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PRELIMINARY DEFINITIONS AND NOMENCLATURES

Academic Council: The Academic Council is the highest academic body of the institute and is responsible for the
maintenance of standards of instruction, education and examination within the institute. Academic Council is an
authority as per UGC regulations and it has the right to take decisions on all academic matters including academic
research.

Academic Autonomy: Means freedom to an institute in all aspects of conducting its academic programs, granted by
UGC for Promoting Excellence.

Academic Year: It is the period necessary to complete an actual course of study within a year. It comprises two
consecutive semesters i.e., Even and Odd semester.

AICTE: Means All India Council for Technical Education, New Delhi.

Autonomous Institute: Means an institute designated as autonomous by University Grants Commission (UGC),
New Delhi in concurrence with affiliating University (Jawaharlal Nehru Technological University, Hyderabad) and
State Government.

Backlog Course: A course is considered to be a backlog course if the student has obtained a failure grade (F) in that
course.

Basic Sciences: The courses offered in the areas of Mathematics, Physics, Chemistry, Biology etc., are considered
to be foundational in nature.

Betterment: Betterment is a way that contributes towards improvement of the students’ grade in any course(s). It
can be done by either (a) re-appearing or (b) re-registering for the course.

Board of Studies (BOS): BOS is an authority as defined in UGC regulations, constituted by Head of the
Organization for each of the departments separately. They are responsible for curriculum design and updation in
respect of all the programs offered by a department.

Certificate course: It is a course that makes a student gain hands-on experience and skill required for holistic
development in a specific area/field.

Choice Based Credit System: The credit based semester system is one which provides flexibility in designing
curriculum and assigning credits based on the course content and hours of teaching along with provision of choice
for the student in the course selection.

Compulsory course: Course required to be undertaken for the award of the degree as per the program.
Commission: Means University Grants Commission (UGC), New Delhi.

Continuous Internal Examination: It is an examination conducted towards internal assessment.
Course: A course is a subject offered by the University for learning in a particular semester.

Course Outcomes: The essential skills that need to be acquired by every student through a course.

Credit: A credit is a unit that gives weight to the value, level or time requirements of an academic course. The
number of 'Contact Hours' in a week of a particular course determines its credit value. One credit is equivalent to
one lecture hour per week.

Credit point: It is the product of grade point and number of credits for a course.

Cumulative Grade Point Average (CGPA): It is a measure of cumulative performance of a student over all the
completed semesters. The CGPA is the ratio of total credit points secured by a student in various courses in all
semesters and the sum of the total credits of all courses in all the semesters. It is expressed upto two decimal places.

Curriculum: Curriculum incorporates the planned interaction of students with instructional content, materials,
resources and processes for evaluating the attainment of Program Educational Objectives.

Degree with Specialization: A student who fulfills all the program requirements of her/his discipline and
successfully completes a specified set of professional elective courses in a specialized area is eligible to receive a
degree with specialization like Structural Engineering, Embedded Systems, CSE, etc.
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Department: An academic entity that conducts relevant curricular and co-curricular activities, involving both
teaching and non-teaching staff and other resources in the process of study for a degree.

Detention in a course: Student who does not obtain minimum prescribed attendance in a course shall be detained in
that particular course.

Dropping from the Semester:A student who doesn’t want to register for any semester can apply in writing in
prescribed format before commencement of that semester.

Elective Course: A course that can be chosen from a set of courses. An elective can be Professional Elective and/or
Open Elective.

Evaluation: Evaluation is the process of judging the academic performance of the student in her/his courses. It is
done through a combination of continuous internal assessment and semester end examinations.

Grade: Itis an index of the performance of the students in a said course. Grades are indicated by alphabets.
Grade Point: It is a numerical weight allotted to each letter grade on a 10 point scale.
Institute: Means Institute of Aeronautical Engineering, Hyderabad unless indicated otherwise by the context.

Massive Open Online Course (MOOC): MOOC courses inculcate the habit of self learning. MOOC
courses would be additional choices in all the elective group courses.

Pre-requisite: A course, the knowledge of which is required for registration into higher level course.

Core: The courses that are essential constituents of each engineering discipline are categorized as professional core
courses for that discipline.

Professional Elective: A course that is discipline centric. An appropriate choice of minimum number of such
electives as specified in the program will lead to a degree with specialization.

Program: Means, Master of Technology (M.Tech) degree program / UG degree program: B.Tech.

Program Educational Objectives: The broad career, professional and personal goals that every student will
achieve through a strategic and sequential action plan.

Project work: It is a design or research based work to be taken up by a student during his/her second year to
achieve a particular aim. It is a credit based course and is to be planned carefully by the student.

Re-Appearing: A student can reappear only in the semester end examination for the theory component of a course,
subject to the regulations contained herein.

Registration: Process of enrolling into a set of courses in a semester of a Program.

Regulations: The regulations, common to all M.Tech programs offered by Institute are designated as “IARE-R16”
and are binding on all the stakeholders.

Semester: It is a period of study consisting of 15 to 18 weeks of academic work equivalent to normally 90 working
days. The odd semester starts usually in July and even semester in December.

Semester End Examinations: It is an examination conducted for all courses offered in a semester at the end of the
semester.

S/he: Means “she” and “he” both.

Student Outcomes: The essential skill sets that need to be acquired by every student during her/his program of
study. These skill sets are in the areas of employability, entrepreneurial, social and behavioral.

University: Means the Jawaharlal Nehru Technological University Hyderabad, Hyderabad.

Withdraw from a Course: Withdrawing from a course means that a student can drop from a course within the first
two weeks of the odd or even semester (deadlines are different for summer sessions). However s/he can choose a
substitute course in place of it by exercising the option within 5 working days from the date of withdrawal.

Words ‘he’, ‘him’, ‘his’, occur, they imply ‘she’, ‘her’, ‘hers’ also.
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FOREWORD

The autonomy is conferred to Institute of Aeronautical Engineering (IARE), Hyderabad by University Grants
Commission (UGC), New Delhi based on its performance as well as future commitment and competency to
impart quality education. It is a mark of its ability to function independently in accordance with the set norms
of the monitoring bodies like J N T University Hyderabad (JNTUH), Hyderabad and AICTE. It reflects the
confidence of the affiliating University in the autonomous institution to uphold and maintain standards it
expects to deliver on its own behalf and thus awards degrees on behalf of the college. Thus, an autonomous
institution is given the freedom to have its own curriculum, examination system and monitoring

mechanism, independent of the affiliating University but under its observance.

IARE is proud to win the credence of all the above bodies monitoring the quality in education and has gladly
accepted the responsibility of sustaining, if not improving upon the standards and ethics for which it has been
striving for more than a decade in reaching its present standing in the arena of contemporary technical
education. As a follow up, statutory bodies like Academic Council and Boards of Studies are constituted with
the guidance of the Governing Body of the institute and recommendations of the JNTUH to frame the

regulations, course structure and syllabi under autonomous status.

The autonomous regulations, course structure and syllabi have been prepared after prolonged and detailed
interaction with several expertise solicited from academics, industry and research, in accordance with the

vision and mission of the institute to order to produce a quality engineering graduate to the society.

All the faculty, parents and students are requested to go through all the rules and regulations carefully. Any
clarifications needed are to be sought at appropriate time and with principal of the college, without
presumptions, to avoid unwanted subsequent inconveniences and embarrassments. The Cooperation of all the
stake holders is sought for the successful implementation of the autonomous system in the larger interests of

the college and brighter prospects of engineering graduates.

PRINCIPAL
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ACADEMIC REGULATIONS

M.Tech. Regular Two Year Degree Program
(for the batches admitted from the academic year 2016 - 17)

pursuing two year postgraduate Master Degree program of study in Engineering (M.Tech) offered by

Institute of Aeronautical Engineering under Autonomous status and herein after referred to as IARE.

1.0

2.0

CHOICE BASED CREDIT SYSTEM

The Indian Higher Education Institutions (HEI’s) are changing from the conventional course
structure to Choice Based Credit System (CBCS) along with introduction to semester system at first
year itself. The semester system helps in accelerating 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
‘cafeteria’ 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.

Choice Based Credit System (CBCS) is a flexible system of learning and provides choice for
students to select from the prescribed elective courses. A course defines learning objectives and
learning outcomes and comprises of lectures / tutorials / laboratory work / field work / project work /
comprehensive examination / viva / seminars / assignments / presentations / self-study etc. or a
combination of some of these.

Under the CBCS, the requirement for awarding a degree is prescribed in terms of number of credits
to be completed by the students.

The CBCS permits students to:

1. Choose electives from a wide range of elective courses offered by the departments of the
Institute.

2. Undergo additional courses of interest.

3. Adopt an inter-disciplinary approach in learning.

4. Make the best use of expertise of the available faculty.

MEDIUM OF INSTRUCTION

The medium of instruction shall be English for all courses, examinations, seminar presentations and
project work. The curriculum will comprise courses of study as given in course curriculum in
accordance with the prescribed syllabi.
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3.0 ELIGIBILITY FOR ADMISSION

The admissions for category A and B seats shall be as per the guidelines of Telangana State Council
for Higher Education (TSCHE) in consonance with government reservation policy.

a) Under Category A: 70% of the seats are filled based on GATE/PGECET ranks.
b) Under Category B: 30% seats are filled on merit basis as per guidelines of TSCHE.

4.0 UNIQUE COURSE IDENTIFICATION CODE

Every specialization of the M.Tech programme will be placed in one of the seven groups as listed in
the Table 1.
Table 1: Group of Courses

S. No | Specialization Offering Department Code
1 Structural Engineering Civil Engineering ST
2 Power Electronics and Electrical Drives | Electrical and Electronics Engineering PE
3 CAD/CAM Mechanical Engineering CcC
4 Embedded Systems Electronics and Communication Engineering ES
5 Computer Science and Engineering Computer Science and Engineering CSs
6 Software Engineering Information Technology SE
7 Aerospace Engineering Aeronautical Engineering AE

5.0 TYPES OF COURSES
Courses in a programme may be of two kinds: Core and Elective.

5.1 Core Course:
There may be a core course in every semester. This is the course which is to be compulsorily
studied by a student as a core requirement to complete the requirement of a programme in said
discipline of study.

5.2 Elective Course:
Electives provide breadth of experience in respective branch and applications areas. Elective
course is a course which can be chosen from a pool of courses. It may be:

e Supportive to the discipline of study

e Providing an expanded scope

e Enabling an exposure to some other discipline/domain
e Nurturing student’s proficiency/skill.

An elective may be discipline centric (Professional Elective) focusing on those courses which
add generic proficiency to the students or may be chosen from supportive/general discipline
called as “Open Elective”.
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There shall be four professional elective groups out of which students can choose not more than
two courses from each group. Overall, students can opt for four professional elective courses
which suit their project work in consultation with the faculty advisor/mentor. In addition, one
course from each of the two open electives has to be selected. A student may also opt for more
elective courses in his/her area of interest.

6.0 SEMESTER STRUCTURE

The institute shall follow semester pattern. An academic year shall consist of a first semester and a
second semester and the summer term. Each semester shall be of 23 weeks (Table 2) duration and
this period includes time for course work, examination preparation and conduct of examinations.
Each main semester shall have a minimum of 90 working days; out of which number of contact days
for teaching / practical shall be 75 and 15 days shall be for examination preparation. The duration for
each semester shall be a minimum of 17 weeks of instruction. The Academic Calendar is declared at
the beginning of the academic year as given in Table 2.

Table 2: Academic Calendar

I Spell Instruction Period 9 weeks
I Mid Examinations 1 week

FIRST SEMESTER Il Spell Instruction Period 8 weeks 21 weeks
(23 weeks) II Mid Examinations 1 week
Preparation and Practical Examinations 2 weeks

Semester End Examinations 2 weeks

Semester Break and Supplementary Exams 2 weeks
I Spell Instruction Period 9 weeks
I Mid Examinations 1 week

SECOND SEMESTER | Il Spell Instruction Period 8 weeks 21 weeks
(23 weeks) 11 Mid Examinations 1 Week
Preparation & Practical Examinations 2 weeks

Semester End Examinations 2 weeks

Summer Vacation 4 weeks

THIRD SEMESTER Project Work Phase - | 18 weeks

FOURTH SEMESTER | Project Work Phase - Il 18 weeks

7.0 PROGRAM DURATION

A student shall be declared eligible for the award of M.Tech degree, if s/he pursues a course of study
and completes it successfully in not less than two academic years and not more than four academic
years. A student, who fails to fulfill all the academic requirements for the award of the degree within
four academic years from the year of his/her admission, shall forfeit his/her seat in M.Tech course.

a) A student will be eligible for the award of M.Tech degree on securing a minimum of 5.0/10.0
CGPA.
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b) In the event of non-completion of project work and/or non-submission of the project report by the
end of the fourth semester, the candidate shall re-register by paying the semester fee for the
project. In such a case, the candidate will not be permitted to submit the report earlier than three
months and not later than six months from the date of registration.

8.0 CURRICULUM AND COURSE STRUCTURE

The curriculum shall comprise Core Courses, Elective Courses, Laboratory Course, Comprehensive
Examination, Internship and Project Work. The list of elective courses may include subjects from
allied disciplines also.

