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Department of Metallurgical and Materials Engineering,
National Institute of Technology: Tiruchirappalli — 620 015

Vision., Mission of the Institute

Vision of the Institute

To provide valuable resources for industry and society through excellence in technical

education and research

Mission of the Institute

To offer state-of-the-art undergraduate, postgraduate and doctoral programmes
To generate new knowledge by engaging in cutting-edge research
To undertake collaborative projects with academia and industries

To develop human intellectual capability to its fullest potential

Vision. Mission of MME department

Vision of the Department MME

To evolve into a globally recognized department in the frontier areas of Metallurgical and

Materials Engineering

Mission of the Department MME

To produce Metallurgical and Materials Engineering graduates having professional

excellence
To carry out quality research having social & industrial relevance

To provide technical support to budding entrepreneurs and existing industries
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Department of Metallurgical and Materials Engineering,

National Institute of Technology: Tiruchirappalli — 620 015

Summary of Flexible curriculum

Course Category Courses No. of Credits Weightage (%)

GIR (General Institute

Requirement Courses) 23 6 34.35

PC (Programme Core) 15%* 49 30.06

Programme Electives

(PE) / Open Electives $

(OE) 14 42 25.76
08

Essential Laboratory (Maximum 2 per

Requirements (ELR) session up to 6™ 16 10

semester)

Total 163 100

Minor (Optional) Courses for 15 credits | 15 Additional credits -

Honours (Optional) Courses for 15 credits | 15 Additional credits -

**Minimum of 4 programme core courses shall be 4 credits each

$Out of 14 elective courses (PE/OE), the students should study at least eight programme

elective courses (PE)
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Department of Metallurgical and Materials Engineering,
National Institute of Technology: Tiruchirappalli — 620 015

B.Tech. Curriculum Structure —

Semester I (July Session)

Students admitted in 2023 — 2024

SI. No. COURSE Credits Category
1 English for Communication (Theory & Lab) 4 GIR
2 [Matrices and Calculus 3 GIR
4 Chemistry (Non-Circuit) 3 GIR
5 Chemistry Lab (Non-Circuit) 2 GIR
6 Introduction to Metallurgical and Materials 2 GIR
Engineering*
Basics of Electrical and Electronics Engineering 2 GIR
Engineering Graphics GIR
Total 19
Semester II (January Session)
SI. No. COURSE Credits Category
1 Complex Analysis and Differential Equations 3 GIR
2 Physics (Non-Circuit) 3 GIR
3 Physics Lab (Non-Circuit) 2 GIR
4 Introduction to Computer Programming 3 GIR
(Theory & lab ) (Non-Circuit)
5 Basics of Civil Engineering (Non-Circuit) 2 GIR
6 Energy and Environmental Engineering 2 GIR
7 Engineering Practice 2 GIR
8  [Metallurgical Thermodynamics and Kinetics 4 PC
Total 21
* Mandatary course, offered by Industrial Experts / Alumni
Semester III (July Session)
SI. No. [ COURSE Credits Category
1 Physical Metallurgy 4 PC
2 Engineering Mechanics and Strength of Materials 3 PC
3 Transport Phenomena 3 PC
4 Mechanical Behaviour and Testing of Materials 3 PC
5 Polymers, Composites and Ceramics 3 PC
6 Process Metallurgy Laboratory 2 ELR
7 Polymers, Composites and Ceramics Laboratory 2 ELR
8 Programme Elective 3 PE/OE
Total 23

Note: Department(s) to offer Minor (MI) Course and ONLINE Course (OC) to those
willing students in addition to 23 credits.
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Department of Metallurgical and Materials Engineering,
National Institute of Technology: Tiruchirappalli — 620 015

Semester IV (January Session)

SI. No. COURSE Credits Category
1 Partial Differential Equations and Numerical 4 GIR
Methods
2 [ron Making and Steel Making 4 PC
3 Phase Transformation and Heat Treatment 3 PC
4 Material Characterization 3 PC
5 Metallography and Heat Treatment Laboratory 2 ELR
6 Materials Testing and Inspection Laboratory 2 ELR
7 Elective — Il 3 PE/OE
8 Elective — 111 3 PE/OE
Total 24

Note: Department(s) to offer MI/PE/OE/OC and Honours course as 2/3 credits to those
willing students in addition to 24 credits.

Semester V (July Session)

SI. No. COURSE Credits | Category
1 Industrial Economics and Foreign Trades 3 GIR
2 Metal Casting Technology 3 PC
3 Materials Joining Technology 3 PC
4 Metal Forming Technology 4 PC
5 Foundry and Welding Laboratory 2 ELR
6 Metal Forming and Particulate Processing Laboratory 2 ELR
7 Professional Ethics (Non-Circuit) 3 GIR
8 Elective — IV 3 PE/OE
Total 23

Note: Department(s) to offer MI/PE/OE/OC and Honours course as 2/3 credits to those
willing students in addition to 23 credits.

Semester VI (January Session)

SI. No. COURSE Credits | Category
1 Industrial Lecture 1 GIR
2 Non-Ferrous Physical Metallurgy 3 PC
3 Electrical, Electronic and Magnetic Materials 3 PC
4 Corrosion and Surface Engineering 3 PC
5 Non-Ferrous Metallography and Characterization 2 ELR

Laboratory
6 Corrosion and Surface Engineering Laboratory 2 ELR
7 Elective — V 3 PE/OE
8 Elective - VI 3 PE/OE
9 Elective - VII 3 PE/OE
Total 23

Note: Department(s) may offer Minor (MI) Course, ONLINE Course (OC) and Honours
Course (HO) to those willing students in addition to 23 credits
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Semester VII (July Session)

SI. No. COURSE Credits Category
1 Summer Internship 2 GIR
2 Elective — VIII 3 PE/OE
3 Elective — IX 3 PE/OE
4 Elective — X 3 PE/OE
5 Elective — X1 3 PE/OE

TOTAL 14
Note: Department(s) may offer Minor (MI) Course, ONLINE Course (OC) and
Honours Course (HO) to those willing students in addition to 14 credits
Semester VIII (January Session)

SI. No. COURSE Credits Category
1 Comprehensive Viva Voce 1 GIR
2 Project Work® / Equivalent no. of Electives 6 GIR
3 Elective — XII 3 PE/OE
4 Elective — XIII 3 PE/OE
5 Elective — XIV 3 PE/OE

TOTAL 16

Note: Department(s) may offer Minor (MI) Course, ONLINE Course (OC) and

Honours Course (HO) to those willing students in addition to 10 credits

SOptional course

Semester I 11 I v \% VI %1 VI Total
Credit 19 21 23 24 23 23 14 16 163

Note:

1. Curriculum should have 4 programme core courses shall be 4 credits each.

2. Outof 14 elective courses (PE/OE), the students should study at least eight
programme elective courses (PE).

3. MI — Minor Degree: 15 credits over and above the minimum credit as
specified by the departments. The details of MINOR will be mentioned only in the
transcript not in the Degree certificate.

4. HO - Honours Degree: 15 credits over and above the minimum credit as
specified by the departments (163). The project work is compulsory.
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Department of Metallurgical and Materials Engineering,
National Institute of Technology: Tiruchirappalli — 620 015

GIR COURSES
Number of
S.No. Name of the Course Max. Credits
Courses
1. | Mathematics 3 10
1 Theory 3
2. | Physics
1 Lab 2
1 Theory 3
3. | Chemistry
1 Lab 2
4. | Industrial Economics and Foreign Trade 1 3
1 Theory 2
5. | English for Communication
1 Lab 2
6. | Energy and Environmental Engineering 1 2
7. | Professional Ethics 1 3
8. | Engineering Graphics 1 3
9. | Engineering Practice 1 2
10. | Basic Engineering 2 4
11.| Introduction to computer Programming 1 3
12. | Branch Specific Course” (Introduction to the branch of 1 2
study)
13.| Summer Internship 1 2
14.| Project work* 1 6
15.| Comprehensive viva 1 1
16.| Industrial Lecture 1 1
17.| NSS/NCC/NSO 1 Compulsory
Participation
Total 23 56

*Offered by Industrial Experts / Alumni of NITT, *Optional course

7|Page




Department of Metallurgical and Materials Engineering,
National Institute of Technology: Tiruchirappalli — 620 015

I. GENERAL INSTITUTE REQUIREMENTS (Course and Course details)

1. MATHEMATICS

SI.No. | Course | Course Title Credits
Code
1. MAIR11 | Matrices and Calculus 3
2. MAIR21 | Complex Analysis and Differential Equations 3
3. MAIR44 | Partial Differential Equations and Numerical 4
Methods
Total 10
2. PHYSICS
SI.LNo. | Course | Course Title Credits
Code
L. PHIR11 | Physics 3
2. PHIR12 | Physics Lab 2
Total 5
3. CHEMISTRY
SL.LNo. | Course | Course Title Credits
Code
L. CHIRI11 | Chemistry 3
2. CHIR12 | Chemistry Lab 2
Total 5
4. HUMANITIES
SLI.LNo. | Course | Course Title Credits
Code
1. HSIR13 | Industrial Economics and Foreign Trade 3
Total 3
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5. COMMUNICATION

