper setters/examiners of various examinations at 

the start of each semester. 

(ii)  To prepare quizzes, assignments, test papers etc. for Continuous Assessment (CA), 

Mid-Semester examination (MS) and End Semester (ES) examination and to 

evaluate them. Normally, 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. 
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(iii)  To consider the individual representation of students 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.  

(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.  

 

VII.  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 relaxation up to 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 re-register for a course if he/ she want to avoid a decrement in the grades. 

5. There shall be no supplementary examinations. A student who has failed in a course will 

have to re-register 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 can re-register afresh for a new elective course. 

VIII.  DECLARATION OF RESULTS  

1. The M.Tech (MAMP) 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 earned by the student. 

3. The candidate seeking re-evaluation of a course shall apply for the same on a prescribed 

proforma along with the evaluation fee prescribed by the university from time to time only 

for the End Semester Examination within seven days from the date of declaration of result.  
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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. 

ii.  A punishment is awarded leading to cancellation of the studentôs registration. 

IX.  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 field of Manufacturing and Automation Engineering. 

X. CENTRAL ADVISORY COMMITTEE  

There shall be a Central Advisory Committee consisting of the followingð 

a) Dean, Faculty of Technology, Chairman  

b) Dean PGS  

c) Head of Institution 

    d)   Heads of Departments running M.Tech. Courses 
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PROGRAMME O UTCOME S 

1. An ability to apply knowledge of mathematics and engineering.  

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

techniques.  

3. An ability to design and develop a manufacturing system, process etc. to meet desired 

needs within realistic constraints such as economic, environmental, social, political, 

ethical, health and safety, manufacturability and sustainability.  

4. An ability to function in multi-disciplinary teams.  

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

6. Responsiveness towards professionalism and ethics.  

7. An ability to communicate effectively.  

8. Domain knowledge necessary to understand the impact of engineering solution in a 

global and societal context.  

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

10. Knowledge of contemporary issues.  

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

engineering practice.  

12. An ability to demonstrate the knowledge of engineering and management principles and 

apply these to manage the projects and its financial aspects.  
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SEMESTER-WISE COURSE ALLOCATION  (FULL -TIME)  

M.TECH. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING 

(Full Time) SEMESTER I 

CODE TYPE  COURSE OF 

STUDY 

L T P C EVALUATION  (MA RKS) 

Theory Practical Total 

 CA MS ES CA ES 

MPC01 CC Advanced 

Manufacturing 

Process 

3 0 2 4 15 15 40 15 15 100 

MPC02 CC Robotics 3 0 2 4 15 15 40 15 15 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

EO***  EO Open Elective # - - - 4 - - - - - 100 

  TOTAL $  24       

#: The LTP allocation, Evaluation Scheme and Pre-requisites for Elective(s) are given in Tables 2-3 

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

M.TECH. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING  

(Full Time) SEMESTER II  

CODE TYPE  COURSE OF 

STUDY 

L T P C EVALUATION  (MARKS)  

Theory Practical Total 

 CA MS ES CA ES 

MPC03 CC Manufacturing 

Automation and 

Control 

3 0 2 4 15 15 40 15 15 100 

MPC04 CC C.I.M. 3 0 2 4 15 15 40 15 15 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

EO***  EO Open Elective # - - - 4 - - - - - 100 

   TOTAL $ 24       

#: The LTP allocation, Evaluation Scheme and Pre-requisites for Elective(s) are given in Tables 2-3 

$: The actual weekly load will depend upon the elective(s) chosen by the student  
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M.TECH. MANUFACTURING PROCESS ES AND AUTOMATION ENGINEERING 

(Full Time) SEMESTER III  

CODE TYPE COURSE OF 

STUDY 

L T P C EVALUATION  (MARKS)  

Theory Practical Total 

 CA MS ES CA ES 

MPC05 CC Seminar 0 0 4 2 - - - 40 60 100 

MPC06 CC Major project - - - 6 - - - 40 60 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

  TOTAL $ 20       

#: The LTP allocation, Evaluation Scheme and Pre-requisites for Elective(s) are given in Tables 2-3  

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

 