Each Theory and Laboratory course carries credits based on the number of hours/week as
follows:

e Lecture Hours (Theory): 1 credit per lecture hour per week.

o Laboratory Hours (Practical): 1 credit for 2 practical hours, 2 credits for 3 or 4 practical hours
per week.

e Project Work: 1 credit for 4 hours of project work per week.

8.1 Credit distribution for courses offered is shown in Table 3.

Table 3: Credit distribution

S. No Course Hours | Credits
1 Core Courses 3 3
2 Elective Courses 3 3
3 MOOC Courses - 2
4 Laboratory Courses 3 2
5 Seminar and Technical Writing 3 2
6 Comprehensive Examination - 2
7 Project Work 128 30

8.2 Course wise break-up for the total credits:

Total Theory Courses (12)

Core Courses (06) + Professional Electives (04) + 06 @ 3 credits + 06 @ 3 credits 36

Open Electives (02)

Total Laboratory Courses (03) 03 @ 2 credits 06

MOOC Courses (02) 02 @ 2 credits 04

Seminar and Technical Writing (01) 1 @ 2 credits 02

Comprehensive Examination (01) 1 @ 2 credits 02

Project Work 1 @ 30 credits 30

TOTAL CREDITS 80
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9.0 EVALUATION METHODOLOGY

9.1 Theory Course:

Each theory course will be evaluated for a total of 100 marks, with 30 marks for Continuous
Internal Assessment (CIA) and 70 marks for Semester End Examination (SEE). Out of 30 marks
allotted for CIE during the semester, marks are awarded by taking average of two sessional
examinations.

9.11

9.1.2
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Semester End Examination (SEE):

The SEE shall be conducted for 70 marks of 3 hours duration. The syllabus for the theory
courses shall be divided into FIVE units and each unit carries equal weightage in terms of
marks distribution. The question paper pattern shall be as defined below. Two full
questions with ‘either’ ‘or’ choice will be drawn from each unit. Each question carries 14
marks. There could be a maximum of three sub divisions in a question.

The emphasis on the questions is broadly based on the following criteria:

50 % To test the objectiveness of the concept
30 % To test the analytical skill of the concept
20 % To test the application skill of the concept

Continuous Internal Assessment (CIA):

For each theory course the CIA shall be conducted by the faculty/teacher handling the
course as given in Table 4. CIA is conducted for a total of 30 marks, with 25 marks for
Continuous Internal Examination (CIE) and 05 marks for Technical Seminar and Term
Paper.

Table 4: Assessment pattern for Theory Courses

COMPONENT THEORY
Type of CIE Exam Technical Seminarand | TOTAL MARKS
Assessment (Sessional) Term Paper
Max. CIA 25 5 30

Continuous Internal Examination (CIE):

Two CIE exams shall be conducted at the end of the 9" and 17" week of the semester
respectively. The CIE exam is conducted for 25 marks of 2 hours duration, consisting of
5 one mark compulsory questions in part-A and 4 questions in part-B. The student has to
answer any 4 questions out of five questions, each carrying 5 marks. Marks are awarded
by taking average of marks scored in two CIE exams.

Technical Seminar and Term Paper:

Two seminar presentations are conducted during | year I semester and Il semester. For
seminar, a student under the supervision of a concerned faculty member, shall identify a
topic in each course and prepare the term paper with overview of topic. The evaluation of
Technical seminar and term paper is for maximum of 5 marks. Marks are awarded by
taking average of marks scored in two Seminar Evaluations.




9.2 Laboratory Course:

9.2.1 Each lab will be evaluated for a total of 100 marks consisting of 30 marks for internal
assessment and 70 marks for semester end lab examination. Out of 30 marks of internal
assessment, continuous lab assessment will be done for 20 marks for the day to day
performance and 10 marks for the final internal lab assessment. The semester end lab
examination for 70 marks shall be conducted by two examiners, one of them being a
internal examiner and another is external examiner, both nominated by the Principal from
the panel of experts recommended by Chairman, BOS.

9.2.2 All the drawing related courses are evaluated in line with lab courses. The distribution
shall be 30 marks for internal evaluation (20 marks for day—to—day work, and 10 marks
for internal tests) and 70 marks for semester end lab examination. There shall be ONE
internal test for 10 marks each in a semester.

9.3 MOOC Courses:

9.4

6|Page

Meeting with the global requirements, to inculcate the habit of self learning and in
compliance with UGC guidelines, MOOC (Massive Open Online Course) courses have been
introduced as electives.

9.3.1 The proposed MOOC Courses would be additional choices in all the elective groups
subject to the availability during the respective semesters and respective departments will
declare the list of the courses at the beginning of the semester. Course content for the
selected MOOC Courses shall be drawn from respective MOOCs links or shall be
supplied by the department. Course will be mentored by faculty members and Assessment
and evaluation of the courses shall be done by the department.

9.3.2 There shall be one Mid Sessional Examination (Quiz exam for 30 marks) after 8 weeks of
the commencement of the course and semester end evaluation (Descriptive exam for 70
marks) shall be done along with other regular courses.

9.3.3 Two credits will be awarded upon successful completion of each MOOC Course.

9.3.4 Students interested in doing MOOC Courses shall register the course title at their
department office at the start of the semester against the courses that are announced by the
department.

Project work

Normally, the project work should be carried out at Host Institute (Institute of Aeronautical
Engineering). However, it can also be carried out in any of the recognized Educational
Institutions, National Laboratories, Research Institutions, Industrial Organizations, Service
Organizations or Government Organizations with the prior permission from the guide and
concerned Head of the Department. A student shall submit the outcome of the project work in
the form of a dissertation.

9.4.1 The student shall submit the project work synopsis at the end of 11l semester for Phase-I
of project evaluation. The Phase-1 of project work shall be evaluated by Project Review
Committee (PRC) at the end of the third semester for a maximum of 100 marks. Head
of the Department (HOD) shall constitute a PRC comprising of senior faculty of the
specialization, Guide and Head of the Department.



9.4.2 The first phase of project work is to be carried out in IV semester for Phase —II of Project
work. The student will be allowed to appear for final viva voce examination at the end
of IV semester only if s/he has submitted s/he project work in the form of paper for
presentation / publication in a conference/journal and produce the proof of acceptance
of the paper from the organizers/publishers.

9.4.3  The student shall submit the project work in the form of dissertation at least four weeks
ahead of the completion of the program. Head of the Department shall constitute an
Internal Evaluation Committee (IEC) comprising of the Chairman BOS (PG), HOD and
Guide. As per convenes of all meeting for open pre-submission seminar evaluation of
the student. If the open pre-submission seminar by a student is not satisfactory, another
seminar shall be scheduled within two weeks.

The evaluation of the project work and the marks allotted are as under:

Project
S.NOo| Phases Mode Evaluation Committee Marks

Continuous

1 evaluation at the end | Guide 30
of Il Semester

Phase - | Evaluation at the end Project_ R_eview Co_mmittee (PRC)

2 of comprising of senior faculty of 70

11 Semester the specialization, guide and
HOD.
Total(Phase — 1) 100
The Internal Evaluation

An open pre- Committee (IEC) comprising of

3 submission seminar | the Chairman, BOS (PG), HOD 30
by the student and guide wherein the HOD

Ph I convenes its meeting.
ase - End Semester The External Evaluation

Examination (An Committee (EEC) comprising of

4 open seminar External Examiner, HOD and 70
followed by viva- guide wherein the HOD shall be
voce) the chairman of the committee.

Total(Phase-11) 100

9.4.4 As soon as a student submits his project work, Principal shall appoint the External
Examiner among the panel of examiners recommended by the Chairman, BOS (PG).

9.4.5 The Principal shall schedule the End Semester Examination in project work soon after the
completion of the study of program and a student can appear for the same provided s/he
has earned successfully all the requisite credits. The student shall produce the dissertation
duly certified by the guide and HOD during the Examination.

9.4.6 The project reports of M.Tech students who have not completed their course work
successfully will be evaluated in that semester itself and the result sent confidentially to
the Controller of Examinations. The results of the project work evaluation will be
declared by the Controller of Examinations only after the successful completion of the
courses by those students.

7|Page



9.5 Comprehensive Examination

The comprehensive examination is aimed at assessing the student’s understanding of various
Foundation, Skill and Core courses studied by the end of Il semester and is intended to test
the student's grasp of the chosen field of study. The comprehensive examination is an online
test evaluated for 100 marks.

10.0 ATTENDANCE REQUIREMENTS AND DETENTION POLICY

10.1

10.2

10.3

10.3

10.4

10.5
10.6

10.7

It is desirable for a candidate to put on 100% attendance in each course. In every course
(theory/laboratory), student has to maintain a minimum of 80% attendance including the
days of attendance in sports, games, NCC and NSS activities to be eligible for appearing
in Semester End Examination of the course.

For cases of medical issues, deficiency of attendance in each course to the extent of 15%
may be condoned by the College Academic Committee (CAC) on the recommendation of
Head of the Department if his/her attendance is between 80% to 65% in every course,
subjected to submission of medical certificate and other needful documents to the
concerned department.

The basis for the calculation of the attendance shall be the period prescribed by the
institute by its calendar of events. For late admission, attendance is reckoned from the
date of admission to the program.

However, in case of a student having less than 65% attendance in any course, s/he shall
be detained in the course and in no case such process will be relaxed.

Students whose shortage of attendance is not condoned in any subject are not eligible to
write their semester end examination of that courses and their registration shall stand
cancelled.

A prescribed fee shall be payable towards Condonation of shortage of attendance.

A candidate shall put in a minimum required attendance at least in three (3) theory
courses for getting promoted to next higher class / semester. Otherwise, s/he shall be
declared detained and has to repeat semester.

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, s/he shall not be eligible for readmission into the same class.

11.0 CONDUCT OF SEMESTER END EXAMINATIONS AND EVALUATION

111

11.2

11.3
114
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Semester end examination shall be conducted by the Controller of Examinations (COE) by
inviting Question Papers from the External Examiners.

Question papers may be moderated for the coverage of syllabus, pattern of questions by
Semester End Examination Committee chaired by Head of the Department one day before
the commencement of semester end examinations.

Internal Examiner shall prepare a detailed scheme of valuation.

The answer papers of semester end examination should be evaluated by the internal
examiner immediately after the completion of exam and the award sheet should be
submitted to COE in a sealed cover before the same papers are kept for second evaluation
by external examiner.



11.5 In case of difference is more than 15% of marks, the answer paper shall be re-evaluated by
a third examiner appointed by the Examination Committee and marks awarded by him shall
be taken as final.

11.6 HOD shall invite 3-9 external examiners to evaluate all the end semester answer scripts on
a prescribed date(s). Practical laboratory exams are conducted involving external
examiners.

11.7 Examination Control Committee shall consolidate the marks awarded by internal and
external examiners to award grades.

12.0 SCHEME FOR THE AWARD OF GRADE
12.1 A student shall be deemed to have satisfied the minimum academic requirements and earn
the credits for each theory course, if s/he secures:
i. Not less than 40% marks for each theory course in the semester end examination, and
ii. A minimum of 50% marks for each theory course considering both CIA and SEE

12.2 A student shall be deemed to have satisfied the minimum academic requirements and earn
the credits for each Laboratory / Seminar and Technical Writing / Project, if s/he secures

i. Not less than 40% marks for each Laboratory / Seminar and Technical Writing /
Project course in the semester end examination,

ii. A minimum of 50% marks for each Laboratory / Seminar and Technical Writing /
Project course considering both internal and semester end examination.

12.3 If a candidate fails to secure a pass in a particular course, it is mandatory that s/he shall
register and reappear for the examination in that course during the next semester when
examination is conducted in that course. It is mandatory that s/he should continue to
register and reappear for the examination till s/he secures a pass.

13.0 LETTER GRADES AND GRADE POINTS
13.1  Performances of students in each course are expressed in terms of marks as well as in

Letter Grades based on absolute grading system. The UGC recommends a 10 point
grading system with the following letter grades as given below:

Range of Marks Grade Point Letter Grade

100 - 80 10 S (Superior)
70-79 9 A+ (Excellent)
60 — 69 8 A (Very Good)
55-59 7 B+ (Good)
50 -54 6 B (Average)

Below 50 0 F (Fail)
Absent 0 Ab (Absent)

Authorized Break of Study 0 ABS

13.2  Astudent is deemed to have passed and acquired to correspondent credits in particular course
if s/he obtains any one of the following grades: “S”, “A+”, “A”, “B+”, “B”.

13.3  Astudent obtaining Grade “F” shall be considered Failed and will be required to reappear in
the examination.
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13.4

13.5

“SA” denotes shortage of attendance (as per item 10) and hence prevention from writing
Semester End Examination.

At the end of each semester, the institute issues grade sheet indicating the SGPA and CGPA of
the student. However, grade sheet will not be issued to the student if s/he has any outstanding
dues.