SLI.LNo. | Course | Course Title Credits
Code
L. HSIR11 | English for Communication (Theory) 2
2. HSIRYY® | English for Communication (Lab) 2
Total 4
6. ENERGY AND ENVIRONMENTAL ENGINEERING
SI.No. | Course | Course Title Credits
Code
L. ENIR11 | Energy and Environmental Engineering 2
Total 2
7. PROFESSIONAL ETHICS
SLI.LNo. | Course | Course Title Credits
Code
1. HSIR14 | Professional Ethics 3
Total 3
8. ENGINEERING GRAPHICS
SI.No. | Course | Course Title Credits
Code
1. MEIR12 | Engineering Graphics 3
Total 3
9. ENGINEERING PRACTICE
SI.LNo. | Course | Course Title Credits
Code
1. PRIR11 | Engineering Practice 2
Total 2
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National Institute of Technology: Tiruchirappalli — 620 015

10.BASIC ENGINEERING
SI. No. | Course Code Course Title Credits
L. CEIR11 Basics of Civil Engineering 2
5 EEIR11 Basics of Electrical and Electronics s
' Engineering
Total 4
11.INTRODUCTION TO COMPUTER PROGRAMMING
SI.No. | Course | Course Title Credits
Code
1. CSIR11 | Introduction to Computer Programming 3
(Theory and Lab)
Total 3
12.BRANCH SPECIFIC COURSE
SL.LNo. | Course | Course Title Credits
Code
L. MTIRI1S5 | Branch Specific Course — Introduction to 2
MME
Total 2
13.SUMMER INTERNSHIP?
SI.LNo. | Course | Course Title Credits
Code
1. MTIR16 | Internship / Industrial Training / Academic 2
Attachment
Total 2

The student should undergo industrial training/internship for a minimum period of two
months during the summer vacation of 3™ year. Attachment with an academic institution
within the country (IISc/IITs/NITs/IIITs and CFTIs) or university abroad is also permitted
instead of industrial training.
#To be evaluated at the beginning of VII semester by assessing the report and seminar

presentations.
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Department of Metallurgical and Materials Engineering,
National Institute of Technology: Tiruchirappalli — 620 015

14. INDUSTRIAL LECTURE

SLNo. | Course | Course Title Credits
Code

1. MTIR17 | Industrial Lecture 1

Total 1

A course based on industrial lectures shall be offered for 1 credit. A minimum of five lectures
of two hours duration by industry experts will be arranged by the Department. The evaluation
methodology, will in general, be based on quizzes at the end of each lecture.

15. COMPREHENSIVE VIVA
SI.No. | Course | Course Title Credits
Code
1. MTIR18 | Comprehensive viva 1
Total 1

16. PROJECT WORK (OPTIONAL COURSE)

SL.LNo. | Course | Course Title Credits
Code
1. MTIR19 | Project Work (Optional) 6
Total 6
17.NSS /NCC/ NSO
SI.No. | Course Course Title Credits
Code
1. | SWIR11 | NSS/NCC/ NSO 0
Total 0

$ The last two digits YY to be allotted by the Department.
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Department of Metallurgical and Materials Engineering,
National Institute of Technology: Tiruchirappalli — 620 015

Programme Core Courses

Sl C Credits p
’ ourse Course Title e Credits
No. Code TP requisites
| | MTPC Metall.urg'lcal Thermodynamics 1o Nil 4
. and Kinetics
5 | MTPCI2 Physical Metallurgy 1o Nil 4
Engineering Mechanics and .
3. | MTPCI3 Strength of Materials 010 Nil 3
4 | MTPC14 Transport Phenomena 0lo Nil 3
5| MTPCI5 Mechanl.cal Behaviour and Testing olo Nil 3
. of Materials
o | MTPCI6 Polym§rs, Composites and olo Nil 3
. Ceramics
Iron Making and Steel Making MTPC11
MTPC1 1 ’ 4
7. 17 0 MTPC14
o | MTPCIS Phase Transformation and Heat olo MTPC12 3
: Treatment
o | MTPCI19 Material Characterization olo MTPC12 3
l0] MTPC20 Metal Casting Technology 0lo Nil 3
11| MTPC21 Materials Joining Technology 0lo Nil 3
12| MTPC22 Metal Forming Technology 1o MTPC15 4
Non-Ferrous Physical Metallurgy
13| MTPC23 00 MTPC12 3
Electrical, Electronic and Magnetic
14| MTPC24 010 Nil 3
: Materials
15| MTPC25 Corrosion and Surface Engineering 0lo Nil 3
Total 49
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Department of Metallurgical and Materials Engineering,
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Programme Elective Courses (PE)

SLNo| Course Course Title Prerequisites| Credits
Code
1. | MTPEI11 | Mineral Processing and Metallurgical analysis Nil 3
2. | MTPEI12 | Non-ferrous Extractive Metallurgy Nil 3
3. | MTPE13 | Manufacturing Processes Nil 3
4. | MTPE14 | Non-destructiveTesting Nil 3
5. | MTPE15 | Welding Metallurgy MTPC21 3
6. | MTPEIL6 | Materials for extreme environments Nil 3
7. | MTPE17 | Thermodynamics of Solidification MTPC11, 3
MTPC20
8 | MTPEIS8 | Design aspects of Welding and Casting MTPC20, 3
MTPC21
9. | MTPE19 | Alloy Development Nil 3
10. | MTPE20 | Ceramic Materials Nil 3
11. | MTPE21 | Ceramic Processing MTPC16 3
12. | MTPE22 | High Temperature Materials MTPCI2 3
13. | MTPE23 | Emerging Materials Nil 3
14. | MTPE24 | Automotive Materials Nil 3
15. | MTPE25 | Metallurgical Failure Analysis Nil 3
16. | MTPE26 | Biomaterials Nil 3
17. | MTPE27 | Stainless steels and Advanced Ferrous Alloys Nil 3
18. | MTPE28 | Special Steels and Cast Irons MTPCI8 3
19. | MTPE29 | Economics of Metal Production Processes MTPC17 3
20. | MTPE30 | Special Casting Techniques MTPC20 3
21. | MTPE31 | Particulate Technology Nil 3
22. | MTPE32 | Special Topics in Metal Forming MTPC22 3
23. | MTPE33 | Additive Manufacturing Nil 3
24. | MTPE34 | Computational Materials Science Nil 3
25. | MTPE35 | Materials for New and Renewable Energy Nil 3
26 | MTPE36 | Fatigue,Creep and Fracture Mechanics MTPCI5 3
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National Institute of Technology: Tiruchirappalli — 620 015

27 | MTPE37 [Metallurgical Waste Management Nil 3
28 | MTPE38 |[nstrumentation and Control Engineering Nil 3
29 | MTPE39 [Sustainable Materials Nil 3
30 | MTPE40 [Integrated Computational Materials Engineering Nil 3
31 | MTPE41 |Green Manufacturing Nil 3
Open Elective Courses (Offered by Dept. of MME)
SL.No. SILLL Course Title Prerequisites | Credits
Code
1. MTOEII | Nanomaterials and Applications Nil 3
2 MTOEI2 Mathematical Techniques in Materials Nil 3
Research
3. MTOEI13 | Design and Selection of Materials Nil 3
4. MTOE14 | New Product Development Nil 3
5. MTOEI!5 | Introduction to Quality Management Nil 3
6. MTOEI16 | Surface Engineering Nil 3
7. MTOE17 | Process Modelling and Applications Nil 3
8. MTOE]18 | Intellectual Property Rights Nil 3
9. MTOEI19 | Business and Entrepreneurship for Engineers Nil 3
10. MTOE20 | History of Metals and Alloys Nil 3
11. MTOE21 | Artificial Intelligence in Materials Engineering Nil 3
12. MTOE22 | Materials in Indian Medicines Nil 3
13. MTOE23 | Semiconductors Manufacturing Nil 3
Essential Programme Laboratory Requirements (ELR)
SL.No.| Course Course Title Pre-/Co- | Credits
Code requisites
L. MTLR30 | Process Metallurgy Laboratory Nil 2
2. MTLR31 | Polymers, Composites and Ceramics MTPC14 2
Laboratory
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National Institute of Technology: Tiruchirappalli — 620 015

3. MTLR32 | Metallography and Heat Treatment MTPC15 2
Laboratory

4. MTLR33 | Materials Testing and Inspection Laboratory | MTPC17 2

5. MTLR34 | Foundry and Welding Laboratory MTPCI19, 2

MTPC20

6. MTLR35 | Metal Forming and Particulate Processing MTPC21 2
Laboratory

7. MTLR36 | Non-Ferrous Metallography and MTPC22, 2
Characterization Laboratory MTPC23

8. MTLR37 | Corrosion and Surface Engineering MTPC24 2
Laboratory

Total 16
Minor Courses (MI)
SL Course Course Title Prerequisites | Credits
No. Code

1. MTMI11 | Materials Technology Nil 3

2. MTMII2 | Fundamentals of Metallurgy Nil 3

3. MTMII3 | Physical Metallurgy and Heat Treatment Nil 3

4. MTMI14 | Deformation Processing Nil 3

5. MTMI15 | Manufacturing Methods Nil 3

6. MTMI16 | Testing and Evaluation of Materials Nil 3

7. MTMI17 | Non-Metallic Materials Nil 3

Advanced Level Courses for B.Tech. (Honours)
SLNo.| Course Course Title Prerequisites | Credits
Code

L. MTHOI11 | Advanced Thermodynamics of Materials MTPC11 4

2. MTHO12 | Crystallography MTPCI12 3

3. MTHOI13 | Aerospace Materials Nil 4
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4. MTHO14 | Ladle Metallurgy and Continuous Casting MTPC17 4
of steels

5. MTHO15 | Recent Trends in Nano materials Nil 4

6. MTHOI16 | Advanced Solidification Processing MTPC20 3

7. MTHO17 | Recent Developments in Welding MTPC21 3
Processes

8. MTHOI18 | Recent Developments in Forming MTPC22 4
Processes

9. MTHOI19 | Atomic Scale Modeling of Materials Nil 3

10. MTHO20 | Metallurgy of Intermetallic Materials Nil 4

11. MTHO21 | Phasefield Modelling Nil 4

No. Programme Educational Objectives (PEO)

L Choose their careers as practicing Metallurgical and Materials Engineers in traditional
Metallurgical and Materials industries as well as in expanding areas of materials,
environmental and energy-related industries.