M.TECH. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING  

(Full Time) SEMESTER IV 

CODE TYPE  COURSE OF 

STUDY 

L T P C EVALUATION  (MARKS)  

Theory Practical Total 

 CA MS ES CA ES 

MPC07 CC Dissertation - - - 14 - - - 40 60 100 

  TOTAL - - - 14       
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SEMESTER-WISE COURSE ALLOCATION ( PART-TIME ) 

M.TECH. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING 

(Part Time) SEMESTER I 

CODE TYPE  COURSE OF 

STUDY 

L T P C EVAL UATION  SCHEME  

Percentage (Weightage) 

Theory Practical Total 

 CA MS ES CA ES 

MPC01 CC Advanced 

Manufacturing 

Process 

3 0 2 4 15 15 40 15 15 100 

MPC02 CC Robotics 3 0 2 4 15 15 40 15 15 100 

EO** EO Open Elective # - - - 4 - - - - - 100 

  TOTAL $ 12       

#: The LTP allocation, Evaluation Scheme and Pre-requisites for Elective(s) are given in Table 2-3 

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

 

M.TECH. MANUFACTURING PROCESSES AND AUTOMATION ENGINE ERING 

(Part Time) SEMESTER II  

CODE TYPE  COURSE OF 

STUDY 

L T P C EVALUATION  SCHEME  

Percentage (Weightage) 

Theory Practical Total 

 CA MS ES CA ES 

MPC03 CC Manufacturing 

Automation and 

Control 

3 0 2 4 15 15 40 15 15 100 

MPC04 CC C.I.M. 3 0 2 4 15 15 40 15 15 100 

EO***  EO Open Elective # - - - 4 - - - - - 100 

  TOTAL $ 12       

#: The LTP allocation, Evaluation Scheme and Pre-requisites for Elective(s) are given in Table 2-3. 

$: The actual weekly load will depend upon the elective(s) chosen by the student  
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M.TECH. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING 

(Part Time) SEMESTER III  

CODE TYPE  COURSE OF 

STUDY 

L T P C EVALUATION  SCHEME  

Percentage (Weightage) 

Theory Practical Total 

 CA MS ES CA ES 

MPD**  ED Elective # - - - 4 - - - - - 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

  TOTAL $ 12       

#: The LTP allocation, Evaluation Scheme and Pre-requisites for Elective(s) are given in Tables 2-3. 

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

 

M.TECH. MANUFACTURING PROCESSES AND AUTOMATION ENGI NEERING 

(Part Time) SEMESTER IV 

CODE TYPE  COURSE OF 

STUDY 

L T P C EVALUATION  SCHEME  

Percentage (Weightage) 

Theory Practical Total 

 CA MS ES CA ES 

MPD**  ED Elective # - - - 4 - - - - - 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

  TOTAL $ 12       

#: The LTP allocation, Evaluation Scheme and Pre-requisites for Elective(s) are given in Tables 2-3. 

$: The actual weekly load will depend upon the elective(s) chosen by the student  
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M.TECH. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING 

(Part Time) SEMESTER V 

CODE TYPE COURSE OF 

STUDY 

L T P C EVALUATION  SCHEME  

Percentage (Weightage) 

Theory Practical Total 

 CA MS ES CA ES 

MPC06 CC Major project - - - 6 - - - 40 60 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

MPD**  ED Elective # - - - 4 - - - - - 100 

  TOTAL $ 14       

#: The LTP allocation, Evaluation Scheme and Pre-requisites for Elective(s) are given in Tables 2-3. 

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

 

M.TECH. MANUFACTURING PROCESSES AND AUTOMATION ENGINEERING 

(Part Time) SEMESTER VI 

CODE TYPE  COURSE OF 

STUDY 

L T P C EVALUATION  SCHEME  

Percentage (Weightage) 

Theory Practical Total 

 CA MS ES CA ES 

MPC05 CC Seminar - - 4 2 - - - 40 60 100 

MPC07 CC Dissertation - - - 14 - - - 40 60 100 

MPD**  ED Elective # - - - 4 - - 100 - - 100 

  TOTAL $ 20       

#: The LTP allocation, Evaluation Scheme and Pre-requisites for Elective(s) are given in Tables 2-3. 