14.0 COMPUTATION OF SGPA AND CGPA

The UGC recommends to compute the Semester Grade Point Average (SGPA) and Cumulative
Grade Point Average (CGPA). The credit points earned by a student are used for calculating the
Semester Grade Point Average (SGPA) and the Cumulative Grade Point Average (CGPA), both
of which are important performance indices of the student. SGPA is equal to the sum of all the
total points earned by the student in a given semester divided by the number of credits registered
by the student in that semester. CGPA gives the sum of all the total points earned in all the
previous semesters and the current semester divided by the number of credits registered in all
these semesters. Thus,

SGPAzi(q Gi)/zn:Ci

i=1 i=1

Where, C; is the number of credits of the i" course and G; is the grade point scored by the
student in the i"™ course and n represent the number of courses in which a students is
registered in the concerned semester.

m

CGPA:i(Cij)/ZCJ

Jj=1 Jj=1

Where, S; is the SGPA of the j" semester and C; is the total number of credits upto the
semester and m represent the number of semesters completed in which a student
registered upto the semester.

The SGPA and CGPA shall be rounded off to 2 decimal points and reported in the
transcripts.

15.0 ILLUSTRATION OF COMPUTATION OF SGPA AND CGPA

151
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Illustration for SGPA

Course Name | Course Credits Grade letter Grade point (Ccr:ggg'; PGOrlgctie)
Course 1 3 A 8 3x8=24
Course 2 4 B+ 7 4x7=28
Course 3 3 B 6 3x6=18
Course 4 3 0] 10 3x10=30
Course 5 3 C 5 3x5=15
Course 6 4 B 6 4x6=24

20 139

Thus, SGPA =139/ 20 = 6.95



16.0
17.0
171
17.2
18.0

15.2 Hlustration for CGPA
Semester 1 Semester 2 Semester 3 Semester 4
Credit; 20 Credit; 22 Credit: 25 Credit: 26
SGPA: 6.9 SGPA: 7.8 SGPA: 5.6 SGPA: 6.0

20x6.9 + 22x7.8 + 25x5.6 + 26x6.0

Thus, CGPA =
93

=6.51

PHOTOCOPY / REVALUATION

A student, who seeks the revaluation of the answer script, is directed to apply for the photocopy
of his/her semester examination answer paper(s) in the theory course(s) within 2 working days
from the declaration of results in the prescribed format to the Controller of Examinations through
the Head of the Department. On receiving the photocopy, the student can consult with a
competent member of faculty and seek the opinion for revaluation. Based on the
recommendations, the student can register for the revaluation with prescribed fee. The Controller
of Examinations shall arrange for the revaluation and declare the results. Revaluation is not
permitted to the courses other than theory courses.

GRADUATION REQUIREMENTS

The following academic requirements shall be met for the award of M .Tech degree.

Student shall register and acquire minimum attendance in all courses and secure 80
credits.

A student who fails to earn 80 credits within four consecutive academic years from the
year of his/her admission with a minimum CGPA of 5.0, shall forfeit his/her degree and
his/her admission stands cancelled.

AWARD OF DEGREE

Classification of degree will be as follows:

CGPA>6.5 | CGPA>55 | CGPA>5.0
CGPAZTS | “and<75 and<65 | and<s55 | COPA<S0
First Class with . .
Distinction First Class | Second Class | Pass Class Fail

a) In case a student takes more than one attempt in clearing a course, the final marks secured
shall be indicated by * mark in the grade sheet.

b) All the candidates who register for the semester end examination will be issued grade sheet by
the Institute. Apart from the semester wise grade sheet, the institute will issue the provisional
certificate subject to the fulfillment of all the academic requirements.
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19.0

IMPROVEMENT OF GRADE:

A candidate, after becoming eligible for the award of the degree, may reappear for the final
examination in any of the theory courses as and when conducted for the purpose of improving the
aggregate and the grade. But this reappearance shall be within a period of two academic years
after becoming eligible for the award of the degree.

However, this facility shall not be availed of by a candidate who has taken the Original Degree
Certificate. Candidates shall not be permitted to reappear either for CIE in any course or for
Semester End Examination (SEE) in laboratory courses (including Project Viva-voce) for the
purpose of improvement.

20.0 TERMINATION FROM THE PROGRAM

21.0

22.0

23.0

The admission of a student to the program may be terminated and the student may be asked to
leave the institute in the following circumstances:

a) The student fails to satisfy the requirements of the program within the maximum period
stipulated for that program.

b) The student fails to satisfy the norms of discipline specified by the institute from time to time.

WITH-HOLDING OF RESULTS

If the candidate has not paid any dues to the college / if any case of indiscipline / malpractice is
pending against him/her, the results of the candidate will be withheld. The issue of the degree is
liable to be withheld in such cases.

GRADUATION DAY

The institute shall have its own annual Graduation Day for the award of Degrees to students
completing the prescribed academic requirements in each case, in consultation with the
University and by following the provisions in the Statute.

The college shall institute prizes and medals to meritorious students annually on Graduation Day.
This will greatly encourage the students to strive for excellence in their academic work.

DISCIPLINE

Every student is required to observe discipline and decorum both inside and outside the institute
and not to indulge in any activity which will tend to bring down the honor of the institute. If a
student indulges in malpractice in any of the theory / practical examination, continuous
assessment examinations he/she shall be liable for punitive action as prescribed by the Institute
from time to time.

24.0 GRIEVANCE REDRESSAL COMMITTEE

The institute shall form a Grievance Redressal Committee for each course in each department
with the Course Teacher and the HOD as the members. This Committee shall solve all grievances
related to the course under consideration.
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25.0 TRANSITORY REGULATIONS

25.1 A student who has been detained in any semester of previous regulations for not

satisfying the attendance requirements shall be permitted to join in the corresponding
semester of this regulation.

25.2  Semester End Examination in each course under the regulations that precede immediately
these regulations shall be conducted three times after the conduct of last regular
examination under those regulations. Thereafter, the failed students, if any, shall take

examination in the equivalent papers of these regulations as suggested by the Chairman,
BOS concerned.

26.0 REVISION OF REGULATIONS AND CURRICULUM

The Institute from time to time may revise, amend or change the regulations, scheme of
examinations and syllabi if found necessary and on approval by the Academic Council and the
Governing Body shall come into force and shall be binding on the students, faculty, staff, all
authorities of the Institute and others concerned.

FAILURE TO READ AND UNDERSTAND

THE REGULATIONS IS NOT AN EXCUSE
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2000

@ INSTITUTE OF AERONAUTICAL ENGINEERING

(Autonomous)
CAD / CAM
COURSE STRUCTURE
| SEMESTER
- Periods | ,| Scheme of
Course Course Name 28 per |5| Examination
Code 27 Category | \yeek 8 Max. Marks
@ L | 7] P |~ |cIA| SEE [Total
THEORY
BCC001 | Advanced CAD PC Core 3(-1-13/30| 70 | 100
BCCO002 Nume_rlcal Method for Partial Differential PC Core 3-1-13130] 70 | 100
Equations
BCCO003 | Rapid Prototype Technologies PC Core 3|-1-13130| 70 | 100
Professional Elective — | PE | Elective | 3 |-] -[3|30| 70 | 100
Professional Elective — 11 PE | Elective | 3 |-] -[3|30| 70 | 100
Open Elective — | OE | Elective | 3|-| - [3]30| 70 | 100
BCC301 |MOOC - I (Massive Open Online Course) PE | Elective | - |-]3(2|30| 70 | 100
PRACTICAL
BCC101 | Computer Aided Design Laboratory [ pc| core |-[-[3]2]30] 70 | 100
TOTAL 18100| 06 |22240| 560 | 800
Il SEMESTER
- Periods | | Scheme of
Course Course Name .ég per |5| Examination
Code 2% Category | \yeek |®| Max. Marks
@ L[ 7] P |°|cIA]sEE[Total
THEORY
BCCO004 | Design of Hydraulic and Pneumatic System PC Core 3|-1-13|/30| 70 | 100
BCCO005 | Computer Aided Manufacturing PC Core 3|-1-13|/30| 70 | 100
BCCO006 | Flexible Manufacturing System PC Core 3|-1-13|/30| 70 | 100
Professional Elective —I111 PE | Elective | 3 |-| - [3]30| 70 | 100
Professional Elective -1V PE | Elective | 3 |-| - [3]30| 70 | 100
Open Elective —I1 OE | Elective | 3|-] -]3|[30| 70 | 100
PRACTICAL
BCC102 Computer Aided Machining and Robotics PC Core 1-1al2030! 70 | 100
Laboratory
BCC103 Application Development Mini Project ) Core 11312030 70 | 100
Laboratory
TOTAL 18100] 06 |22/240| 560 | 800
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111 SEMESTER

Periods Scheme of
S per | £ | Examination
Course Course Name '_?3)‘ £ | Category | week | ®| Max. Marks
Code S < 5
@ L |T|P |~ |CIASEE[Total
THEORY
BCC401 | Seminar and Technical Writing PC Core -1-1312]30]|70]100
BCC302 | MOOC-II (Massive Open Online Course) PE Elective | - -] 3| 2] 30| 70| 100
PRACTICAL
BCC501 | Comprehensive Examination - Core -|-1-12]30]| 70100
BCC601 | Project Work (Phase -1) - Core - |-1]-1]10/100| - |100
TOTAL 00|00/0616190|210] 400
IV SEMESTER
- Periods " Scheme of
8 © per £ | Examination
Course Course Name 2 S | category | week | 3| Max. Marks
Code S < 5
@ L |T| P |~ |CIAISEE|Total
BCC602 | Project Work (Phase -11) - Core -|-]-120130 |70 |100
TOTAL 00(00/00|20| 30 | 70 | 100
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PROFESSIONAL ELECTIVES

GROUP 1: GEOMETRICAL DIMENSIONING AND TOLERANCING

Course Code Course Title

BCC201 Precision Engineering

BCC202 Design for Manufacturing and Assembly

BCC203 Automation in Manufacturing

BCC204 Industrial Robotics

GROUP 2: SELECTION OF ENGINEERING MATERIALS

Course Code Course Title

BCC205 Special Manufacturing Process

BCC206 Advanced Mechanics of Solids
BCC207 Design Optimization
BCC208 Computer Aided Process Planning

GROUP 3: PRODUCTION PLANNING AND CONTROL

Course Code Course Title

BCC209 Advanced Automatic Control

BCC210 Design for Manufacturing MEMS and Micro Systems

BCC211 Intelligent Manufacturing Systems

BCC212 Expert System Design

GROUP 4: STRESS ANALYSIS

Course Code Course Title
BCC213 Stress Analysis and Vibration
BCC214 Computer Aided Analysis of Mechanical Systems
BCC215 Simulation Modeling of Manufacturing
BCC216 Data Communication in CAD/CAM
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OPEN ELECTIVES-I

Course Code

Course Title

BST701 Disaster Management

BPE701 Renewable Energy Systems

BCC701 Automotive Design*

BES001 Embedded C

BCS701 Advanced JAVA Programming and Web Services
BAE701 Introduction to Aerospace Engineering

Note: * indicates that subject not offered to the students of
Mechanical Engineering Department.

OPEN ELECTIVES-II

Course Code

Course Title

BST702 Geo Spatial Techniques

BPE702 Solar Photo Voltaic Energy Conversion
BCC702 Computer Graphics*

BES702 Microcontrollers for Embedded System Design
BCS702 Linux Programming

BCS703 Research Methodology

BAE702 Industrial Aerodynamics and Wind Energy

Note: * indicates that subject not offered to the students of
Mechanical Engineering Department.




SYLLABI
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ADVANCED CAD

| Semester: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
L T P C CIA SEE | Total
BCC001 Core 3 i ) 3 30 70 100
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total classes: 45
OBJECTIVES:

The course should enable the students to:

I.  Understand of basic trends in design and modeling applicable to CAD/CAM.
Il. Applying the CAD tools for designing.

I11. Create surface and geometric models.

UNIT-I PRINCIPLES OF COMPUTER GRAPHICS Classes: 09

Principles of computer graphics : Introduction, graphic primitives, point plotting, lines, Bresenham’s
circle algorithm, ellipse, transformation in graphics, coordinate systems, view port, 2D and 3D
transformation, hidden surface removal, reflection, shading and generation of character.

UNIT-I11 CAD TOOLS Classes: 09

Definition of CAD Tools, Types of system, CAD/CAM system evaluation criteria, brief treatment of
input and output devices. Graphics standard, functional areas of CAD, Modeling and viewing, software
documentation, efficient use of CAD software; Geometric modeling: Types of mathematical
representation of curves, wire frame models wire frame entities parametric representation of synthetic
curves hermite cubic splines Bezier curves Bezier splines rational curves.

UNIT-111 | SURFACE MODELING Classes: 09

Mathematical representation surfaces, surface model, surface entities surface representation.

Parametric representation of surfaces, plane surface, rule surface, surface of revolution, tabulated
cylinder.

UNIT-IV PARAMETRIC REPRESENTATION OF SYNTHETIC SURFACES Classes: 09

Parametric representation of synthetic surfaces: : Hermite Bicubic surface, Bezier surface, Bezier Spline
surface, COONs surface, Blending surface Sculptured surface, Surface manipulation; Displaying,
Segmentation, Trimming, Intersection, Transformations (both 2D and 3D).