II. Engage in post-baccalaureate study and make timely progress toward an advanced degree in
Metallurgical and Materials Engineering or a related technical discipline or business.

1L Function effectively in the complex modern work environment with the ability to assume
professional leadership roles.

No. Programme Outcomes (PO)

PO1 Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.

PO2 Problem Analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

PO3 Design/Development of Solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for
the public health and safety, and the cultural, societal, and environmental considerations.

PO4

Conduct Investigations of Complex Problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.
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PO5

Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with
an understanding of the limitations.

PO6

The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

PO7

Environment and Sustain ability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable
development.

PO8

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.

PO9

Individual and Team Work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

PO10

Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports
and design documentation, make effective presentations, and give and receive clear instructions.

POI11

Project Management and Finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one's own work, as a member and leader in a team,
to manage projects and in multidisciplinary environments.

PO12

Life-long Learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.
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Course Code : |HSIR11

Course Title : | English for Communication (Theory & Lab)

Number of Credits 2+2

LTPC Breakup : L T P Contact hours C
2 0 2 4 4

Prerequisites (Course code) : | Nil

Course Type : | GIR

Course Learning Objectives

The primary objective is to develop in the under-graduate students of engineering a level of
competence in English required for independent and effective communication for academic and
social needs.

Course Content

Theory
Language and communication-reading strategies: skimming, scanning, inferring,

predicting and responding to content — Guessing from context — Note making — Vocabulary
extension - speed reading practice — use of extensive reading texts.

Analytical and critical reading practice- critical, creative and lateral thinking- language and
thinking — thinking process and language development.

Effective writing practice — Vocabulary expansion - Effective sentences: role of acceptability,
appropriateness, brevity & clarity in writing — Cohesion & coherence in writing —Writing of
definitions, descriptions - Paragraph writing.

Reciprocal relationship between reading and writing —thinking and writing - Argument Writing
practice — Perspectives in writing —professional writing - Narrative writing.

Lab

Listening process & practice — Exposure to recorded & structured talks, class room lectures

— Problems in comprehension & retention — Note-taking practice — Listening tests- Importance
of listening in the corporate world.

Barriers to listening: Physical & psychological — Steps to overcome them — Purposive listening
practice — Active listening and anticipating the speaker — Use of technology to improve the skill.
Fluency & accuracy in speech —Improving self-expression — Tonal variations — Listener
oriented speaking -Group discussion practice — Interpersonal Conversation -Developing
persuasive speaking skills.

Barriers to speaking — Building self-confidence & fluency — Conversation practice- Improving
responding capacity - Extempore speech practice — Speech assessment.

Reference Books

1 | M. Ashraf Rizvi, Effective Technical Communication, Tata McGraw-Hill, New Delhi,
2005.

2 | Strunk, William, and E B. White, The Elements of Style. Boston: Allyn and Bacon,
Pearson Edition, 1999.

3 | Garner, Bryan A, HBR Guide to Better Business Writing, Harvard Business Review
Press, Boston, Massachusetts, 2013.

Course Outcomes

At the end of the course, students will be able to

CO

—_

Express themselves in a meaningful manner to different levels of people in their
academic and social domains
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Course Code : |[MAIR11
Course Title : Matrices and Calculus
Number of Credits 3
LTPC Breakup : L T P Contact hours
3 0 0 3 3
Prerequisites (Course code) : | Nil
Course Type : | GIR

Course Learning Objectives

¢ Introduce eigen value and eigen vectors and its properties.

Determine canonical form of given quadratic form.

Discuss the convergence of infinite series.

Analyze and discuss the extrema of the functions of several variables.

Evaluate the multiple integrals and apply in solving problems.

Introduce vector differential operator for vector function and important theorems on
vector functions to solve engineering problems

Course Content

Eigenvalues and eigenvectors; Diagonalization of matrices; Cayley-Hamilton Theorem.
Quadratic form.

Sequence and series: Convergence of sequence. Infinite Series-Tests for Convergence-Integral
test, comparison test, Ratio test, Root test, Raabe’s test, Logarithmic test, and Leibnitz’s test;
Power series.

Functions of two variables: Limit, continuity and partial derivatives; Total derivative, Jacobian,
Taylor series, Maxima, minima and saddle points; Method of Lagrange multipliers; Double and
triple integrals, change of variables, multiple integral in cylindrical and spherical coordinates.
Gradient, divergence and curl; Line and surface integrals; Green's theorem, Stokes theorem and
Gauss divergence theorem (without proofs).

Reference Books

1 | Dennis Zill, Warren S. Wright, Michael R. Cullen, Advanced Engineering Mathematics,
Jones & Bartlett Learning, 2011

Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 2019.

Jerrold E. Marsden, Anthony Tromba, Vector Calculus, W. H. Freeman, 2003

Strauss M.J, G.L. Bradley and K.J. Smith, Multivariable calculus, Prentice Hall, 2002.

N AW N

Ward Cheney, David Kincaid, Linear Algebra: Theory and Applications, Jones &
Bartlett Publishers, 2012.

Course Outcomes

At the end of the course, students will be able to

—_

CO1 |Compute eigenvalues and eigenvectors of the given matrix.

CO2 [Transform given quadratic form into canonical form.

CO3 |Discuss the convergence of infinite series by applying various test.

CO4|Compute partial derivatives of function of several variables

COS |Write taylor’s series for functions with two variables.

CO6 [Evaluate multiple integral and its applications in finding area, volume.

CO7|Compute the dot product of vectors, lengths of vectors, and angles between vectors.
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CO8 |Perform gradient, div, curl operator on vector functions and give physical interpretations.

Course Code : |CHIR11
Course Title : | Chemistry
Number of Credits 3
LTPC Breakup : L T P Contact hours
3 0 0 3 3
Prerequisites (Course code) : | Nil
Course Type : | GIR

Course Learning Objectives

To introduce the student's basic principles of Electrochemistry and Corrosion. They will be familiar
with phase rule & its applications. Students will know about the essential requirements of water and its
importance in day-to-day life. To provide students with a brief outline of the types and applications of
polymers. Finally, students will be equipped with the usage of spectroscopy in industrial applications.

Course Content

Electrochemistry and Corrosion

Cell EMF- its measurement and applications - concentration cell - electrode electrolyte
concentration cell - concentration cell with and without transference - Dry corrosion and wet
corrosion, mechanisms, types of corrosion, Differential metal corrosion, differential aeration
corrosion, intergranular, Passivity, Pitting, Polarization - Chemical conversion coatings and
organic coatings- Paints, enamels.

Phase rule

Definition of terms — phase- components- degree of freedom- derivation of Gibbs phase rule —
one component system — H20, COz, Sulfur — Two-component system — Eutectic systems —
reduced phase rule - Pb-Ag system — Compound Formation with congruent melting — Zn- Mg
Alloy system- Copper-nickel alloy system - systems with incongruent melting — Na2SO4- H20
system and simple three-component systems.

Water

Sources, Hard & soft water, Estimation of hardness by EDTA method, Scale & Sludge- Caustic
embrittlement - softening of water, zeolite process & demineralization by ion exchangers, boiler
feed water, internal treatment methods-specifications for drinking water, BIS & WHO
standards, treatment of water for domestic use, desalination - Reverse osmosis &
Electrodialysis.

Spectroscopy

Interaction of electromagnetic radiation with matter, Electronic spectroscopy - Theory of
electronic transitions, instrumentation, Beers Lambert law, Woodward FIESER rule,
applications. IR spectroscopy - Fundamentals, Instrumentation, and applications, Raman
spectroscopy — Fundamentals and applications.