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

WTH TU TORIAL  

LTP Allocation  Evaluation Scheme 

L T P CA MS ES CA ES 

3 1 0 25 25 50 - - 

Code  Name of Elective Pre-Requisites 

MPD01 Applied Operation Research   None 

MPD02 Micro Electro Mechanical 

System 

None 

MPD03 IT in Manufacturing 

Enterprises 

None 

MPD04 Optimization in Design None 

MPD05 Advanced Mathematics  & 

Numerical Analysis   

None 

MPD06 Computational Methods None 

MPD07 Finite Element method None 

MPD08 Embedded systems None 

MPD09 Mechatronics None 

MPD10 Smart Materials, Machines and 

Processes 

None 

MPD11 Design of Experiments None 

MPD12 Composite Materials None 

MPD13 Reliability Engineering None 

MPD14 Modelling of metal forming  

processes 

None 

MPD15 Value Engineering None 

MPD16 Total Quality Management  None 
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TABLE 2B:- LIST OF DISCIPLIN E 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 Elective Pre-Requisites 

MPD31 CNC Technology & 

Programming 

None 

MPD32 Computer Programming &  

Interfacing 

None 

MPD33 Manufacturing Technology None 

MPD34 Rapid prototyping None 

MPD35 Casting and welding process & 

Automation 

None 

MPD36 Conventional & 

Unconventional Machining 

None 

MPD37 Design of Machine tools and 

Cutting Tools  

None 

MPD38 Automation in Manufacturing None 

MPD39 Advanced Robotics None 

MPD40 Artificial Intelligence None 

MPD41 Flexible Manufacturing System None 

MPD42 CAD and Geometric Modeling None 
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TABLE 3  :    LIST OF OPEN ELECTIVES  EO.-***   

LTP Allocation  Evaluation Scheme 

L T P CA MS ES CA ES 

3 1 0 25 25 50 - - 

Code  Name of Elective Pre-Requisites 

EO001 Technical Communication None 

EO002 Disaster Management None 

EO003 Basics of Finance Management  None 

EO004 Basics of Human Resources 

Management 

None 

EO005 Project Management None 

EO006 Basics of Corporate Law None 

EO007 Biological computing None 

EO008 Sociology None 

EO009 Entrepreneurship  None 

EO010 Social work None 

EO011 IP and Patenting None 

EO012 Supply Chain Management-Planning 

and logistics 

None 

EO013 Organization Development None 

EO014 Industrial Organization and Managerial 

Economics 

None 

EO015 Global Strategy and Technology None 

EO016 Engineering System Analysis and 

Design 

None 

EO017 Biology for Engineers None 

EO018 Energy, Environment and Society  None 

EO019 Public Policy and Governance   None 
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COURSE CONTENTS OF CORE COURSES 

 

Course No  Title of the Course Course 

Structure 

Pre-Requisite 

MPC01 ADVANCED MANUFACTURING 

PROCESSES 

L-T-P : 3-0-2 None 

COURSE OUTCOMES (COs) 

After taking this course students will be able to: 

¶ Identify the need and to examine different functional elements of various advanced 

manufacturing processes and to identify the typical applications of these modern 

manufacturing processes.  

¶ Examine and evaluate the unconventional manufacturing methods and their classification 

to use to the right manufacturing method for the right product  

¶ Formulate real production problems creatively, especially in design considerations like 

material selection and process identification which is very important in the designing of 

new components.  

¶ Demonstrate the ability to collect data of a given process/system, interpret, analyse data 

and make some conclusions for the different applications in the industry using variety of 

modern manufacturing methods such as unconventional machining (EDM, ECM, ECDM, 

IBM, EBM, PAM etc), micro/nano finishing operations (MRF, AFF, MAF, MRAFF, MFP 

etc), micro casting, micro forming, additive manufacturing etc.  

¶ Design a process for day to day changing need of market in terms of applications and huge 

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 Modeling of 

Material Removal; Parametric Analysis; Machine Tools; Shape and Material Applications; and 

Limitations of  

Mechanical type (AJM, USM, WJM, AWJM, AFM);  

Chemical type (CHM, PCM),  

Electro Chemical Type (ECM, ESD, etc.), and  

Thermal type AMPs (EDM, LBM, EBM, PAM, IBM, etc.) 
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 Concept and Need of Hybrid Machining Processes; ECDM, Plasma MIG etc.    