UNIT-V GEOMETRICMODELLING-3D Classes: 09

Geometricmodelling-3D: Solid modeling, solid representation, boundary representation (13-rep),
Constructive solid geometry (CSG). CAD/CAM exchange: Evaluation of data, exchange format, IGES
data representations and structure, STEP Architecture, implementation, ACIS and DXF; Design
applications: Mechanical tolerances, mass property calculations, finite element modeling and analysis and
mechanical assembly; Collaborative engineering: Collaborative design, principles, approaches, tools,
design systems.
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Text Books:

1.Ibrhim Zeid, “Mastering CAD/CAM?”, Tata McGraw Hill, 2" Edition, 2013.

2.P. N. Rao, “CAD/CAM Principles and Applications”, Tata McGraw Hill, 3" Edition, 2010.

3.M. P. Groover, E. Zimmers, “CAD/ CAM Computer- Aided Design and Manufacturing”, Pearson, 1%
Edition, 2003.

4.R. Alavala Chennakesava, “CAD/ CAM Concepts and Applications”, PHI, 1* Edition, 2013.

Reference Books:

1.Farid Amirouche, “Principles of Computer-Aided Design and Manufacturing, Pearson, 2™ Edition,
2004.

2.P. Radha Krishnan, “CAD/ CAM/ CIM”, New Age International, 4" Edition, 2016.

3.Warren. S. Seames, “Computer Numerical Control Concepts and Programming”, Delmar Cengage
Learning, 4" Edition, 2013.

Web References:

1.http://nptel.ac.in/courses/112102101/
2. http://www.journals.elsevier.com/computer-aided-design
3. https://www.elsevier.com/books/surface-modeling-for-cad-cam/choi/978-0-444-88482-4

E-Text Books:

1.http://sbmpme.blogspot.in/2011/01/cad-cam-cim-p-radhakrishnan.html
2. https:/lwww.scribd.com/doc/228624725/cad-cam-text-book-by-P-N-RAO
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NUMERICAL METHODS FOR PARTIAL DIFFERENTIAL EQUATIONS

| Semester: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
L T P C CIA SEE | Total
BCCO002 Core 3 - . 3 30 70 100
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:
I.  Analyze finite difference approximation.
Il. Determine partial differential equations.
I11. Apply partial differential equations with approximation.

UNIT-I PARABOLIC EQUATIONS Classes: 08

Introduction to finite difference formula; Parabolic equations: Introduction, explicit finite difference
approximation to one dimensional equation, Crank-Nicholson implicit method, derivation for boundary
conditions.

UNIT-1I CONVERGENCE STABILITY AND CONSISTENCY Classes: 10

ADI: Alternate direction implicit (ADI) method, finite difference in cylindrical and spherical polar
coordinates; Convergence stability and consistency: Definitions of local truncation error and consistency
convergence analysis, stability analysis by matrix method, eigen value, Von Newmann stability methods,
global rounding error, local truncation error Lax's equation theorem.

UNIT-111 | HYPERBOLIC EQUATIONS Classes: 08

Analytical solution of first order quasi linear equation, numerical integration along a characteristic lax
wenderoff explicit method.

CFI condition Wenderoff's implicit approximation, propagation of discontinues, numerical solution by
the method of characteristics.

UNIT-IV | ELLIPTIC EQUATIONS Classes: 10

Introduction, finite differences in polar co-ordinates, formulas for derivative near a curved boundary
analysis of the discretization error of the five point approximation to polman’s equation over a rectangle.

UNIT-V | SYSTEMATIC ITERATIVE METHODS Classes: 09

Systematic iterative methods for large linear systems, necessary and sufficient condition for convergence
of iterative methods, stones implicit methods, finite element method: Weighted residual method,
variations methods, division of the region into elements linear element, Galerkin formulation.

Text Books:

1. G. D. Smith, “Numerical Solution of partial differential equations, finite Differences methods”, Brunel
University, Clarandon Press Oxford, 3rd Edition, 1985.

2. Joe D. Hoffman, “Numerical Methods for Engineers and scientists”, Tata McGraw Hill, 2" Edition,
2001.
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Reference Books:

1.A. R. Mitchel and D. F. Griffiths, “The Finite Difference Methods in Partial Differential equation”, John
Wiley, 1% Edition, 1980.
2. Larry J. Segerlind, “Applied Finite Element Analysis”, John Wiley, 2" Edition, 1984.

Web References:

1. http://ocw.mit.edu/courses/aeronautics-and-astronautics/16-920j-numerical-methods-for-partial-
differential-equations-sma-5212-spring-2003/lecture-notes/

2. https://espace.library.ug.edu.au/view/UQ:239427/Lectures_Book.pdf

3.http://lcms.unipune.ac.in/programmes/2006-07/modules/0613-2/resources/NSPDE. pdf

E-Text Books:

1. http://www.e-booksdirectory.com/details.php?ebook=10166
2. http://www.e-booksdirectory.com/details.php?ebook=7400re
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RAPID PROTOTYPE TECHNOLOGIES

| Semester: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
BCCO003 Core L T P C CIA | SEE | Total
3 - - 3 30 70 100
Contact Classes: 45 | Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:

I.  Applying of measurement and scaling technique for prototype manufacturing.
I1. Organize the data collection.

I11. ldentify the application for rapid prototyping.

IV. Application for powder based rapid prototyping systems.

UNIT-I INTRODUCTION TO RAPID PROTOTYPING Classes: 09

Introduction: Prototyping fundamentals, Historical development, Fundamentals of Rapid Prototyping,
Advantages and Limitations of Rapid Prototyping, Commonly used Terms, Classification of RP process,
Rapid Prototyping Process Chain: Fundamental Automated Processes, Process Chain.

UNIT-II TYPES OF PROTOTYPING SYSTEMS Classes: 09

Liquid-based Rapid Prototyping Systems: Stereo lithography Apparatus (SLA): Models and
specifications, process, working principle, photopolymers, photo polymerization, layering technology,
laser and laser scanning, applications, advantages and disadvantages, case studies. solid ground curing
(SGC): models and specifications, process, working principle, applications, advantages and
disadvantages, case studies; solid-based Rapid Prototyping Systems: Laminated Object Manufacturing
(LOM): Models and specifications, Process, working principle, Applications, Advantages and
disadvantages, Case studies. Fused Deposition Modeling (FDM): Models and specifications, Process,
working principle, Applications, Advantages and Disadvantages, Casestudies.

POWDER BASED RAPID PROTOTYPING SYSTEMS AND

TOOLING Classes: 09

UNIT-I11

Powder Based Rapid Prototyping Systems: Selective laser sintering (SLS): Models and specifications,
Process, working principle, Applications, Advantages and Disadvantages, Case studies. Three dimensional
Printing (3DP): Models and specifications, Process, working principle, Applications, Advantages and
Disadvantages, Case studies.

Rapid Tooling: Introduction to Rapid Tooling (RT), Conventional Tooling Vs. RT, Need for RT. Rapid
Tooling Classification: Indirect Rapid Tooling Methods: Spray Metal Deposition, RTV Epoxy Tools,
Ceramic tools, Investment Casting, Spin Casting, Die casting, Sand Casting, 3D Keltool process. Direct
Rapid Tooling: Direct AIM, LOM Tools, DTM Rapid Tool Process, EOS Direct Tool Process and Direct
Metal Tooling using3DP.

UNIT-1V | RAPID PROTOTYPING DATA FORMAT Classes: 09

Rapid Prototyping Data Formats: STL Format, STL File Problems, Consequence of Building Valid and
Invalid Tessellated Models, STL file Repairs: Generic Solution, Other Translators, Newly Proposed Formats.
Rapid Prototyping Software’s: Features of various RP software’s like Magic’s, Mimics, Solid View, View
Expert, 3 D View, Velocity 2, Rhino, STL View 3 Data Expert and 3 D doctor.
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UNIT-V | RAPID PROTOTYPING APPLICATIONS Classes: 09

RP Applications: Application, Material Relationship, Application in Design, Application in
Engineering, Analysis and Planning, Aerospace Industry, Automotive Industry, Jewelry Industry, Coin
Industry, GIS application, Arts and Architecture. RP Medical and Bioengineering Applications:
Planning and simulation of complex surgery, Customized Implants & Prosthesis, Design and Production
of Medical Devices, Forensic Science and Anthropology, Visualization of Biomolecules.

Text Book:

1. Chua C.K., Leong K.F, LIM C.S, “Rapid prototyping: Principles and Applications”,World
Scientific publications, 3 Edition, 2010.

Reference Books:

1. D.T Pham, S. S. Dony, “Rapid Manufacturing”, Springer, 1* Edition, 2001.
2.Paul F Jacobs, “Rapid Prototyping & Manufacturing”, Wohlers Associates, 2000
ASME Press, 1* Edition, 1996.

Web References:

1. http://nptel.ac.in/courses/112107077/38
2. http://web.iitd.ac.in/~pmpandey/MEL120_html/RP_document.pdf

E-Text Books:

1.https://books.google.co.in/books?id=40Y cyiDUpsQC&redir_esc=y
2.http://store.elsevier.com/Direct-Write-Technologies-for-Rapid-Prototyping-Applications/isbn-
9780121742317/
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COMPUTER AIDED DESIGN LABORATORY

| Semester: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
L | T P C CIA | SEg | Total
BCC101 Core -
- - 3 2 30 70 100
Contact Classes: Nil Tutorial Classes: Nil Practical Classes: 36 Total Classes: 36
OBJECTIVES:

The course should enable the students to:

I. Basic understanding of modern trends in design and manufacturing using CAD/CAM.
Il. Advanced aspects of enabling computer aided technologies used in design.

I11. Application of thermal analysis software.

LIST OF EXPERIMENTS

Week-1 Introduction to CAD and Tools

Creation of working drawing, creating geometry, constraining the profile, extracting a part using tools,
creating pattern of holes, translating rotating, mirroring, managing the specification tree. Creating sheets
and views, creating text and dimensions.

Week-2 Assembly of Part Drawing

creating an assembly, moving components, assembling existing components, creating bill of materials,
creating wire frame and surface geometry using generative shape design and sweep tools.

Week-3 Generation of Surfaces

Generation of Ferguson’s cubic surface patches, Bezier surface patches. Coons patch, import and export of
drawing from other software.

Week-4 Analysis of Model

Linear static analysis, automatic calculation of rigid body modes, uses specified eigen value shift, lumped
and consistent mass matrices. Buckling analysis, jacobi inverse iteration techniques, steady state harmonic
response, mode superposition method, overall structural and damping, linear dynamic analysis, non linear
static analysis, non-linear dynamic analysis. Steady state heat transfer analysis problems.

Week-5 Thermal Analysis

Transient heat transfer analysis. Familiarity with element library. Defining Boundary conditions,
multipoint constraint familiarity with different types of loads. Solution techniques, direct and iterative
solver. Results and analysis. Design optimization.

Reference Books:

1. Farid Amirouche, ‘“Principles of Computer-Aided Design and Manufacturing, Pearson, 2" Edition,
2004.
2. P. Radha Krishnan, “CAD/ CAM/ CIM”, New Age International, 4™ Edition, 2016.
3. Warren. S. Seames, “Computer Numerical Control Concepts and Programming”, Delmar Cengage
Learning, 4™ Edition,

2013.
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E-Text Books:

1.http://sbmpme.blogspot.in/2011/01/cad-cam-cim-p-radhakrishnan.html
2.https://www.scribd.com/doc/228624725/cad-cam-text-book-by-P-N-RAO

SOFTWARE AND HARDWARE REQUIRED FOR A BATCH OF 18 STUDETNS
SOFTWARE: AutoCAD 2016, CATIA R2016, ANSYS.

HARDWARE: 500 GB HDD, 8GB RAM.
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DESIGN OF HYDRAULIC AND PNEUMATIC SYSTEMS

Il Semester: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
BCCO004 Core . T F_) 2 C3'OA S7E(')E Igga'
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:

I.  Understand of basic hydraulic circuits and maintenance.

I1. Design of hydraulic, pneumatic pumps and circuits.

I11. Apply of pneumatic and hydraulic systems, automation in industrial equipment.

UNIT-I OIL AND HYDRAULIC SYSTEMS Classes: 09

Introduction, history of fluid power, Pascal’s law, Bramah’s Press, Bernoulli’s principle, Toricelli principle, fluid
principle, fluid properties, viscosity, effect of temperature, dust and decay of oils, basic systems of hydraulic,
physical units of fluid power, units of measurement, types of hydraulic fluid and selection criteria, properties of
hydraulic fluid, physical characteristic, maintenance of hydraulic oils, oil hydraulic element and their representation
in the circuits, comparison of mechanical, electrical, hydraulic and pneumatic systems for force and motion, analysis
in automation.

UNIT-1I HYDRAULIC PUMPS Classes: 09

Classification of pumps, gear pump, types of gear pumps, screw pump, vane pump, types of vane pumps, piston
pump, bent axis in line piston pump, internal and external gear pumps, selection and sizing specification of pumps,
specification of pumps, pump and pressure pulsation, flow rate and power of hydraulic pump, power and pump
efficiencies, pressure, flow efficiencies, oil compatibility, size, noise, pump ripple, checklist; Actuators, design of
linear actuator, cushioning, seals, mounting details, piston rod diameter and its effect on the pressure, servo
controlled valves, hydraulic balanced circuits, sequencing and synchronizing circuits, rotary actuators.