Polymers and Composites

Concept of macromolecules- Tacticity- Classification of Polymers- Types of
PolymerizationMechanism- - Ziegler Natta Polymerization - Effect of Polymer structure on
properties - important addition and condensation polymers —synthesis and properties —
Molecular mass determination of polymers- Static and dynamic methods, Light scattering-
Rubbers — Vulcanization — Synthetic rubbers — Conducting polymers- Composite materials

Reference Books

1 | P.C. Jain, M. Jain, Engineering Chemistry, Dhanpat Rai Publishing Company, New
Delhi, 2005.

2 | P. Atkins, J.D. Paula, Physical Chemistry, Oxford University Press, 2002.
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3 | B.R. Puri, L.R. Sharma, M.S. Pathania, Principles of Physical Chemistry, Vishal
Publishing Company, 2008

4 | F.W. Billmayer, Textbook of Polymer Science, 3rd Edison, Wiley. N.Y. 1991.

5 | S.S. Darer, S.S. Umare, A Text Book of Engineering Chemistry, S. Chand Publishing,
2011.

Course Outcomes

At the end of the course, students will be able to

—_

CO1 | Understand the principles of electrochemistry and corrosion

CO2| Explain the phase rule and appreciate the applications of phase rule

CO3| Students will be familiarized with the importance of polymer and its application in industries.

CO4| A brief introduction in the area of water, spectroscopy will be very useful for the students in
future endeavour
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Course Code : |CHIR12

Course Title : | Chemistry Lab

Number of Credits 2

LTPC Breakup : L T P Contact hours C
0 0 2 2 2

Prerequisites (Course code) : | Nil

Course Type : | GIR

Course Learning Objectives

The

chemistry laboratory course will consist of experiments illustrating the principles of

chemistry relevant to the study of science and engineering.

Course Content

1.

e A A o

—_—
— O

—_
N

Estimation of carbonate, non-carbonate and total hardness in the given water sample.
Estimation of dissolved oxygen in the given water sample.

Determination of the percentage of Fe in the given steel sample.

Estimation of Fe3+ by spectrophotometer.

Corrosion rate by polarization technique

Conductometric titration

Potentiometric titration

pH-metric titration

Percentage purity of bleaching powder

. Determination of molecular weight of the polymer by Viscometry
. Study of three component system.
. Demonstration experiments using Advanced Spectroscopic Techniques, (UV-Vis, FTIR,

Raman)

Reference Books

1 | Laboratory Manual, Department of Chemistry, National Institute of Technology,
Tiruchirappalli.

2 | S.K. Bhasin, S. Rani, Laboratory Manual on Engineering Chemistry, Dhanpat Rai
Publishing Company, New Delhi, 2011

Course Outcomes

COl1

The students will learn how to estimate various components from the corresponding
bulk
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Course Code : | MTIRI15
Course Title : | Introduction to Metallurgical and Materials Engineering
Number of Credits 2
LTPC Breakup : L T P Contact hours C

2 0 0 2 2
Prerequisites (Course code) :
Course Type : | GIR

Course Learning Objectives

To develop an understanding of the basic knowledge of Metallurgical and Materials Engineering and
gain knowledge on overview of developments in the field of materials over periods ; to become
familiar with the metals and materials industry.

Course Content

Historical perspective, scope of materials science and of materials engineering — Role of metals in
civilization and in wars — rise and fall of emperors who conquered world- Metallurgy and materials of
India — Damascus sword — Delhi iron Pillar etc.

Metals and Materials — Classification — Properties — Mechanical, electrical, thermal, magnetic,
optical, decorative and its applications. Illustrative examples of practical uses of materials.

Modern materials — Bio and Nano materials.

Role of metals and materials in aerospace and telecommunication, Role of metals and materials in
Indian medicines — Siddha, Ayurveda, etc.

Reference Books

1 | Rajput R.K. “Engineering Materials and Metallurgy” S. Chand & Co., New Delhi. 2006

2 | Transaction of Indian Institute of Metals, Special issue on Nonferrous materials — Heritage of
India. Vol.59, No.6, 2006.

3 | Pooler and F.J. Owens, Introduction to nano technology, Wiley student edition, 2003.

4 | Sujata V Bhat, Bio Materials, Narosa Publishing House, New Delhi, 2004.

5 | Ravisankar B and Angelo P.C., Periodic table of elements, Mahi Publications, 2019

Course Outcomes

At the end of the course, students will be able to PO Correlation
Low | Medium | High
COL1 | Define engineering materials technology and understand each stage 1,2
of the materials cycle, material selection criteria
CO2| Understand the impact of Metallurgical and Materials 1,3,6

Engineering solutions in a global, economic, environmental, and
societal context

CO3 | Become familiar with the science behind the development of 1
metals and materials

CO4| Become familiar with current trends / developments and the 1,12
prevailing industrial scenario in metals and materials
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Course Code : |EEIR11

Course Title : | Basic Electrical and Electronics Engineering

Number of Credits 2

LTPC Breakup : L T P Contact hours C
2 0 0 2 2

Prerequisites (Course code) : | Nil

Course Type : | GIR

Course Learning Objectives

e This course aims to equip the students with a basic understanding of Electrical circuits and
machines for specific types of applications.

e The course gives a comprehensive exposure to house wiring.

e This course also equips students with an ability to understand basics of analogue and digital
electronics.

Course Content

DC & AC Circuits: Current, voltage, power, Kirchhoff’s Laws - circuit elements R, L and C,
phasor diagram, impedance, real and reactive power in single phase circuits.

DC & AC Machines: DC Motor, Induction motor, Synchronous motor, Synchronous generator
and Transformers- construction, principle of operation, types and applications.

House wiring & safety: Single phase and three phase system — phase, neutral and earth, basic
house wring - tools and components, different types of wiring — staircase, florescent lamp and
ceiling fan, basic safety measures at home and industry.

Analog Electronics: semiconductor devices — p-n junction diode, Zener diode, BJT, operational
amplifier — principle of operation and applications — Introduction to UPS.

Digital Electronics: Introduction to numbers systems, basic Boolean laws, reduction of Boolean
expressions and implementation with logic gates.

Reference Books

1 | Hughes revised by Mckenzie Smith with John Hilcy and Keith Brown, Electrical and
Electronics Technology, 8th Edition, Pearson, 2012.

2 | R.J. Smith, R.C. Dorf, Circuits Devices and Systems, 5th Edition, John Wiley and sons,
2001.

3 | P. S. Dhogal, Basic Electrical Engineering — Vol. I & II, 42nd Reprint, McGraw Hill,
2012.

4 | Malvino, A. P., Leach D. P. and Gowtham Sha, Digital Principles and Applications, 6th
Edition, Tata McGraw Hill, 2007.

5 | Vincent Del Toro, Electrical Engineering Fundamental, Prentice Hall India, 2002.

Course Outcomes

CO1| The students shall develop an intuitive understanding of the circuit analysis, basic concepts of
electrical machines, house wiring and basics of electronics and be able to apply them in practical
situation.
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Course Code : IMEIR12
Course Title : | Engineering Graphics
Number of Credits 3
LTPC Breakup : L T P Contact hours
0 0 3 3 3
Prerequisites (Course code) ¢ | Nil
Course Type ¢ | GIR

Course Learning Objectives

1. Irrespective of engineering discipline, it has become mandatory to know the basics of Engineering
Graphics. The student is expected to possess the efficient drafting skill depending on the
operational function in order to perform day to day activity.

2. Provide neat structure of industrial drawing.

3. Enables the knowledge about position of the component and its forms Interpretation of technical
graphics assemblies.

4. Preparation of machine components and related parts

Course Content

Fundamentals Drawing standard - BIS, dimensioning, lettering, type of lines, scaling conventions.

Orthographic projection Introduction to orthographic projection, drawing orthographic views of
objects from their isometric views - Orthographic projections of points lying in four quadrants.

Orthographic projection of lines parallel and inclined to one or both planes Orthographic projection of
planes inclined to one or both planes. Projections of simple solids — axis perpendicular to HP, axis
perpendicular to VP and axis inclined to one and both planes.

Sectioning of solids Section planes perpendicular to one plane and parallel or inclined to other plane.

Intersection of surfaces Intersection of cylinder & cylinder, intersection of cylinder & cone, and
intersection of prisms.

Development of surfaces Development of prisms, pyramids and cylindrical & conical surfaces.
Isometric and perspective projection Isometric projection and isometric views of different planes
and simple solids, introduction to perspective projection.

Reference Books

Bhatt, N. D. and Panchal, V.M, Engineering Drawing, Charotar Publishing House, 2010.

Ken Morling, Geometric and Engineering Drawing, 3rd Edition, Elsevier, 2010

Jolhe, D. A., Engineering drawing, Tata McGraw Hill, 2008

Shah, M. B. and Rana, B. C., Engineering Drawing, Pearson Education, 2009

| AW [SARN

K.V. Natarajan, 4 text book of Engineering Graphics, Dhanalakshmi Publishers,

Course Outcomes

CO1 |At the end of the course student will be able to visualize the engineering components. A number of
chosen problems will be solved to illustrate the concepts clearly.
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Course Code : | MAIR21
Course Title : | Complex Analysis and Differential Equations
Number of Credits 3
LTPC Breakup : L T P Contact hours

3 0 0 3 3
Prerequisites (Course code) | : | Nil
Course Type :| GIR

Course Learning Objectives

The course presents
e An introduction to analytic functions and power series.
e Various Cauchy’s theorems and its applications in evaluation of integral.
e Various approach to find general solution of the ordinary differential equations
e Laplace transform techniques to find solution of differential equations Partial
differential equations and methods to find solution.