Advanced Welding Techniques: Twisted Arc Welding; Plasma-MIG Welding; Laser Beam 

Welding; Electron Beam Welding; Solid phase joining processes. 

Manufacturing/Shaping and Fabrication Processes for Advanced Materials like Polymers, 

Ceramics, and Composites, etc. 

SUGGESTED READINGS: 

1. A. Bhattacharyya, ñNew Technologyò, Institution of Engineers. 

2. P. C. Pandey and H. S. Shan, ñModern Machining Methodsò, Tata McGraw Hill Publishing 

Co. Ltd.   

3. A. Ghosh and A. K. Mallik, ñManufacturing Analysisò, East West Press Ltd. 

4. G. F. Bennedict, ñNon-Traditional Manufacturing Processesò, Marcell Dekker Inc.  

5. J. A. McGeugh, ñAdvanced Methods of Machiningò, Chapman and Hall Ltd..   

6. P. K. Mishra, ñNonconvetional Machiningò, Narosa Publishing House. 

7. V. K. Jain, ñAdvanced Machining Processesò, Allied Publisher. 

8. ASM Handbook  
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Course No  Title of the Course Course Structure Pre-Requisite 

MPC02 ROBOTICS L-T-P : 3-0-2 None 

COURSE OUTCOMES (COs) 

¶ Knowledge of basic components and configuration of Robot. 

¶ Knowledge of Statics and Dynamics of Robotics. 

¶ Knowledge of motion planning of robotics. 

¶ Knowledge of Conventional Control algorithms of Robotics and non-linear dynamic 

system. 

¶ Knowledge of artificial intelligent control algorithms of Robotics. 

¶ Knowledge of concepts of actuators and sensors used in Robots. 

¶ Knowledge of Hardware and software aspect of the Robot. 

¶ Design and fabricate working robotic systems in a group-based term project. 

COURSE CONTENT 

Introduction applications classification basic components of robot system specification robot 

anatomy, coordinate trames mapping and transforms euler angle axis representation direct 

kinematics model, Denavit hartenberg notation. Inverse kinematics, Manipulator Differecntial 

motion & statics, Dynamic modeling lagrange Euler formulation, Newton Euler formulation 

inverse dynamics Trajectory planning control of manipulator PID control computed control 

feed torward control, AI control, Sensors in Robotics, Robotic Vision, Robot software 

programming Robotic system overall Design. 

SUGGESTED READINGS: 

1. K.S. Fu R.C. Gonzalez, C.S. G. Lee ñRobotics control sensing vision and intelligence:ò, 

Mc Graw Hill Book company, 

2. Robert J. Sehilling, ñFundamental of Robotics: Analysis & Controlò, PHI Private Ltd. 

3. Richard D, Klaffer ñRobotic Engineering: An Integrated Approachò . PHI Private Ltd. 

4. Tsuned Yoshikawa ñFoundations of Robotics: Analysis & Controlò  PHI Private Ltd. 

5. Dr. Surender Kumar and Dr. S.K. Mukherjee ñRobotics Engineeringò , Satya Prakashan  

6. Satya Ranjan Deb ñRobotics Technology and Flexible Automationò  , Tata MC Graw Hill 

Publishing Company Ltd. 

7. J.J. Craig Addison ñIntroduction to Robotics ME Chanics & Control 2nd Editionò Westeys 
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Course No  Title of the Course Course Structure Pre-Requisite 

MPC03 MANUFACTURING 

AUTOMATION AND 

CONTROL 

L-T-P : 3-0-2 None 

COURSE OUTCOMES (COs) 

¶ Knowledge of automation and its relevance to manufacturing. 

¶ Knowledge of hard and soft automation. 

¶ Knowledge of various elements of automation. 

¶ Knowledge of hydraulic, pneumatic and Programmable Logic Controller (PLC). 

¶ Knowledge of automated assembly systems. 

COURSE CONTENT 

Introduction to Automation and its relevance to manufacturing. Types of Automation Hard 

and soft automation. Merits Demerits and economics of Automation specific to manufacturing 

processes. Elements of automation. Sensing and Control Devices. Types of Controllers 

Hydraulic: Pneumatic: and Programmable logic Controller (PLC) Mechanical Feeding. 