UNIT-I1l | HYDRAULIC POWER PACK Classes: 09

Element of power pack, design of hydraulic power pack, line pressure, discharge and motor.

Selection, power pack size and capacity, importance of pressure relief valve and safety systems, heating and cooling
systems for hydraulic power pack.

UNIT-IV | HYDRAULIC CIRCUITS AND ACCUMULATOR Classes: 09

Hydaulic circuits, manual or automatic hydraulic system, regenerative circuit, use of check valves in hydraulic
circuit, selection of pump, standard in circuit circuit diagram representation, sequencing and synchronizing circuits;
accumulator, low cost automation; meter-in circuit, meter-out circuit, bleed-off circuit, direction control valves,
solenoid valves, flow control and pressure control valves, pressure compensation, accumulator.

UNIT-V AUTOMATION Classes: 09

Hydraulic and pneumatic equipment in automation, low cost automation, relay circuit, programmable logic circuit,
automation, micro controller; maintenance and troubleshooting of hydraulic and pneumatic circuit.
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Text Books:

1. S. R. Majumdar, “Oil Hydraulic Systems”, Tata McGraw Hill, 1* Edition, 2013.
2.S. R. Majumdar, “Pneumatic Systems, Principles & maintaianance”, Tata McGraw Hill, 1% Edition, 2013.

Reference Books:

1. Andrew Parr, “Hydraulic & Pneumatic”, Butterworth-Heinemann Ltd, 2™ Edition, 2013.
2. Antony Esponssito, “Fluid Power with applications”, Prentice Hall, 5™ Edition, 2015.

Web References:

1. http://nptel.ac.in/courses/112105046
2. http://www.nptel.ac.in/courses/112106175/Module%201/Lecture%201.pdf
3. http://hydraulicspneumatics.com/fluid-power-basics

E-Text Books:

1.https://www.google.co.in/?gfe_rd=cr&ei=weV5V8HrNKLR8AeNgr7gBw&gws_rd=ssl#q=hydraulic+and+pne
umatics+andrew+parr+pdf

2.https://books.google.co.in/books/about/Oil_Hydraulic_Systems.html?id=NBMtphgTmxgC&redir_esc=y

3. http://www.faa.gov/regulations_policies/handbooks_manuals/aircraft/amt_airframe_handbook/media/ama_chl
2.pdf
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COMPUTER AIDED MANUFACTURING

Il Semester: CAD/CAM

Course Code Category Hours / Week Credit Maximum Marks
L T P C CIA SEE Total
BCCO005 C
ore 3 i ; 3 30 70 100
Contact Classes: 45 | Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:

I.  Applying CNC programming for manufacturing.

Il. Development of automatic programming techniques.

I11. Applying the computer aided concepts in computer aided process planning.

UNIT-I COMPUTER AIDED PROGRAMMING Classes: 09

General information, APT programming, examples Apt programming problems (2D machining only), NC
programming on CAD/CAM systems, the design and implementation of post processors; Introduction to
CAD/CAM software, automatic tool path generation.

UNIT-11 | TOOLING FOR CNC MACHINES Classes: 09

Interchangeable tooling system, preset and qualified tools, coolant fed tooling system, modular fixturing,
quick change tooling system, automatic head changers; DNC systems and adaptive control: Introduction,
type of DNC systems, advantages and disadvantages of DNC, adaptive control with optimization,
adaptive control with constrains, adaptive control of machining processes like turning, grinding.

UNIT-111 | POST PROCESSORS FOR CNC Classes: 09

Introduction to post processors: The necessity of a post processor, the general structure of a post
processor, the functions of a post processor, DAPP based post processor.

Communication channels and major variables in the DAPP based post processor, the creation of a DAPP
based post processor.

UNIT-IV | MICRO CONTROLLERS Classes: 09

Introduction to microcontrollers: Hardware components, I/O pins, ports, external memory: counters,
timers and serial data 1/O interrupts, selection of micro controllers embedded controllers, applications and
programming of micro controllers; Programming logic controllers: Introduction, hardware components of
PLC, System, basic structure, principle of operations, programming mnemonics timers, internal relays
and counters, applications of PLC’s in CNC Machines.

UNIT-V | COMPUTER AIDED PROCESS PLANNING Classes: 09

Hybrid CAAP system, computer aided inspection and quality control, coordinate measuring machine,
limitations of CMM, computer aided testing, optical inspection methods, artificial intelligence and expert
system: Artificial neural networks, artificial intelligence in CAD, experts systems and its structures.
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Text Books:

1. Yoram Koren,”Computer Control of Manufacturing System”, Tata Mcgraw Hill, 1% Edition, 1983.
2. K. Lalit Narayan, K. Mallikarjuna Rao, “Computer Aided Manufacturing”, 1 Edition, 2008.

Reference Books:

1. Mikell. P. Grover, Emory W. Zimmer, “CAD/CAM”, PHI, 1* Edition, 2010.

Web References:

1.http://nptel.ac.in/courses/112105046
2.http://nptel.ac.in/courses/Webcoursecontents/II T Delhi/Computer%20Aided%20Design%20&%20M

anufacturingl/index.htm
3.http://mww.nptel.ac.in/courses/112106175/Module%201/Lecture%201.pdf

E-Text Books:

1.https://www.google.co.in/?gfe_rd=cr&ei=weV5V8HrNKLR8AeNgr7gBw&gws_rd=ssl#q=hydraulic
+and-+pneumatics+andrew-+parr+pdf
2.https://books.google.co.in/books/about/Oil_Hydraulic_Systems.html?id=NBMtphgTmxgC&sredir_es
c=y
3.http://Iwww.faa.gov/regulations_policies/handbooks_manuals/aircraft/amt_airframe_handbook/media
/ama_ch12.pdf
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FLEXIBLE MANUFACTURING SYSTEMS

Il Semester: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
L T P C CIA SEE Total
B C
CcCo06 ore 3 | - | - 3 30 70 100
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:

I. Understanding of modern trends in design and manufacturing using CAD/CAM.
1. Apply performance analysis techniques.

I11.Understand preventive maintenance procedures in manufacturing.

UNIT-I FLEXIBLE MANUFACTURING SYSTEMS: Classes: 09

Introduction: Definitions of manufacturing with input-output model, definition of system, basic problems
concerning systems and system design procedure, modes of manufacturing — job/batch/flow and multi-
product, small batch manufacturing

UNIT-II SYSTEM MODELING ISSUES Classes: 09

System modeling issues: Centralized versus distributed control; Real-time vs discrete event control;
Forward vs. backward scheduling approaches with finite/infinite capacity loading; Modeling of absorbing
states and deadlocks; Conflicts; Concurrency, and synchronization.

UNIT-11T1 | SYSTEM MODELING TOOLS AND TECHNIQUES Classes: 09

System Modeling Tools and Techniques: Introduction to mathematical modeling, optimization, and
simulation; issues related with deterministic and stochastic models.

Continuous and discrete mathematical modeling methods -discrete event, monte carlo method; Basic
concepts of Markov chains and processes; The M/M/1 and M/M/m queue; Models of manufacturing
systems including transfer lines and flexible manufacturing systems, introduction to Petri nets.

UNIT-IV | PERFORMANCE ANALYSIS Classes: 09

Performance Analysis: Transient analysis of manufacturing systems, analysis.

UNIT-V PREVENTIVE MAINTAINANCE Classes: 09

Preventive maintenance, Karban system, implementation issues.

Text Books:

1. N. K. Jha, “Hand Book of Flexible Manufacturing Systems”, Academic Press, 1* Edition, 2013.

2. Talichi Ohno, “Production System beyond Large Scale Production”, Toyota Productivity Press India
Pvt. Ltd, 1% Edition, 2010.

3. HK Shivanand, “Flexible Manufacturing Systems”, New Age International, 1* Edition, 2006.
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Reference Books:

1. Farid Amirouche, “Principles of Computer-Aided Design and Manufacturing, 2™ Edition, 2004.
2. P. Radha Krishnan, “CAD/ CAM/ CIM”, New Age International, 4™ Edition, 2016.

Web References:

1. http://www.ignou.ac.in/upload/UNIT6-55.pdf
2. http://www.journals.elsevier.com/computer-aided-design
3. https:/lwww.elsevier.com/books/surface-modeling-for-cad-cam/choi/978-0-444-88482-4

E-Text Books:

1. http://engineeringstudymaterial.net/ebook/flexible-manufacturing-system/
2. http://www.sciencedirect.com/science/book/9780123853103
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COMPUTER AIDED MANUFACTURING LABORATORY

Il Semester: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
L T P C CIA SEE | Total
BCC102 Core ) i 3 2 30 70 100
Contact Classes: Nil Tutorial Classes: Nil Practical Classes: 36 Total Classes: 36
OBJECTIVES:

The course should enable the students to:
I. Create the part model using CAM software.
Il. Generate computer numerically part program for computer numerically control turning and milling
operation.
I11. Demonstrate the tool path for turning operation using CAM software.

LIST OF EXPERIMENTS

Week-1 | INTRODUCTION TO COMPUTER AIDED MACHINING

Tool planning and selection of sequences of operation, tool setting on machine-practice.

Week-2 [ PART PROGRAM

Practice in part programming and operation of CNC turning machines, sub routines and use of cycles.\

Week-3 | PART PROGRAM

Practice in part program and operation of a machine center, joining and selection of sequence of
operation, tool setting on machine.

Week-4 [ NUMERICAL CONTROL PROGRAMMING

Generate APT based NC programming and tool simulation for drilling operation.

Week-5 [ NUMERICAL CONTROL PROGRAMMING

Practice in APT based NC programming and tool simulation for facing operation.

Week-6 ‘ NUMERICAL CONTROL PROGRAMMING

Generate of NC code generation and tool path simulation for profile milling operation using CAM
software.

Week-7 ‘ NUMERICAL CONTROL PROGRAMMING

Develop NC code and tool path simulation for thread operation using CAM software.

Week-8 | ROBOTICS SIMULATION

Practice of robotic languages, 3-D Robot Simulation for operation of pick-place robot.

Reference Books:

1. Farid Amirouche, “Principles of Computer-Aided Design and Manufacturing, Pearson, 2" Edition,
2004.

2. P. Radha Krishnan, “CAD/ CAM/ CIM”, New Age International, 4™ Edition, 2016.

3. Warren. S. Seames, “Computer Numerical Control Concepts and Programming”, Delmar Cengage
Learning, 4" Edition, 2013.

E-Text Books:

1. http://sbmpme.blogspot.in/2011/01/cad-cam-cim-p-radhakrishnan.html
2. https://www.scribd.com/doc/228624725/cad-cam-text-book-by-P-N-RAO
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https://www.scribd.com/doc/228624725/cad-cam-text-book-by-P-N-RAO

PRECISION ENGINEERING

Group I: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
L T P C CIA SEE | Total
Electi
BCC201 ective 3 - - 3 30 20 100
Contact Classes: 45 Tutorials Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:
I.  Understanding the basics of tolerances.
I1. Applying the tolerance analysis and tolerance charting technique for a process.
I11. Understanding the basics fundamentals of nanotechnology.

UNIT.l | CONCEPT OF ACCURACYAND TOLERANCE ZONE Classes: 09
CONVERSION '

Concepts of accuracy: Introduction, concept of accuracy of machine tools,spindle and displacement
accuracies, accuracy of numerical control systems, errors due to numerical interpolation displacement
measurement system and velocity lags; geometric dimensioning and tolerancing: Tolerance zone
conversions, surfaces, features, features of size, datum features, datum Oddly configured and curved
surfaces as datum features, equalizing datums datum feature of representation; form controls, orientation
controls logical approach to tolerancing.

UNIT-II DATUMS Classes: 09

Datum systems: Design of freedom, grouped datum systems, different types, two and three mutually
perpendicular grouped datum planes; Grouped datum system with spigot and recess, pin and hole;
Grouped datum system with spigot and recess pair and tongue, slot pair, computation of transnational and
rotational accuracy, geometric analysis and application.

UNIT-111 | TOLERANCE ANALYSIS Classes: 09

Tolerance analysis: Process capability, mean, variance, skewness, Kurtosis, process capability metrics,
Cp, Cpk, Cost aspects, feature tolerances.

Geometric tolerances; surface finish, review of relationship between attainable tolerance grades and
different machining process, cumulative effect of tolerances sure fit law, normal law and truncated normal
law.

UNIT-IV | TOLERANCE CHARTING TECHNIQUES Classes: 09

Tolerance charting techniques: Operation sequence for typical shaft type of components, preparation of
process drawings for different operations, tolerance worksheets and centrally analysis, examples, design
features to facilitate machining; datum features, functional and manufacturing components design,
machining considerations, redesign for manufactured.