Course Content

Analytic functions; Cauchy-Riemann equations; Line integral, Cauchy's integral theorem and
integral formula (without proof); Taylor's series and Laurent series; Residue theorem (without
proof) and its applications.

Higher order linear differential equations with constant coefficients; Second order linear
differential equations with variable coefficients; Method of variation of parameters; Cauchy
Euler equation; Power series solutions; Legendre polynomials, Bessel functions of the first kind
and their properties.

Laplace Transform of Standard functions, derivatives and integrals — Inverse Laplace transform
— Convolution theorem — Periodic functions — Application to ordinary differential equation.

Formation of partial differential equations by eliminating arbitrary constants and functions —
solution of first order partial differential equations — four standard types — Lagrange’s equation.
Method of separation of variables.

Reference Books

1 | James Ward Brown, Ruel Vance Churchill, Complex Variables and Applications,
McGraw-Hill Higher Education, 2004

2 | Dennis Zill, Warren S. Wright, Michael R. Cullen, Advanced Engineering Mathematics,
Jones & Bartlett Learning, 2011

3 | Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 2019.

4 | William E. Boyce, Richard C. DiPrima, Douglas B. Meade, Elementary Differential
Equations and Boundary Value Problems, Wiley, 2017.

5 | Ian N. Sneddon, Elements of Partial Differential Equations, Courier Corporation,
2013

Course Outcomes

At the end of the course, students will be able to

CO1| Understand analytic functions discuss its properties

CO2| Obtain series representation of analytic functions

CO3| Evaluate various integrals by using Cauchy’s residue theorem

COA4| Classify singularities and derive Laurent series expansion
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COj5

Find the solutions of first and some higher order ordinary differential equations

COq4

Apply properties of special functions in discussion the solution of ODE.

CO7

Find Laplace transform of a given function and its inverse Laplace transform.

CO8

Find solution of first order partial differential equations
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Course Code : | PHIRI1
Course Title : | Physics
Number of Credits 3
LTPC Breakup : L T P Contact hours
3 0 0 3 3
Prerequisites (Course code) | : | Nil
Course Type :| GIR

Course Learning Objectives

e To introduce the notions of light matter interaction, fabrication of lasers, light propagation in
waveguides, applications of lasers and optical fibers to engineering students.

e To comprehend and explain the concepts of matter waves, wave functions and its
interpretation to understand the matter at atomic scale.

e To teach the fundamentals of nuclear forces, models and classification of matter.

e To impart knowledge about the basics of conductors, superconductors, nanomaterials and
their applications in science, engineering and technology.

Course Content

Lasers: Introduction to Laser-characteristics of Lasers-spontaneous and stimulated emissions —
Einstein’s coefficients — population inversion and lasing action — laser systems: He-Ne Laser,
semiconductor laser-applications.

Fiber Optics: Snell’s law-optical fiber — principle and construction — acceptance cone - numerical
aperture —types of fibers - fiber optic communication principle — fiber optic sensors.

Quantum Mechanics: Inadequacy of classical mechanics-black body radiation, photoelectric effect- wave
and particle duality of radiation — de Broglie concept of matter waves — electron diffraction —
Heisenberg’s uncertainty principle — Schrodinger’s wave equation — eigen values and eigen functions —
superposition principle — interpretation of wave function — particle confined in one dimensional infinite
square well potential.

Nuclear and Particle Physics: Nuclear properties and forces - Nuclear models - Shell model - Nuclear
reaction - Radioactivity - types and half-life. Fundamental forces - Particle physics - classification of
matter - quark model.

Physics of Advanced Materials: Conductors: classical free electron theory (Lorentz —Drude

theory) — electrical conductivity. Superconductors: definition — Meissner effect — type [ & 11
superconductors — BCS theory (qualitative). Nanomaterials: introduction and properties —

synthesis — top-down and bottom-up approach — applications.

Reference Books

1 | William T. Silfvast, Laser Fundamentals, 2nd Edition, Cambridge University press, New York,
2004.

2 | D. Halliday, R. Resnick and J. Walker, Fundamentals of Physics, 6th Edition, John Wiley and Sons,
New York, 2001.

Arthur Beiser, Concepts of Modern Physics, Tata McGraw-Hill, New Delhi, 2010.

R. Shankar, Fundamentals of Physics, Yale University Press, New Haven and London, 2014.

R. Shankar, Fundamentals of Physics II, Yale University Press, New Haven and London, 2016.

C.P. Poole and F.J. Owens, Introduction to Nanotechnology, Wiley, New Delhi, 2007.

N NN AW

Charles Kittel, Introduction to Solid State Physics, 8th Edition, John Wiley & Sons, NJ, USA, 2005.

Course Outcomes

At the end of the course, students will be able to
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COl1 know principle, construction and working of lasers and their applications in various science and

engineering.

CO2

explain light propagation in optical fibers, types and their applications.

CO3

experience and appreciate the behaviour of matter at atomic scale, and to impart knowledge in
solving problems in modern science and engineering.

CO4

understand the role of nuclear and particle physics in applications like radioactivity and nuclear
reactions.

COs5

recognize, choose and apply knowledge to develop materials for specific applications for common
needs
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Course Code : | PHIR12

Course Title : | Physics Lab

Number of Credits 2

LTPC Breakup : L T P Contact hours C
0 0 2 2 2

Prerequisites (Course code) :| Nil

Course Type : | GIR

Course Learning Objectives

e To introduce the spirit of experiments to verify physics concepts such as reflection, refraction,
diffraction and interference on light matter interaction.

e To perform experiments to estimate the materials properties and to check their suitability in
science and engineering.

e To familiarize physics concepts and to design instruments and experimental set up for better and
accurate measurements.

e To teach and apply knowledge to measure and verify the values of certain constants in physics.

Course Content

. Determination of rigidity modulus of a metallic wire

. Conversion of galvanometer into ammeter and voltmeter
. Wavelength of laser using diffraction grating

. Dispersive power of a prism — Spectrometer

. Numerical aperture of an optical fiber
. Field along the axis of a Circular coil
. Wavelength of white light — Spectrometer

1
2
3
4
5. Radius of curvature of lens-Newton’s Rings
6
7
8
9

. Calibration of Voltmeter — Potentiometer
10. Thickness of a thin wire — Air Wedge
11. Specific rotation of a liquid — Half Shade Polarimeter
12. Photoelectric effect — Planck’s constant

Reference Books

1 | Physics Laboratory Manual, Department of Physics, National Institute of Technology
Tiruchirappalli, 2018.

2 | RK. Shukla, Anchal Srivastava, Practical Physics, New age international, 2011.

3 | C.L Arora, B.Sc. Practical Physics, S. Chand & Co., 2012.

Course Outcomes

At the end of the course, students will be able to

COl1

Know how to calibrate a galvanometer and convert it into a current and voltmeters.

CO2

To make experimental setup to verify certain physics concepts of wave and particle nature of
light.

CO3

Understand the light propagation in fibers, light matter interaction and use of lasers in science
and engineering.

CO4

Acquire knowledge, estimate and suggest materials for engineering applications.
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Course Code : |CSIR11
Course Title : | Introduction to Computer Programming
Number of Credits 3
LTPC Breakup : L T P Contact hours
2 0 2 4 3
Prerequisites (Course code) ¢ | Nil
Course Type ¢ | GIR

Course Learning Objectives

To learn the fundamentals of computers.

To learn the problem solving techniques using algorithms and procedures
To read, write and execute simple Python Programs

To learn and use Python data structures — lists, tuples and dictionaries

Course Content

Introduction to computers — Computer Organization — Characteristics — Hardware and Software
— Modes of operation — Types of programming languages — Developing a program. Algorithms
— Characteristics — Flowcharts.

Data types; variables, assignments; immutable variables; numerical types; arithmetic operators
and expressions; comments; understanding error messages; Conditions, Boolean logic, logical
operators; ranges; Control statements: if-else, loops (for, while); short-circuit (lazy) evaluation.
Strings and text files; manipulating files and directories, OS and SYS modules; text files:
reading/writing text and numbers from/to a file; creating and reading a formatted file (csv or tab
separated). String manipulations: subscript operator, indexing, slicing a string; strings and
number system: converting strings to numbers and vice versa. Binary, octal, hexadecimal
numbers

Lists, tuples, and dictionaries; basic list operators, replacing, inserting, removing an element;
searching and sorting lists; dictionary literals, adding and removing keys, accessing and
replacing values; traversing dictionaries.

Design with functions: hiding redundancy, complexity; arguments and return values; formal vs
actual arguments, named arguments- Program structure and design- Recursive functions —
Introduction to classes and OOP.