Various Types of feeding devices: Vibratory Mechanical and Pneumatic Orientation Devices. 

Automation of Some Manufacturing Processes. Automated Assembly Systems. Design of Pick 

and Place systems Grippers and other actuators. Automated inspection. 

SUGGESTED READINGS: 

1. Antony Espossito, ñFluid power with Applications ", Prentice Hall. 

2. Dudleyt, A.Pease and John J.Pippenger, " Basic Fluid Power ", Prentice Hall. 

3. Andrew Parr, " Hydraulic and Pneumatics ", (HB), Jaico Publishing House. 

4. Bolton. W. ñPneumatic and Hydraulic Systems ", Butterworth - Heineman. 

5. Lawrence J.Kamm, ñUnderstanding Electro-Mechanical Engineering, An Introduction to 

Mechatronics ", Prentice-Hall. 

6. Ghosh, P.K. and Sridhar, P.R., 0000 to 8085, ñIntroduction to Microprocessors for 

Engineers and Scientists ", Second Edition, Prentice Hall. 
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Course No  Title of the Course Course Structure Pre-Requisite 

MPC04 COMPUTER INTEGRATED 

MANUFACTURING 

SYSTEMS 

L-T-P : 3-0-2 None 

COURSE OUTCOMES (COs) 

¶ Knowledge of new challenges in manufacturing. 

¶ Knowledge of computer integrated manufacturing (CIM) systems. 

¶ Knowledge of automation of manufacturing systems. 

¶ Knowledge of flexible manufacturing systems as mini CIM systems. 

¶ Knowledge of ERP group technology. 

¶ Knowledge of simulation and artificial intelligence (AI) in CIM systems. 

COURSE CONTENT 

Evolving manufacturing environment new competitive challenges, Evolving Role Information 

Technology, CIM Systems; Flexibility, Integration and Automation Opportunities Automation 

of Information and manufacturing systems, Automation strategies, Towards Flexible 

Automation Islands of automation, Evolution Towards CIM SYSTEMS, computer based 

integration between various functions-manufacturing sales, design, materials etc Flexible 

Manufacturing Systems (FMS) as mini CIM, Computer Integrated Production Management, 

ERP Group technology, Concurrent Engineering, Simulation and AI in CIM Systems, CIM 

and beyond. 

SUGGESTED READINGS: 

1. Grover, M.P., "Automation, Production System and CIM", Prentice-Hall of India. 

2. David Bedworth, "Computer Integrated Design and Manufacturing", TMH, New Delhi. 

3. Yorem Koren, "Computer Integrated Manufacturing Systems", McGraw Hill. 

4. Ranky, Paul G., "Computer Integrated Manufacturing", Prentice Hall International . 

5. R.W. Yeomamas, A. Choudry and P.J.W. Ten Hagen, "Design rules for a CIM system", 

North Holland Amsterdam. 
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COURSE CONTENTS OF DISCIPLINE CENTRIC ELECTIVES  

 

Course No  Title of the Course Course Structure Pre-Requisite 

MPD01 APPLIED OPERATIONS 

RESEARCH 

L-T-P: 3-1-0 None 

COURSE OUTCOMES (COs) 

¶ Knowledge of linear programming. 

¶ Knowledge of linear programming limitations. 

¶ Knowledge of PERT and CPM. 

¶ Knowledge of dynamic programming. 

¶ Knowledge of queuing characteristics and terminology. 

¶ Knowledge of poisson and non-poisson models. 

COURSE CONTENT 

Introduction, Concepts, development, applications, Linear Programming, Definitions, 

assumption, formulation, graphical method, computational procedure, dual, sensitivity 

analysis, revised simples, LP limitations, Net Work Methods, Transportation, assignment, 

maximum flow, shortest route, spanning tree problems, PERT / CPM. Dynamic 

Programme , Concepts , formulation, recursive approach, computation procedure. Waiting 

Line Models, Queuing characteristics and terminology, poisson and non-poisson models. 