UNIT-V MEASURING SYSTEM PROCESSING Classes: 09

In Processing or In-Situ measurement of position of processing, point-post process and on machine
measurement of dimensional features and surface-mechanical and optical measuring systems; working
systems of CMM; Laser alignment and testing.
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Text Books:

1. R. L. Murthy, “Precision Engineering in Manufacturing”, New Age International limited, 1* Edition,
1996.

2. James D. Meadows, “Geometric Dimensioning and Tolerancing”, Marcel Dekker, 1% Edition, 1995.

3. Norio Taniguchi, “Nano Technology”, Oxford University Press, 1* Edition, 1996.

4. Matousek, “Engineering Design—A systematic Approach”,Blackie & Son Ltd., London.

5. V. C. Venkatesh, S.Izman, “Precision Engineering”, Tata McGraw Hill,

Reference Books:

1. Preumont, A., “Vibration Control of Active Structures”, Kluwer Academic Publishers, 2002.

2. F. Y. Cheng, H. Jiang, K. Lou, “Smart Structures: Innovative Systems for Seismic Response
Control”, CRC Press, 2008

Web References:

1.http://nptel.ac.in/courses/112104173/
2.http://ttp.net/978-3-908451-70-9.html
3.http://iopscience.iop.org/journal/0964726

E-Text Books:

1. http://www.me.umn.edu/~wkdurfee/projects/ccefp/fp-chapter/fluid-pwr.pdf
2. http://hydraulicspneumatics.com/ebooks/fluid-power-ebook-fluid-power-basics
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DESIGN FOR MANUFACTURING AND ASSEMBLY

Group I: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
_ L T P C CIA SEE | Total
BCC202 Elective 3 . i 3 30 70 100
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:
I.  Understanding of basic design rules for manufacturing and material selection.
I1. Applying the production processes for ease of manufacturing..
I11. Apply the concepts of design for manufacturing and assembly for product manufacturing.

UNIT-I INTRODUCTION TO DESIGN Classes: 09

Introduction: Design philosophy steps in design process, general design rules for manufacturability, basic
principles of design Ling for economical production, creativity in design; Materials selection of materials
for design developments in material technology, criteria for material selection, material selection
interrelationship with process selection process selection charts.

UNIT-II MACHINING PROCESS Classes: 09

Machining process: Overview of various machining processes, general design rules for machining,
dimensional tolerance and surface roughness, design for machining, ease of redesigning of components
for machining ease with suitable examples. General design recommendations for machined parts; Metal
casting: Appraisal of various casting processes, selection of casting process, general design considerations
for casting, casting tolerances, use of solidification simulation in casting design, product design rules for
sand casting.

UNIT-11 METAL JOINING Classes: 09

Metal joining: Appraisal of various welding processes, factors in design of weldments, general design
guidelines, pre and post treatment of welds, effects of thermal stresses in weld joints, design of brazed
joints; Forging, design factors for forging, closed dies forging design, parting lines of die drop forging die
design general design recommendations.

Extrusion and sheet metal work: Design guidelines for extruded sections, design principles for punching,
blanking, bending, deep drawing, Keeler Goodman forming line diagram, component design for blanking.

UNIT-IV ASSEMBLY ADVANTAGES Classes: 09

Assembly advantages: Development of the assemble process, choice of assemble method assemble
advantages social effects of automation, automatic assembly transfer systems: Continuous transfer,
intermittent transfer, indexing mechanisms, and operator, paced free, transfer machine

UNIT-V DESIGN OF MANUAL ASSEMBLY Classes: 09

Design of manual assembly: Design for assembly fits in the design process, general design guidelines for
manual assembly, development of the systematic DFA methodology, assembly efficiency, classification
system for manual handling, classification system for manual insertion and fastening, effect of part
symmetry on handling time, effect of part thickness and size on handling time, effect of weight on
handling time, parts requiring two hands for manipulation, effects of combinations of factors, effect of
symmetry effect of chamfer design on insertion operations, estimation of insertion time.
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Text Books:

1. GeoffreyBoothroyd, “Assembly Automation and Product Design”, CRC Press, 2™ Edition, 2013.

2. George E. Deiter, “Engineering Design - Material & Processing Approach”, Tata McGraw Hill,
2™ Edition, 2000.
3. Geoffrey Boothroyd, “Hand Book of Product Design”, Marcel and Dekken, 1% Edition, 1990.

Reference Books:

1. A Delbainbre, “Computer Aided Assembly”’1992.
2. Geoffrey Boothroyd, Peter Dewhurst, Winston. A. Knight, “Product Design for Manufacturing
and Assembly”,CRC Press, 3 Edition, 2013.

Web References:

1. http://nptel.ac.in/courses/107103012/
2. http://me.gatech.edu/files/capstone/L071ME4182DFA

E-Text Books:

1.https://books.google.co.in/books/about/Assembly Automation_and_Product_Design.html?id=XF
tgaNFzZMHQC

2.https://books.google.co.in/books/about/Product_Design_for_Manufacture_and_Assem.html?id=q
YGgjwEACAAJ
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AUTOMATION IN MANUFACTURING

Group |I: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
_ L T P C CIA SEE Total
BCC203 Elective 3 . . 3 30 70 100
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:

I.  Understand of modern trends in automation and manufacturing
I.  Application of material handling systems and storage systems.
I11. Design of automated assembly lines with quality control.

UNIT-I OVER VIEW OF MANUFACTURING AND AUTOMATION Classes: 09

Over view of manufacturing and automation: production systems, automation in production systems,
automation principles and strategies, manufacturing operations, production facilities, basic elements of
an automated system, levels of automation; hardware components for automation and process control,
programmable logic controllers and personal computers.

UNIT-11 | MATERIAL HANDLING AND IDENTIFICATION TECHNOLOGIES | Classes: 09

Material handling and identification technologies: Material handling, equipment, analysis storage
systems, performance and location strategies, automated storage systems, AS/RS, types, automatic
identification methods, barcode technology, RFID.

UNIT-11I MQELSJFACTURING SYSTEMS AND AUTOMATED PRODUCTION Classes: 09

Manufacturing systems and automated production lines: Manufacturing systems: components of a
manufacturing system, Single station manufacturing cells.

Manual Assembly lines, line balancing Algorithms, mixed model assembly lines, Iternative assembly
systems. Automated production lines, Applications, Analysis of transfer lines.

UNIT-IV | AUTOMATED ASSEMBLY SYSTEMS Classes: 09

Automated assembly systems: Fundamentals, Analysis of Assembly systems. Cellular manufacturing,
part families, cooling, production flow analysis. Group Technology and flexible Manufacturing systems,
Quantitative Analysis.

UNIT-V | QUALITY CONTROL AND SUPPORT SYSTEMS Classes: 09

Quality control and support systems: Quality in Design and manufacturing, inspection principles and
strategies, Automated inspection, contact Vs non contact, CMM. Manufacturing support systems. Quality
function deployment, computer aided process planning, concurrent engineering, shop floor control, just in
time and lean production.

Text Books:

1. Mikell. P Groover, “Automation, Production system and computer integrated manufacturing”, PHI, 3™
Edition, 2012.
2. MikeJ P. Groover, “Automation, Production Systems and CIM”, PHI, 1* Edition, 2001.
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3. P. Radha Krishnan, S. Subrahamanyan, “CAD/CAM/CIM”, New Age International, 1 Edition, 2005.

Reference Books:

1. Sadhu Singh, “Svstem Approach to Computer Integrated Design and Manufacturing”, John wiley, 1%
Edition, 1996.

2. Tien-Chien Chang, Richard A. Wysk ,Hsu-Pin Wang, “Computer Aided Manufacturing”, Pearson, 1*
Edition, 2009.

3. R Thomas Wright and Michael Berkeihiser, Good Heart, “Manufacturing and Automation Technology,
Willcox Publishers, 1% Edition, 2012.

Web References:

1. https:/iwww3.nd.edu/~manufact/ MPEM_pdf files/Ch14.pdf
2. http://www.journals.elsevier.com/journal-of-manufacturing-systems

E-Text Books:

1.http://www.automationmag.com/education/news/4721
2 http://www.e-booksdirectory.com/details.php?ebook=1120
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INDUSTRIAL ROBOTICS

Group I: CAD/ICAM

Course Code Category Hours / Week Credits Maximum Marks
_ T P C CIA SEE Total
BCC204 Elective 3 ) ) 3 30 70 100
Contact Classes: 45 Tutorial Classes: Nil | Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:

I.  Understand of basic automation and robotic in transfer lines.

Il. Design of robot with kinematic, dynamic and path control.

I11. Applying of robot programming using robot languages.

IV. Design of robot cell and control in computer aided transfer lines.

UNIT-I INTRODUCTION TO AUTOMATIC AND ROBOTICS Classes: 09

Introduction: Automation and robotics, robot anatomy, robot configuration, motions joint notation work
volume, robot drive system, control system and dynamic performance, precision of movement; Control
system and components: basic concept and modais, controllers control system analysis, robot activation
and feedback components, Positions sensors, velocity sensors, actuators sensors, power transmission
system.

UNIT-II MOTION ANALYSIS AND CONTROL Classes: 09

Motion analysis and control: Manipulator kinematics, position representation forward transformation,
homogeneous transformation, manipulator path control, robot dynamics, configuration of robot
controller.

UNIT-I11 END EFFECTORS AND MACHINE VISION Classes: 09

End effectors: Grippers, types, operation, mechanism, force analysis, tools as end effectors consideration
in gripper selection and design. Sensors: Desirable features, tactile, proximity and range sensors, uses
sensors in robotics.

Machine vision: functions, sensing and digitizing-imaging, devices, lighting techniques, analog to digital
single conversion, image storage, Image processing and Analysis-image data reduction, Segmentation
feature extraction, object recognition, training the vision system, robaotics application.

UNIT-IV ROBOT PROGRAMMING AND ROBOT LANGUAGES Classes: 09

Robot programming: Lead through programming, robot programming as a path in space, motion
interpolation, wait, signal and delay commands, branching capabilities and limitations; Robot languages:
Textual robot languages, generation, robot language structures, elements in function.

UNIT-V ROBOT CELL DESIGN AND CONTROL Classes: 09

Robot cell design and control: Robot cell layouts, robot centered cell, In-line robot cell, Considerations
in work design, work and control, inter locks, error detect ion, work wheel controller; Robot application:
material transfer, machine loading/unloading, Processing operation, assembly and inspection, feature
application.
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Text Books:

1. Mikell P. Groover, “Industrial Robotics”, Tata McGraw Hill, 2" Edition, 2012.
2. John. J Craig, “Introduction to Robotic Mechanics and Control”, Prentice Hall, 3" Edition, 2004.
3. H.Asada, J. J. E. Slotine, “Robot Analysis and Intelligence”, Wiley, 1* Edition, 2013.

Reference Books:

1. King-Sun Fu, C. S. George Lee, “Robotics”, Tata McGraw Hill, 1* Edition, 2013.
2. R. K. Mittal, I. J. Nagrath, “Robotics and Control”, Tata McGraw Hill, 1** Edition, 2013.

Web References:

1. http://nptel.ac.in/courses/112101099/
2. http://lwww.journals.elsevier.com/robotics-and-computer-integrated-manufacturing

E-Text Books:

1. https://books.google.co.in/books/about/Industrial_Robotics.html?id=dr9lAlI7wucUC

2. https://books.google.co.in/books/about/Robotics_Control_Sensing_Vis.html?id=_oYYRzSohJgC

3.https://books.google.co.in/books/about/Robot_Analysis_and_Control.html?id=2z9SAAAAMAAI&r
edir_esc=y

41| Page



SPECIAL MANUFACTURING PROCESSES

Group I1: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
_ L T P C CIA SEE Total
BCC205 Elective 3 i i 3 30 70 100
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:
I.  Understanding the basic surface treatment coating in manufacturing.
Il. Applying the advanced aspects in processing of ceramics.
I11. Understanding of modern trends in manufacturing fields.

UNIT-I SURFACE TREATMENT Classes: 09

Surface treatment: Scope, cleaners, methods of cleaning, surface coating types, and ceramic and organic
methods of coating, economics of coating, electro forming, chemical vapor deposition, thermal spraying,
ion implantation, diffusion coating, diamond coating and cladding.

UNIT-11 | PROCESSING OF CERAMICS Classes: 09

Processing of ceramics: Applications, characteristics, classification, processing of particulate ceramics,
powder preparations, consolidation, drying, sintering, hot compaction, area of application, finishing of
ceramics; Processing of composites: Composite layers, particulate and fiber reinforced composites,
elastomers, reinforced plastics, metal matrix composites, ceramic matrix composites, polymer matrix
composites.

UNIT-11 FABRICATION OF MICROELECTRONIC DEVICES Classes: 09

Fabrication of microelectronic devices: Crystal growth and wafer preparation, film deposition oxidation,
lithography, bonding and packaging, reliability and yield.

Printed Circuit boards, computer aided design in micro electronics, surface mount technology, integrated
circuit economics.

UNIT-IV E-MANUFACTURING Classes: 09

E-manufacturing: Nano manufacturing techniques and micromachining, high Speed machining and hot
machining.

UNIT-V RAPID PROTOTYPING Classes: 09

Rapid prototyping: Working principles, methods, stereo lithography, laser Sintering, fused deposition
method, applications and limitations, rapid tooling, techniques of rapid manufacturing

Text Books:

1. I Kalpakijian, “Manufacturing Engineering and Technology”, Adisson Wesley, 1995.

2.R. A. Lindburg, “Process and Materials of Manufacturing”,PHI, 1* Edition, 1990.

3. Rao. R. Thummala, Eugene, J. Rymaszewski, Van Nostrand Renihold, “Microelectronic packaging
handbook”, 1° Edition, 2013.