List of Programs

. Programs using sequential constructs
. Programs using selection constructs

. Programs using Iterative constructs

. Programs using nested for loops

. Programs using lists

. Programs using tuples and dictionaries
. Simple Python functions

. File input and output

9. Sorting and searching programs

10. Recursion

0N LN B~ W=

Reference Books

1 | Kenneth A. Lambert, Fundamentals of Python: First Programs, CENGAGE Learning, 2012.

2 | Guido van Rossum and Fred L. Drake Jr, An Introduction to Python — Revised and updated for
Python 3.2, Network Theory Ltd., 2011.

3 | Thareja R, Python Programming using Problem Solving Approach, Oxford University Press, 2017

4 | Allen B. Downey, Think Python: How to Think Like a Computer Scientist, 2nd edition, Updated
for Python 3, Shroff/O*Reilly Publishers, 2016.
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5 | John V Guttag, Introduction to Computation and Programming Using Python, Revised
and expanded Edition, MIT Press, 2013.

Course Outcomes

At the end of the course, students will be able to

COI| Write algorithms for problems

CO2| Use syntax and semantics of Python programming language for problem solving

CO3| Code a given logic in Python language

CO4| Appreciate and apply appropriate Data structures available in Python language for
solving problems
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Course Code : |CEIR11

Course Title : | Basics of Civil Engineering

Number of Credits 2

LTPC Breakup : L T P Contact hours C
2 0 0 2 2

Prerequisites (Course code) ¢ | Nil

Course Type : | GIR

Course Learning Objectives

e To give an overview of the fundamentals of the Civil Engineering fields to the

students of all branches of Engineering.

e Torealize the importance of the Civil Engineering Profession in fulfilling societal

needs.

Course Content

Properties and uses of construction materials - stones, bricks, cement, concrete and steel.

Site selection for buildings - Component of building - Foundation- Shallow and deep foundations
- Brick and stone masonry - Plastering - Lintels, beams and columns - Roofs.

Roads-Classification of Rural and urban Roads- Pavement Materials-Traffic signs and road
Marking-Traffic Signals.

Surveying - Classification-Chain Survey-Ranging-Compass Survey-exhibition of different
survey equipment.

Sources of Water - Dams- Water Supply-Quality of Water-Wastewater Treatment — Sea Water
Intrusion — Recharge of Ground Water.

Reference Books

1

Punmia, B.C, Ashok Kumar Jain, Arun Kumar Jain, Basic Civil Engineering, Lakshmi Publishers,
2012.

Satheesh Gopi, Basic Civil Engineering, Pearson Publishers, 2009.

Rangwala, S.C, Building materials, Charotar Publishing House, Pvt. Limited, Edition 27, 20009.

Palanichamy,M.S, Basic Civil Engineering, Tata McGraw Hill, 2000.

Nlh| W N

Lecture notes prepared by Department of Civil Engineering, NITT.

Course Outcomes

At the end of the course, students will be able to

COl1

The students will gain knowledge on site selection, construction materials, components
of buildings, roads and water resources

CO2

A basic appreciation of multidisciplinary approach when involved in Civil Related Projects.
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Course Code : |ENIR12

Course Title : | Energy and Environmental Engineering

Number of Credits 2

LTPC Breakup : L T P Contact hours C
2 0 0 2 2

Prerequisites (Course code) : | Nil

Course Type : | GIR

Course Learning Objectives

e To teach the principal renewable energy systems.
e To explore the environmental impact of various energy sources and also the effects of
different types of pollutants.

Course Content

Present Energy resources in India and its sustainability - Different type of conventional Power
Plant--Energy Demand Scenario in India-Advantage and Disadvantage of conventional Power
Plants — Conventional vs Non-conventional power generation.

Basics of Solar Energy- Solar Thermal Energy- Solar Photovoltaic- Advantages and
Disadvantages-Environmental impacts and safety.

Power and energy from wind turbines- India’s wind energy potential- Types of wind turbines
Offshore Wind energy- Environmental benefits and impacts.

Biomass Resources-Biomass conversion Technologies- Feedstock preprocessing and treatment
methods- Bioenergy program in India-Environmental benefits and impacts.

Geothermal Energy resources —Ocean Thermal Energy Conversion — Tidal.

Air pollution- Sources, effects, control, air quality standards, air pollution act, air pollution
measurement. Water Pollution-Sources and impacts, Soil Pollution-Sources and impacts,
disposal of solid waste.

Greenhouse gases — effect, acid rain. Noise pollution. Pollution aspects of various power plants.
Fossil fuels and impacts, Industrial and transport emissions- impacts.

Reference Books

1 | Boyle G, Renewable energy: Power for a sustainable future. Oxford University press, 2004.

B H Khan, Nonconventional Energy Resources, The McGraw —Hill Second edition.

2
3 | G. D. Rai, Nonconventional energy sources, Khanna Publishers, New Delhi, 2006.
4

Gilbert M. Masters, Introduction to Environmental Engineering and Science, 2nd Edition,
Prentice Hall, 2003.

5 | G Sargsyam, M Bhatia, S G Banerjee, K Raghunathan and R Soni, Unleashing the
Potential of Renewable Energy in India, World bank report, Washington D.C, 2011.

6 | Godfrey Boyle, Bob Everett and Janet Ramage, Energy Systems and Sustainability:
Power for a sustainable future. Oxford University press, 2010.

Course Outcomes

CO

[ty

Students will be introduced to the Principal renewable energy systems and explore the
environmental impact of various energy sources and also the effects of different types of pollutants.
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Course Code : |PRIR11

Course Title : | Engineering Practice

Number of Credits 2

LTPC Breakup : L T P Contact hours C
0 0 2 2 2

Prerequisites (Course code) : | Nil

Course Type : | GIR

Course Learning Objectives

e To use hand tools and machinery in Carpentry, welding shop, Foundry, Fitting shop and Sheet
Metal work.
e To manufacture engineering products or prototypes.

Course Content

Foundry: Mould preparation for Flange and Hand Wheel, Plastic moulding / Wax moulding.
Welding: Fabrication of Butt Joint and Fabrication of Lap Joint.

Carpentry: Wood sizing exercise in planning, marking, sawing, chiseling and grooving to
make; Tee Through Halving Joint and Dovetail Scarf Joint.

Fitting: Preparation of joints, markings, cutting and filling for making; Semi-circle part with
the given work piece, Dovetail part with the given work piece.

Sheet metal: Fabrication of Dust Pan and Fabrication of Corner Tray.

Reference Books

1 | R.K. Rajput, Workshop Practice, Laxmi Publications (P) Limited, 20009.

2 | Shashi Kant Yadav, Workshop Practice, Discovery Publishing House, New Delhi, 2006.

Course Outcomes

At the end of the course, students will be able to

COl | Know to utilize hand tools and machineries in Carpentry, Welding shop, Foundry, Fitting
shop and Sheet Metal work.

CO2 | Produce simple engineering products or prototypes
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CourseCode : MTPCl11

CourseTitle : | Metallurgical Thermodynamics and Kinetics

NumberofCredits 4

LTPCBreakup : L T P Contact hours C
3 1 0 4 4

Prerequisites(Coursecode) : | NIL

CourseType :| PC

CourseLearningObjectives

To learn the basic principles and concepts of thermodynamics, in terms of various laws pertinent to
gaseous, liquids (solutions) and solid systems and their significance in various of metallurgical processes

CourseContent

Types of system, state of a system, state properties- First law of thermodynamics; heat ofreaction, heat of
formation, standard heats, heat of transition; Hess’s law of heat summation.

Second law, entropy of irreversible processes, combined statements of 1%'and 2™laws - Maxwell's
relations, Clausius- Clapeyron equation, Trouton’s rule, Gibb's - Helmholtz relations.

Third law of thermodynamics, relation between Cp and Cv,Nernst heat theorem, equilibrium
constant, Van't Hoff equation, concept of fugacity, activity, mole fraction.

Thermodynamics of solutions, Gibb's Duhem equation, partial molar properties of mixing, concept of
chemical potential, ideal solution, Raoult's law, Henry's law; nonideal solution, excess functions,
regular solutions.

Sievert's law- residual gases in steel—properties and functions of slags, slag compositions, structure of
molten slags, molecular theory, concept of basicity index, ionic theory; thermodynamics of slag- metal
reactions.

Kinetics: First, Second and third order reactions, Arrhenius equation - activation energy, Determination of]
order of the reaction, rate constants and rate limiting steps. Numerical problems on the concepts
mentioned in all the above units.

ReferenceBooks

1 | Tupkary R.H., ‘Introduction to Metallurgical Thermodynamics’, 1" Edition, TUPublishers, 1995

2 | Upadhyaya G.S., DubeR.K., ‘Problems in Metallurgical Thermodynamics and Kinetics’, 1" Edition,
PergamonPress, 1977

3 | Ahindra Ghosh, ‘Text book of Materials and Metallurgical Thermodynamics’, PHI Learning,2002.

CourseOutcomes

At the end of the course, students will be able to

CO1| Matter, energy, heat- Types of system, state function, first law of 1,2
thermodynamics, its significance, standard heats of formation, laws
of thermochemistry- Numerical examples.

CO2| Nature and second law of thermodynamics-various statements, 1,2
concept of entropy, Maxwell, Clausius-Clapeyron equations,
Trouton’s rule, Gibbs Helmholtz relation and their importance -
Numerical examples.