SUGGESTED READINGS: 

1. Hamdy M.Taha,ò Operations research an introduction, 4th editionò, Mc Millan Co.. 

2. Don T.Phillips, A.Ravindran & James Solberg, ñOperations Research: Principles and 

practiceò, John Wiley & Sons. 

3.  Guisseppi A.Forgionne, ñQuantitative decision makingò, Wordsworth Publishing Co. 

4. Richard Broson, Govidasamy & Naachimuthu, ñ Operations Researchò , Schaumôs Outline 

Series. 
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Course No Title of the Course Course Structure Pre-Requisite 

MPD02 MICRO ELECTRO 

MECHANICAL 

SYSTEMS (MEMS) 

L-T-P: 3-1-0 None 

COURSE OUTCOMES (COs) 

At the end of the course, the student shall be able to 

¶ Knowledge of MEMS & microsystems. 

¶ Knowledge of working principle of microsystems. 

¶ Knowledge of engineering science for microsystem design and fabrication. 

¶ Knowledge of various microsystem fabrication processes. 

¶ Knowledge of microsystem design and packaging, 

COURSE CONTENT 

Overview of MEMS & Microsystems; MEMS and Microsystems, typical products, evolution 

of microsystem, microsystem and microelectronics, miniaturization, applications. 

Working principles of Microsystems; Introduction, microsensors, microactuation, 

microaccelerometers, microfluidics. 

Engineering Science for Microsystem Design and Fabrication; Atomic structure, ionization, 

molecular theory, doping of semi conductors, diffusion, plasma physics, electro chemistry, 

quantum physics. Materials for MEMS. 

Microsystem Fabrication Processes;  Photolithography, ion implantation, diffusion, oxidation, 

chemical vapor deposition, physical vapor deposition, deposition by epitaxy, etching. 

Microsystem Design. Microsystem Packaging 

SUGGESTED READINGS: 

1. Gad-El-Hak "MEMS Handbook", CRC Press. 

2. G.T.A. Kovacs, "Micromachined Transducers Sourcebook," McGraw Hill.  

3. Marc Madou, "Fundamental of Microfabrication," CRC Press. 

4. Richard C. Jaeger "Introduction to Microelectronic Fabrication,ò Addison-Wesley.  

5. M. Elwenspoek and R. Wiegerink "Mechanical Microsensors,ò Springer Verlag. 

6. M. Elwenspoek and H. Jansen "Silicon Micromachining,ò Cambridge Press. 
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Course No  Title of the Course Course Structure Pre-Requisite 

MPD03 IT IN MANUFACTURING 

ENTERPRISES 

L-T-P: 3-1-0 None 

COURSE OUTCOMES (COs) 

¶ Understanding of production system. 

¶ Understanding the role, challenges and opportunities of IT in manufacturing. 

¶ Knowledge of MIS in manufacturing system. 

¶ Knowledge of FMS, CIM & intelligent manufacturing system. 

¶ Knowledge of E-Business and supply Chain Management. 

¶ Knowledge of DOT NET, DATA MINING etc. 

COURSE CONTENT 

Production Systems, Manufacturing Enterprises as Systems, Appreciate the evolving 

manufacturing environment and multi0attributed competition; IT role Challenges and 

Opportunities, Evolving Role of information Technology in Enterprises; P&I Implications, 

Technology Management Challenges, Technical Fundamentals; MIS in Manufacturing 

Enterprises, FMS (Flexible manufacturing Systems), CIM Systems, Intelligent Manufacturing 

Systems, Concurrent Engineering and Extended Enterprises, ERP (Enterprise Resource 

Planning), E-Business and supply Chain Management, Discrete Event Simulation and AI 

Applications in manufacturing enterprises, Implementation Issues, Future Treands Careers etc, 

use of software like DOT NET, DATA MINING etc. 

SUGGESTED READINGS: 

1. Luca G. Sartori, " Manufacturing Information Systems ", Addison-Wesley Publishing 

Company. 

2. Date.C.J., " An Introduction to Database systems ", Narosa Publishing House. 

3. Orlicky.G., " Material Requirements Planning ", McGraw-Hill Publishing Co. 

4. Kerr.R, " Knowledge based Manufacturing Management ", Addison-wesley. 

 

 

 

 

 

 