4. Tai-Run Hsu, “MEMS & Micro Systems Design and manufacture”, Tata McGraw Hill, 1 Edition,
2002.
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Reference Books:

1. Rao. R. Thummala, Eugene, J. Rymaszewski, Van Nostrand Renihold, “Microelectronic packaging
handbook”, 1* Edition, 2013.
2. Tai-Run Hsu, “MEMS & Micro Systems Design and manufacture”, Tata McGraw Hill, 1 Edition,
2002

Web References:

1.https://www.google.co.in/#q=design+of+mems+and+microsystems+nptel
2. http://www.thelibraryofmanufacturing.com

E-Text Book:

1.http://royalmechanicalbuzz.blogspot.in/2015/04/manufacturing
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ADVANCED MECHANICS OF SOLIDS

Group I1: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
_ L T P C CIA SEE Total
BCC206 Elective 3 . . 3 30 70 100
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:

I.  Understand the theory of elasticity including stress, strain, displacement and Hooke’s law and strain
energy relationships.

Il. Understand the shear force and bending moment diagrams of symmetrical beams.

I11. Distinguish bending and shear stresses developed in beams of various sections.

IV. Compare stresses in a shaft under torsion and in thin cylindrical members.

UNIT-1 | SHEAR CENTRE Classes: 09

Bending axis and shear center, shear center for axi-symmetric and unsymmetrical sections;
Unsymmetrical bending: Bending stresses in beams subjected to nonsymmetrical bending, deflection of
straight beams due to nonsymmetrical bending.

UNIT-Il | CURVED BEAM THEORY Classes: 09

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-111 | TORSION Classes: 09

Torsion of a cylindrical bar of circular cross section; Saint venant’s semi inverse methods, linear elastic
solution, prandtl elastic membrane (soap film) analogy.

Narrow rectangular cross section, hollow thin wall torsion members, multiply connected cross section,
thin wall torsion members with restrained ends axi-symmetric problems: Rotating discs, flat discs, discs
of uniform thickness, discs of uniform strength, rotating cylinders.

UNIT-IV | THEORY OF PLATES Classes: 09

Introduction: Stress resultants in a flat plate, kinematics: Strain displacement relations for plates,
equilibrium equations for small displacement theory of flat plates, stress strain temperature relation for
isotropic plates, strain energy of a plate, boundary conditions for plate, solution of rectangular plate
problem, solution of circular plate problem; Beams on elastic foundation: general theory, infinite beam
subjected to concentrated load, boundary conditions, infinite beam subjected to a distributed load
segment, semi infinite beam with concentrated load near its end, short beams.

UNIT-V | CONTACT STRESSES Classes: 09

Introduction, problem of determining contact stresses, assumptions on which a solution for contact
stresses is based, expressions for principal stresses, methods 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.
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Text Books:

1. Arthur P. Boresi , Richard, J. Schmidt, “Advanced Mechanics of materials” wiley international, 6"
Edition, 2003.

2.]. P. Den Hortog, “Advanced strength of materials”, Dover Publications, 1* Edition, 2012.

3. Timoshenko, “Theory of Plates”, Tata McGraw Hill, 1* Edition, 2013.

Reference Books:

1. Stephen P. Timoshenko, S. Woinowsky Kriger, “Theory of Plates and Shells”, Tata McGraw
Hill, 2" Edition, 2013.
2. James. O. Seely, Smith, B. Fred, “Advanced Mechanics of materials, John Willey, 1% Edition 1967.

Web References:

1.http://nptel.ac.in/courses/105106049/pdf-assignments/main.pdf
2.http://mww.nptel.ac.in/syllabus/105101003/
3.http://numgeom.ams.sunysb.edu/shells/ThinPlatesAndShellsTheory

E-Text Books:

1.https://books.google.co.in/books/about/Advanced_mechanics_of materials.html
2.http://155.207.34.6/files/Timoshenko.pdf
3.https://books.google.co.in/books/about/Strength_of Materials.html?id=S5A-sZgcYMOC
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DESIGN OPTIMIZATION

Group II: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
_ L T P C CIA SEE Total
BCC207 Elective 3 i i 3 30 70 100
Contact Classes: 45 TUtO”aI\II iCI:Iasses: Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:
I.  Understanding the basic concepts techniques and applications of design optimization.
1. Understanding practical use of optimization.
I11. Applying problem formulation techniques..

UNIT-I INTRODUCTION TO DESIGN OPTIMIZATION Classes: 09

General characteristics of mechanical elements, adequate and optimum design, principles of optimization,
formulation of objective function, design constraints, classification of optimization problems, single and
multivariable optimization techniques.

UNIT-1I OPTIMUM DESIGN PROBLEM FORMULATION Classes: 09

Technique of unconstrained minimization, golden section, random, pattern and gradient search methods,
interpolation methods, equality and inequality constraints.

UNIT-111 | OPTIMUM DESIGN CONCEPTS Classes: 09

Direct methods and indirect methods using penalty function.
Lagrange multipliers, geometric programming, stochastic programming, genetic algorithms.

UNIT-1IV | PRACTICAL APPLICATIONS OF OPTIMIZATION Classes: 09

Engineering applications, structural-design application axial and transverse loaded members for minimum
cost, maximum weight, design of shafts and torsion members, design optimization of springs.

UNIT-V OPTIMUM DESIGN PROBLEM FORMULATION Classes: 09

Dynamics applications for two degree freedom system, vibration absorbers, application in mechanisms.

Text Books:

1 C.Johnson Ray, “Optimum Design of Mechanical elements”, Wiley, John & Sons, 1** Edition, 2013.
2. Goldberg D. E. Addison, “Genetic Algorithms in search Optimization and Machine”, Wesley, 13"
Edition, 2013.

Reference Books:

1. Kalyanamoy Deb, “Optimization for Engineering Design Algorithms and Examples, Prentice Hal,
2™ Edition, 2013.
2. Jasbir S. Arora, “Introduction to Optimum Design”, Academic Press, 3rd Edition, 2016.
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Web References:

1. http://nptel.ac.in/courses/106104025/31
2.http://nptel.ac.in/courses/Webcoursecontents/ISCBANG/OPTIMIZATION%20METHODS/pdf/Mod
ule_1/M1L2_LN.pdf

E-Text Books:

1.https://books.google.co.in/books?id=_edSAAAAMAAIJ&source=gbs_navlinks_s&redir_esc=y
2.https://books.google.co.in/books/about/Optimization_for_Engineering_Design.html?id=JypoXt5ShHrk
C
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COMPUTER AIDED PROCESS PLANNING

Group II: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
. L T P C CIA SEE Total
BCC208 Elective 3 - - 3 30 70 100
Contact Classes: 45 | Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:
I. Understanding the basic concepts of computer aided process planning.
I1. Applying the computer aided processing planning in the automation.
I11. Understanding the fundamental theories and technologies in computer aided Process planning.

UNIT-I INTRODUCTION TO CAPP Classes: 09

Information requirement for process planning system, role of process planning, advantages of
conventional process planning over CAPP, structure of automated process planning system, feature
recognition, methods; Generative CAPP system: Importance, principle of generative CAPP system,
automation of logical decisions, knowledge based systems, inference engine, implementation, benefits.

RETRIEVAL CAPP SYSTEM AND SELECTION OF

MANUFACTURING SEQUENCE Classes: 09

UNIT-II

Significance, group technology, structure, relative advantages, implementation, and applications:
Selection of manufacturing sequence: Significance, alternative manufacturing processes, reduction of
total set up cost for a particular sequence, quantitative methods for optimal selection.

UNIT-111 | DETERMINATION OF MACHINING PARAMETERS Classes: 09

Reasons for optimal selection of machining parameters, effect of parameters on production i-ate, cost and
surface quality.

Different approaches, advantages of mathematical approach over conventional approach, solving
optimization models of machining processes.

UNIT-1V | DETERMINATION OF MANUFACTURING TOLERANCES: Classes: 09

Design tolerances, manufacturing tolerances, methods of tolerance allocation, sequential approach,
integration of design and manufacturing tolerances, advantages of integrated approach over sequential
approach.

UNIT-V GENERATION OF TOOL PATH AND IMPLEMENTATION Classes: 09
TECHNIQUE FOR CAPP '

Simulation of machining processes, NC tool path generation, graphical implementation, determination of
optimal index positions for executing fixed sequence, quantitative method; Implementation techniques for
CAPP: MIPLAN system, computer programming languages tbr CAPP, criteria for selecting a CAPP
system and benefits of CAPP, computer integrated planning systems, and capacity planning system.

Text Books:

1. Mikell P. Groover “Automation Production systems and Computer Integrated Manufacturing System”,
3" Edition, 2013.
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2. Sadhu Singh, “Computer Design and Manufacturing”, S.K. Kataria & Sons, 1* Edition, 2013.

Reference Books:

1. Chang, T. C, Wysk, R. A, “An Introduction to Automated Process Planning”, Prentice, 1* Edition,
1985.
2. Gallagher, C. C, Knight, W. A., “Group Technology: Production Method in Manufacturing”, Ellis
Horewood, 1* Edition, 1986.
3. Nilsson, N. I., “Principles of Artificial Intelligence”, Springer, 1* Edition, 1982.
4. Cornelius, L.T, “Computer Aided and Integrated Manufacturing Systems: Manufacturing Processes”
World scientific, 1* Edition, 2003.

Web References:

1.http://nptel.ac.in/courses/Webcoursecontents/I1 Tdelhi/ComputerAidedDesign20Manufacturingll/Mo
dule/p3.html
2. http://www.ignou.ac.in/upload/CRC.pdf

E-Text Books:

1.http:// elsevierComputer-Aided-Process-Planning/H_P_-Wang/isbn-9780444886316/
2.http://link.springer.com/chapter/10.1007%2F978-94-011-1250-5_15
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ADVANCED AUTOMATIC CONTROL

Group I11: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
_ L T P C CIA SEE | Total
BCC209 Elective 3 . i 3 30 70 100
Contact Classes: 45 Tutorial Classes: Nil | Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:
I. Understanding the advanced concepts of state space approach in control system.
I1. Applying the stability, controllability and observability issues and synthesis of industrial control
systems.

UNIT-1 | MATHEMATICAL MODELS OF LINEAR SYSTEM Classes: 09

Mathematical models of linear system: Linear systems and state equations, linearization of non linear
equations, linearizing functions, linearizing differential equations.

UNIT-11 | LINEAR ALGEBRA AND STATE VARIABLE ANALYSIS Classes: 09

Linear algebra Vector spaces, linear dependence and independence, bases, change of basis, rank and
degeneracy, norms, GramSchmidt orthonormalization, subspaces and projection theorem; State variable
analysis: State variable representation, conversion of state variable model to transfer function,
characteristic equation, eigen values, eigen vectors, conversion of transfer function to canonical state
variable models, solution to state equations.

STABILITY OF CONTROL SYSTEMS , CONTROLLABILITY AND

OSERVABILITY Classes: 09

UNIT-I111

Stability of control systems: Bounded input, bounded output stability, zero input and asymptotic stability
of continuous data system, Lyapunov stability, Lyapunov’s direct method, external stability, relationship
between stability types.

Controllability and observability: Controllability tests for LTI systems, modal controllability and
observability, control ability and observability of time varying systems, discrete time systems.

UNIT-1V | SYSTEM REALIZATIONS AND OPTIMAL ESTIMATION Classes: 09

system realizations: Minimal realization, specific realization, Markov parameters, balanced realizations
state feedback and observers: State feedback for SISO systems, multivariable canonical forms and
feedback, observers, state estimator, multivariable case, optimal control and estimation the principle of
optimality, optimal estimator.

UNIT-V | POLE PLACEMENT AND MODEL MATCHING Classes: 09

Pole Placement and Model Matching: unity feedback configuration, implementable transfer function,
multi variable unity feedback system.
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Text Books:

1. Katsuhiko Ogata, “Modern Control Engineering”, Prentice Hall, 1 Edition, 2002.

2. F. H. Raven, “Automatic control Theory”, Tata McGraw Hill, 1¥ Edition, 1995.

3. B. C. Kuo, “Automatic Control System”, Prentice Hall, 5™ Edition, 1995.

4. C. T. Chen, “Linear System Theory & Design”, Oxford University Press, 3™ Edition, 1999.

Reference Books:

1. H. L. Harrison, J. G. Bollinger, “Automatic Controls”, International Text Book Company, 1970.
2.J. S. Bay, “Fundamentals of Linear State Space Systems”, Tata McGraw 1* Edition, 1999.
3. S. N. Norman, “Control Systems Engineering”, Wiley 1* Edition, 2003.

Web References:

1.https://www.google.co.in/?gfe_rd=cr&ei=HeWGV4yuM6aM8QfPXYPIBQ&gws_rd=ssl#g=advance
d+automatic+control
2. http://nptel.ac.in/syllabus/108103007/

E-Text Books:

1.https://books.google.co.in/books?id=A93AAAQBAIJ&pg=PA430&Ipg=PA430&dq=H.+L.+Harrison,
+J.+G.+Bollinger,+*“Automatic+Controls”
2. https://books.google.co.in/books/about/Modern_Control_Engineering.html?id=Wu5GpNAelzkC
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DESIGN FOR MANUFACTURING OF MEMS AND MICRO SYSTEMS

Group I11: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
_ L T P C CIA SEE Total
BCC210 Elective 3 i . 3 30 70 100
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:
I.  Understanding of modern trends in design and manufacturing using CAD/CAM.
Il. Applying advanced aspects of enabling computer aided technologies used in design.
I11. Enumerate fundamental theories and technologies in computer aided manufacturing.