CO3| The need for third law of thermodynamics-statement and its 1,2
relevance to perfectly pure crystalline substances - Numerical
examples.

CO4| Thermodynamics of solutions; Gibbs-Duhem relation-partial 1,2

molar properties-chemical potential Raoult’s law, Henry law, on-
ideal solutions, excess functions and regular solutions-Numerical
examples.
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COS5| Thermodynamics of gases in metals: Sievert’s law and its 4,7 12
significance, thermodynamics of slag —metal interactions —
numerical examples.

CO6| Kinetics: order of a reaction, rate constants and rate limiting steps — 4,5 3,6,12
Numerical examples

Course Code : IMTPC12

CourseTitle : [Physical Metallurgy

NumberofCredits 4

LTPCBreakup : L T P Contact hours C
3 1 0 4 4

Prerequisites(Coursecode) : | NIL

CourseType : | PC

CourseLearningObjectives

Todevelopan understandingof thebasicprinciplesofphysicalmetallurgyandapplythoseprinciples
to engineeringapplications.

CourseContent

Crystallography - co-ordinationnumber,effectivenumberof atoms,packingfactor,crystal system
relevanttometals, indexingof crystalplanesanddirections incubic andhexagonalsystem, linear
andplanar density,interplanar spacing.

Crystal imperfections anditstypes;pointdefects,dislocations- unitdislocation,partial dislocation, motion
of dislocations,slipandtwincrystalorientation,conceptoftexture, grainandgrain boundaries,methodsof
grainsize determination.

Self-diffusion, diffusion in alloy, diffusion mechanisms, activationenergy, lawsof diffusion- Fick's I law,
II law,inter-diffusionandKirkendalleffect, typesof diffusionandexamplesof diffusion; problems
basedondiffusion.

Solidsolutions anditstypes andintermediatephases- HumeRothery'srule- solidificationofmetals
andalloys, coolingcurves,concepts of phase diagrams,coringandsegregationasappliedto
variousbinarysystems, ternarysystems.

Thermodynamicpropertiesof binarymetallurgicalsystems,freeenergy- compositioncurvesand their
relationtophasediagramsof differenttypes;ternaryphasediagram-Gibbs phasetriangle.

ReferenceBooks

1 | Reza Abbaschian, Reed Hill R.E., ‘PhysicalMetallurgy Principles’, 4"Ed, Cengage Learning, 2008

2 | R. Balasubramaniam, Callister’s Material Science and Engineering: Indian Adaptation, 2" Ed,
John Wiley & Sons, 2009

3 | Raghavan V., ‘PhysicalMetallurgy- PrinciplesandPractice’, PHI Learning Private Limited, 2015

4 | Donald R. Askeland, Pradeep P. Fulay, Essentials of Materials Science and Engineering, Cengage
Lerning, 2013

CourseQutcomes
At the end of the course, students will be able to PO Correlation
Low | Medium | High
Understandthegeometryandcrystallographyofcrystallinematerials; |5 2,4,12 1
Col Identifyplanesanddirections in crystalsystems.
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02 [Recognize the nature of the crystal defects; estimate the grain size |5 2,4 1
co3| Apply the concept of diffusion in designing heat treatment S 2,4 1
Co4 Understand the concept of phase diagram in recognizing the phase |5 2.4 1
changes during heating/cooling

CO5 Applythermodynamicconcepts inthe constructionofphasediagrams |5 2,4 1
CourseCode :| MTPC13
CourseTitle : | Engineering Mechanics and Strength of Materials
NumberofCredits 3
LTPCBreakup : L T P Contact hours

3 0 0 3 3
Prerequisites(Coursecode) :| NIL
CourseType :| PC

CourseLearningObjectives

To enhance the knowledge in the area of rigid body mechanics. Determine the stresses, strains
on various structural object, displacements in various structures and their components under the
specific external loads such as axial load, bending, shear load as well as torsion.

CourseContent

Engineering Mechanics

Point force and distributed forces- Equivalent systems of Forces — Equilibrium of Rigid Bodies — Free body
Diagram — Centroids and Center of Gravity. Dry Friction, Wedge Friction, Disk Friction (thrust bearing),
Belt friction, Square of threaded screw, Journal bearings (Axle friction), Wheel friction, Rolling resistance,
Moment of Inertia

Concurrent Forces in a Plane and its Equilibrium, Centroids of Composite Plane Figures, General Case of
Forces in a Plane.

Moment of Inertia of Plane Figures, Parallel Axis Theorem, Polar M.1., Concept of Mass M.1.,

Strength of Materials:

Simple Stress and Strain, Stresses on Inclined Plane, Two-dimensional Stress Systems, Principal Stress and
Principal Planes, Mohr’s Circle.

Shearing Force and Bending Moment, Types of Loads, Types of Supports, S.F. and D.M. Diagrams for
Cantilever and Simply Supported Beams under Concentrated Loads and under U.D.L.

Flexure formula, Bending Stresses on the above types of Beams and Circular Sections.
Torsion of Circular Shafts, Determination of Shear Stress.

ReferenceBooks

1 | S. Timoshenko, Engineering Mechanics, Mc Graw Hill India, 2017

R.K. Bansal,Strength of Materials, Laxmi Publication, 3rd Edition, 2010

2
3 | S. Ramamrutham, Strength of Materials, Dhanapat Rai, 2008.
4

Irving H.Shames, Engineering Mechanics — Statics and Dynamics, 4" Ed, Prentice Hall of
India PVT.Ltd Eastern Economy Edition, 2005.

CourseOutcomes

At the end of the course, students will be able to

COl |solve problems dealing with forces in plane or in space and equivalent forces systems

CO2 lidentify, analyse and solve problems related to rigid body mechanics involving friction.

38|Page




Department of Metallurgical and Materials Engineering,
National Institute of Technology: Tiruchirappalli — 620 015

CO3 [Understand the different types of material behaviour such have elastic, plastic, ductile and
brittle

CO4 Study the fundamental mechanics of solid deformable bodies.

COs5 |Use the concept of moment of inertia of lamina for different shapes

CourseCode : | MTPC14
CourseTitle : [Transport Phenomena
NumberofCredits 3
LTPCBreakup : L T P Contact hours
3 0 0 3 3
Prerequisites(Coursecode) : | NIL
CourseType :| PC
CourseLearningObjectives
Tounderstandbasic conceptsrelatedtoheatflow, fluidflow, mass transfer, inthe
contextofimetallurgical processes;tobecomefamiliar with themathematical

treatmentandequations relatedtoabove transportphenomena;tocomprehendthe sciencebehind
process modelling.

CourseContent

FluidFlow- Viscosity —differentialmassandmomentumbalances—overall momentumbalance—
mechanicalenergybalance—applications

HeatTransfer —heatconductionequation— applications — steady and transient heat conduction. Two
dimensional heat conduction

Convective heattransfer —conceptotheattransfer coefficient—forced and free convection; Radiation
— view factor - radiative heatexchange between surfaces

Mass Transfer- Diffusion: Diffusivityingases,liquids,solids—convectivemass transfer—concept
ofmass transfer coefficient

Dimensionlessanalysis—Rayleigh’s method,Buckingham method—use of differential equations —
similaritycriteria— applications inphysical modeling

ReferenceBooks

1 | A.K.Mohanty, “RateProcesses inMetallurgy”,PH India Ltd.,2000

2 | B.R.Bird,Stewart, Lightfoot, ‘Transport Phenomena’,JohnWiley, New
York, 1994

3 | Poirier D.R. and Geiger G.H., ‘Transport Phenomena in Materials Processing’, Springer
International Publishers, Switzerland, 2016

CourseOutcomes
At the end of the course, students will be able to PO Correlation
Low | Medium High

COl1| Solve mass and energy balance calculations involved in fluid flow 12 4 1,2,3

CO2| Use the heat conduction equations in solving 1D and 2D heat 12 5 1,2,3
transfer in real time situations

CO3| Differentiate the forced and free convection and perform 5,12 4 1,2,3
calculations on convective and radiative heat transfer
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CO4| Understand the concepts of diffusion, diffusivity in different 12 4 1,2
materials and mass transfer coefficient

COS5| Model any processes by converting actual (descriptive) processes 11 5 34,12
into appropriate equations and then attempt to solve the same

CourseCode : | MTPC15

CourseTitle : | Mechanical Behaviour and Testing of Materials

NumberofCredits 3

LTPCBreakup : L T P Contact hours C
3 0 0 3 0

Prerequisites(Coursecode) : | MTPCI12

CourseType : | PC

CourseLearningObjectives

To knowthefundamental conceptsofmechanical behaviorofmaterials, various mechanical testing
practicesandtoapplythemtodesignthematerials forvariousload-bearingstructural engineeringapplications.

CourseContent

Elastic andplasticdeformation, stress-strainrelationship;plasticdeformationofmetallic
materials,Mohr'scircle, Yieldingcriterion- VonMisses, andmaximum-shear-stress/Trescayieldingcriterion,
failurecriteriaundercombined stresses

Elementsoftheoryof plasticity,dislocationtheory,propertiesof dislocation,stressfields arounddislocations,
clementarydislocationinteractions;applicationofdislocationtheoryto workhardeningand
strengtheningmechanisms.