UNIT-1 OVERVIEW AND WORKING PRINCIPLES OF MEMS AND Classes: 09
MICROSYSTEMS ]

Overview and working principles of mems and microsystems: MEMS and microsystems, evolution of
micro fabrication, microsystems and microelectronics, microsystems and miniaturization, applications of
MEMS in industries, micro sensors, micro actuation, MEMS with micro actuators micro accelerometers,
micro fluidies.

UNIT-II ENGINEERING SCIENCE FOR MICROSYSTEMS DESIGN AND Classes: 09
FABRICATION |

Engineering science for microsystems design and fabrication: Atomic structure of matter, ions and
ionization, molecular theory of mater and intermolecular force, doping of semiconductors, diffusion
Process, plasma physics, electrochemistry, quantum physics.

UNIT-11 ENGINEERING SCIENCE FOR MICROSYSTEMS DESIGN AND Classes: 09
FABRICATION |

Engineering mechanics for microsystems design: Static Bending of thin Plates, mechanical vibration.
Thermo mechanics fracture mechanics, thin-film mechanics, overview of finite element stress analysis

UNIT-IV | THERMO FLUID ENGINEERING AND MICROSYSTEMS DESIGN Classes: 09

Thermo fluid engineering and microsystems design: Overview of basics of fluid mechanics in macro and
meso scales, basic equations in continuum fluid dynamics, laminar fluid flow in circular conduits,
computational fluid dynamics, incompressible fluid flow in micro conduits, fluid flow in sub micrometer
and nano scale, overview of heat conduction in solids, heat conduction in multilayered thin films and in
solids in sub micrometer scale, design considerations, process design mechanical design, mechanical
design using finite element method, design of a silicon die for a micro pressure sensor.

UNIT-V MATERIALS FOR MEMS, MICROSYSTEMS AND THEIR

FABRICATION Classes: 09

Materials for mems and microsystems and their fabrication: Substrates and Wafers, Active substrate
materials, Silicon as a substrate material, Silicon Compounds, Silicon Piezoresistors, Gallium Arsenide,
Quartz, Piezoelectric Crystals and Polymers, Photolithography, lon implantation, Diffusion and oxidation,
chemical and physical vapor deposition, Etching, Bulk micro manufacturing, Surface Micromachining,
The LIGA Process
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Text Books:

1. Tai-Ran Hsu, “MEMs & Microsystems: Design & Manufacture”, Tata McGraw Hill, 1% Edition,
2002.

2. M. Maluf, “ An Introduction to Microelectromechanical Systems Engineering”, Artech House,1*
Edition, 2000

3. Trimmer, W.S.N, “Micro robots and Micromechanical Systems Sensors & Actuators”, 19" Edition,
1989.

Reference Books:

1. Madou, M, “Fundamentals of Microfabrication”, CRC Press, 1% Edition, 1997.
2. Hsu, T.R, “The Finite Element Method in Thermomechanics”, Alien & Unwin, London, 1% Edition,
1986.

Web References:

1. http://nptel.ac.in/courses/117105082/
2. https://lwww.mems-exchange.org/MEMS/what-is.html

E-Text Books:

1.http://ebooks.cawok.pro/Artech.House.Publishers.An.Introduction.to.Microelectromechanical. System
s.Engineering.2nd.edition.eBook-LiB.pdf
2. http://lwww.springer.com/la/book/9783540850557?token=prtst0416p
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INTELLEGENT MANUFACTURING SYSTEM

Group I11: CAD/CAM

Course Code Category Hours /Week | Credits Maximum Marks
_ L T P C CIA SEE | Total
BCC211 Elective 3 i i 3 30 70 100
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the student to:

I. Understanding of basic computer integrated manufacturing.

I1. Applying the knowledge based system in manufacturing.

I11. Applying of machine learning and group technology in manufacturing system.

UNIT-I INTRODUCTION TO COMPUTER INTEGRATED Classes: 09
MANUFACTURING ’

Computer integrated manufacturing systems structure and functional areas of CIM system, CAD, CAPP,
CAM, CAQC, ASRS. Advantages of computer aided manufacturing, manufacturing communication
systems, MAP/TOP, OSI model, data redundancy, top-down and bottom-up approach, volume of
information, intelligent manufacturing system components, system architecture and data flow, system
operation.

UNIT-1I KNOWLEDGE BASED SYSTEM Classes: 09

Components of knowledge based systems, basic components of knowledge based systems, knowledge
representation, comparison of knowledge representation schemes, interference engine, knowledge
acquisition.

UNIT-11T | MACHINE LEARNING Classes: 09

Machine learning, concept of artificial intelligence, conceptual learning.

Acrtificial neural networks, biological neuron, artificial neuron, types of Neural Networks, applications in
manufacturing.

UNIT-1V SAYUS'_I;%MATED PROCESS PLANNING AND KNOWLEDGE BASED Classes: 09

Automated process planning: Variant approach, generative approach, expert systems for process planning,
feature recognition, phases of process planning.

Knowledge based system for equipment selection, manufacturing system design. equipment selection
Problem, modeling the manufacturing equipment selection problem, problem solving approach in KBSES,
structure of the KRSES.

UNIT-V GROUP TECHNOLOGY Classes: 09

Group technology: Models and algorithms visual method, coding Method, cluster analysis method, matrix
formation, similarity coefficient method, sorting based algorithms, bond energy algorithm, cost based
method, cluster identification method, extended Cl Method; Knowledge based group technology, group
technology in automated manufacturing system, structure of knowledge based system for group
technology (KBSCIT), data Base, knowledge base, clustering algorithm.
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Text Books:

1. Andrew Kusiak, “Intelligent Manufacturing Systems”, Prentice Hall, 1* Edition, 1990.

2. Yagna Narayana, “Artificial Neural Networks”, PHI, 1** Edition, 2006.

3. M. P. Groover, “Automation, Production Systems and CIM”, PHI, 2" Edition, 2007.

4. Simon Hhaykin, “Neural networks: A comprehensive foundation”, PHI, 1* Edition, 1994

Reference Books:

1. B.yegnanarayana, “Artificial neural networks”, PHI, 1* Edition, 2004.

2. Li Min Fu, “Neural networks in Computer intelligence”, TMH, 1% Edition, 2003.

3. David M. Skapura, James A. Freeman, “Neural networks”, Pearson education, 1* Edition, 2004.

4. Jacek M. Zurada, “Introduction to Artificial Neural Systems”, JAICO Publishing House 1* Edition,
2013.

Web References:

1, http://nptel.ac.in/courses/117105084/
2. http://prolog.univie.ac.at/teaching/LVAs/Layout_und_Design/SS09/Skript%20insel.pdf
3. http://nptel.ac.in/courses/106106139/
4. http://nptel.ac.in/courses/106106126/

E-Text Books:

1.https://books.google.co.in/books/about/Intelligent_manufacturing_systems.html?id=5RVUAAAAM
AAJ&hl=en

2.https://books.google.co.in/books/about/ ARTIFICIAL_NEURAL_NETWORKS.html?id=RTtvUVU_
xL4C
3.https://donvalebooks.com/pdf-automation-production-systems-and-cim-groover-second-edition.html
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EXPERT SYSTEMS DESIGN

Group I11: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
_ L T P C CIA SEE | Total
BCC212 Elective 3 . . 3 30 70 100
Contact Classes: 45 | Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:

I.  Understanding concepts, techniques and tools for developing expert systems for various engineering
systems.

Il.  Applying the pattern matching techniques.

I11. Designing of expert system design.

UNIT-I INTRODUCTION TO EXPERT SYSTEM DESIGN Classes: 09

Introduction: Overview: Evolution and characteristics of knowledge based system; Introduction to expert
system languages: CLIPS (C language integrated production system) and JESS (java expert system shell).

UNIT-II PATTERN MATCHING Classes: 09

Pattern matching: Basic and advanced pattern matching techniques; Modular design and control:
Salience, phases and control facts, modules and execution control.

UNIT-111 | KNOWLEDGE REPRESENTATION Classes: 09

Knowledge representation: Productions, semantic nets, schemata, frames, logic and sets.
Methods of Inferences: Inference rules, resolution system, forward and backward chaining.

UNIT-IV | REASONING UNDER UNCERTAINTY Classes: 09

Reasoning under Uncertainty: Hubert Dreyfus from Socrates to expert systems: Limits and Dangers of
computational rationality, CSUS Library video collection, hypothetical reasoning and backward
induction, temporal reasoning and Markov chains, uncertainty in inference chains; Probability-based
techniques: Obijective probability, experimental probability, subjective probability, Bayes' theorem,
inexact or heuristic reasoning; Inexact reasoning: uncertainty and rules, certainty factors, Dempster-
Shafer theory.

UNIT-V DESIGN OF EXPERT SYSTEMS Classes: 09

Design of expert systems: Approximate reasoning, fuzzy expert system.

Text Books:

1.J. C. Giarratano, G. D. Riley, “Expert Systems: Principles and Programming”, 4th Edition., Course
Technology,2004.

2. A. Gonzalez, D. Dankel, “The Engineering of KnowledgeBased Systems”, Prentice Hall, 1 Edition,
1994,

Reference Books:

1. P. Jackson, “Introduction to Expert Systems”, Addison Wesley, 3™ Edition, 1998.
2. R. Akerkar, P. Sajja, “Knowledge-Based Systems”, Jones & Bartlett Publishers, 1% Edition, 20009.
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Web References:

1.http://nptel.ac.in/courses/Webcoursecontents/l1 T%20Kharagpur/Artificial%20intelligence/pdf/Lesson
%2018.pdf

2.http://nptel.ac.in/courses/106105077/25

E-Text Books:

1. http://www.worldcat.org/title/expert-systems-design-and-development/oclc/622154797
2. https://www.cs.ru.nl/~peterl/proe.pdf
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STRESS ANALYSIS AND VIBRATION

Group 1V: CAD/ICAM

Course Code Category Hours / Week Credits Maximum Marks
_ T P C CIA SEE Total
BCC213 Elective 3 . i 3 30 70 100
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:

I. Understanding of modern trends in design and manufacturing using CAD/CAM.
I1. Applying vibration theory for engineering.

UNIT-1 | INTRODUCTION OF THEORY OF ELASTICITY Classes: 09

Two dimensional elasticity theory in Cartesian coordinates, plane stress problem in polar coordinates,
Thick cylinders, Rotating discs, stress concentration.

STRESS ANALYSIS OF SYMMETRIC BODIES AND CONTACT

UNIT-I11 STRESSES Classes: 09

Torsion of non circular prismatic sections, rectangular and axi-symmetric, circular plates, introduction to
shell theory, contact stresses.

UNIT-111 | FREE AND FORCED VIBRATIONS Classes: 09

Single degree freedom, two degree freedom system without and with damping.
Free and forced vibrations, transient vibrations.

UNIT-IV | TRANSIENT VIBRATIONS Classes: 09

Transient vibrations of single and two degree freedom systems, multi-degree of freedom systems,
applications of matrix methods, continuous systems.

UNIT-V | CONTINUOUS SYSTEMS Classes: 09

Free and forced vibrations of strings bars and beams, principle of orthogonality, classical and energy
methods.

Text Books:

1. S.P. Timoshenko, J. N. Goodier, “Theory of Elasticity”, Mc Graw Hill, 3rd Edition, 1970.
2. 3.J. P. Den Hartog, “Mechanical Vibrations”, Dover Publications, 1* Edition, 2013.

Reference Books:

1. W. T. Thomson, “Theory of Vibrations with Applications”, CBS Publishing, 3" Edition, 2013.
2. S. S. Rao, “Mechanical Vibrations”, Addison Wesley Longman.

Web References:

1.http://nptel.ac.in/Courses/11210311/
2.http://nptel.ac.in/courses/112106068/

E-Text Book:

1.https://aerocastle.files.wordpress.com/2012/10/mechanical_vibrations_5th-edition_s-s-rao.pdf

58| Page




COMPUTER AIDED ANALYSIS OF MECHANICAL SYSTEM

Group IV: CAD/CAM

Course Code Category Hours / Week Credits Maximum Marks
_ T P C CIA SEE | Total
BCC214 Elective 3 ) i 3 30 70 100
Contact Classes: 45 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 45
OBJECTIVES:

The course should enable the students to:

I.  Understanding the computer based design tools for analysis.

1. Analysis of kinematics and dynamics of mechanical system.

I1l. Understanding the concept of expert system and their application in CAD.

ONIT-1 INTRODUCTION TO COMPUTER AIDED ANALYSIS OF Classes: 09
MECHANICAL SYSTEM '

Introduction: Introduction to mechanical systems analysis, kinematic modeling: Modeling the kinematics
of mechanical systems; Vector loop methods, vector chain methods.

UNIT-1I SOLUTION OF KINEMATIC MODELS Classes: 09

Sol