Engineeringstress-straincurve,true stress-straincurve,instabilityintension, stressdistribution atthe
neck,ductilitymeasurement,effectofstrainrateandtemperatureonflowproperties,
testingmachines, Tensilepropertiesof importantmaterials.

Introduction, Brinell,Vickers andRockwell hardness tests,Meyerhardness,analysisof
indendationbyanindenter, relationshipbetweenhardnessandtheflowcurve,microhardness
tests,hardnessconversion;hardnessatelevated temperatures. Introduction totorsion, torsional stressesfor
largeplasticstrains, types of torsionfailurestorsiontestvs. tensiontest, hottorsiontesting.

Introduction to fatigue testing, practice and evaluation; fatigue crack growth; low cycle, high cycle fatigue;
Introduction to creep; stress rupture testing; creep data extrapolation; fatigue-creep interactions;
superplasticity.

ReferenceBooks

1 | DieterG.E., ‘MechanicalMetallurgy’,3rdEdition,McGrawHill Publications,2004

2 | Dowling NE, Mechanical Behaviour of Materials, 4™ Ed, Pearson, 2013

3 | Hull, D., Bacon, D.J., Introduction to Dislocations, 5" Ed., Butterworth-Heinemann, 2011

4 | Suryanarayana, AVK., ‘Testing ofMetallicMaterials’,BS Publications, 2018

CourseOutcomes

At the end of the course, students will be able to PO Correlation
Low | Medium High
CO1| Understand the basics of elastic and plastic deformation 2 1
behaviour of materials
CO2| Analyse the plasticity, dislocation and strengthening mechanisms 2 1
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CO3| Understand and analyse the tensile behaviour of materials and 2 1
correlating with microstructures

CO4| Understand and analyse various other mechanical testing 2 1
practices
COS5| Understand fatigue and creep behaviour and evaluate & design 4 2,3 1
materials for better creep and fatigue resistance
CourseCode : | MTPC16
CourseTitle : | Polymers, Composites and Ceramics
NumberofCredits 3
LTPCBreakup : L T P Contact hours
3 0 0 3 3
Prerequisites(Coursecode) :| Nil
CourseType :| PC

CourseLearningObjectives

Todevelopthebasicknowledge ofmaterialsparticularly ceramics, polymersandcompositesotherthan
conventionalmetalsandalloys toapplythemtoadvanceengineeringapplications

CourseContent

Introduction - as amaterial, classification,types
ofpolymerization,mechanisms,statisticalapproach,catalystsinpolymerization,molecularweightdetermination,
methods ofmolecular weightcharacterization

Plasticcompoundingof plasticsmechanical, thermal,optical,electricalproperties with
referencetoimportantengineeringplastics- LDPE,HDPE,PVC, polyester,phenol formaldehyde,alkyds,
cellulose,elastomers

Fabricationtechnologyandpolymerprocessing,mouldingpractices,extrusion;applicationof
polymersandplasticfibers,elastomers,adhesives,bio-medical applications, fiberreinforced
plastics,conductingpolymers

Introductiontoceramicmaterials;general propertiesof ceramics;andclassificationofceramic
materials;Bondingandstructureofoxideandnon-oxideceramicmaterials;

Introductiontoceramicsprocessing; Structure—propertycorrelationin ceramicmaterials; Selectionof
ceramicmaterials for differentapplications

ReferenceBooks

1 | BillmeyerF., ‘Textbookof PolymerScience 3 Ed, WileyInterscience, 2007

2 | RichersonD.W., ‘Modern Ceramic Engineering- Properties Processingand UseinDesign’,
3"edition, CRC press, 2006

3 | Carter, C. Barry, Norton, M.Grant, Ceramic Materials: Science andEngineering, anEdition,
Springer,2013

CourseOutcomes
At the end of the course, students will be able to PO Correlation
Low | Medium High
CO1| Classify the various types of polymers and understand molecular 2 1
weight determination methods.
CO2| Understand the mechanical, thermal, optical and electrical 3 1,2
properties of various engineering plastics

41 |Page




Department of Metallurgical and Materials Engineering,
National Institute of Technology: Tiruchirappalli — 620 015

CO3| Identify a suitable polymeric materials and its processing route 7 2,4 1,3
for a given application

CO4| Understand the bonding and structural characteristics of ceramic 2 1
materials

CO5| Select the appropriate ceramic materials and processing method S 3 1,2

for different applications.

CourseCode : | MTLRI11

CourseTitle : | Process Metallurgy Laboratory

NumberofCredits 2

LTPCBreakup : L T P Contact hours C
0 0 2 2 2

Prerequisites(Coursecode) : | NIL

CourseType : | ELR

CourseLearningObjectives

Tole

arn abouttheproperties ofminerals;tobecomefamiliarwith equipment usedin mineral

processing, bymeansofexperiments/demonstrationoflaboratoryscaleequipment

CourseContent

Listof experiments:

1. Determination of Flash and fire point

2. ViscosityMeasurement

3. Proximate analysis of coal

4. Determination of calorific value using BombColorimeter

5. Sieveanalysis and determinationof sizedistributionin sample
6. Estimation of screening efficiency

7. Sedimentationanddecantation

8. Jawcrusher

9. Demonstration of Froth floatation
10. Observationsofmineralsamples
11. Observations offurnaces and temperature calibration

Reference Books

1 | GuptaO.P., Elementsof Fuels,Furnacesand Refractories’,2"Edition, KhannaPublishers,1990
2 | Barry A. Wills, Tim Napier-Munn, Mineral Processing Technology: An Introduction to the Practical
Aspects of Ore Treatment and Mineral Recovery, Elsevier Science & Technology, 2006
3 | Process Metallurgy Laboratory Manual, NIT Tiruchirappalli, 2019.
CourseOutcomes
At the end of the course, students will be able to PO Correlation
Low | Medium High
COL1| Analyse the various properties of solid and liquid fuels 3 1,2,4
CO2| Perform sieve analysis to determine the particle size distribution 4 1,2
of any given sample.
CO3| Understand the principle of settling velocity and sedimentation of 3 1,2
solid particles in a vertical column of fluid
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CO4

Reduce the particles size using jaw crusher and determine the 4 1,2
screening efficiency

CO5

Understand the working of different type of furnaces and the 4 1,2
temperature calibration

CourseCode : | MTLR12

CourseTitle : | Polymers, Composites and Ceramics Laboratory

NumberofCredits 2

LTPCBreakup : L T P Contact hours C
0 0 2 3 2

Corequisites(Coursecode) : | MTPC14

CourseType : | ELR

CourseLearningObjectives

To become familiar with the synthesis and various testing and characterization techniques used for
polymer, composite and ceramic materials

CourseContent

NG AL~

Determination of molecular weight and density of polymers
Synthesis of polymer

Melt flow index of polymer

Environmental stress cracking resistance of polymer
Fabrication of polymer composites

Hardness of polymer/composite materials/ceramics

Tensile strength of the polymer composites

Flexural testing of polymer composites/ceramics

Impact strength of polymer composites

10 Synthesis of nanostructured ceramic particles

11. Fabrication of ceramic coatings on metals by plasma electrolytic oxidation
12. Structural parameters/ Functional groups analysis of ceramic materials

13. Band gap measurement of ceramic materials/coatings

Refe

renceBooks

1

G.M. Swallowe, Mechanical Properties and Testing of Polymers: An A—Z Reference, Springer
Netherlands, 1999

2 | W. Grellmann, S. Seidler, Polymer Testing, Carl Hanser Verlag, Munich 2007
3 | Polymers, composites and ceramics laboratory manual, NIT Tiruchirappalli, 2019.
CourseOutcomes
At the end of the course, students will be able to PO Correlation
Low | Medium High
CO1| Determine the molecular weight of the polymer materials 2 1,4
CO2| Synthesize and characterize different polymeric materials 9 3 1,2
CO3 | Fabricate particulate/fiber reinforced polymer matrix composite 9 3 1,4
materials
CO4| Test and characterize the mechanical properties of polymer and 2,4 1,3
composite materials
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COS5| Synthesize and characterize ceramic powders and coatings 2,3 14
CourseCode : |[MAIR44
CourseTitle : | Partial Differential Equations and Numerical Methods
Number ofCredits 4
LTPCBreakup : L T P Contact hours C
3 1 0 4 4
Prerequisites(Coursecode) : | MAIR21
CourseType : | GIR
CourseLearningObjectives
This course
1. discuss various approach to find the solution of partial differential equations.
2. construct mathematical model and solution of some physical problem
3. introduce various numerical algorithm to find numerical solution of mathematical equation.
4. validate numerical solution through mathematical analysis.
CourseContent

Fourier series - Dirichlet's conditions - Half range Fourier cosine and sine series - Parseval's relation -
Fourier series in complex form — Harmonic analysis.

Classification of second order linear partial differential equations; Method of separation of variables;
Laplace equation; Solutions of one dimensional heat and wave equations -Fourier series solution.

Solution of systems of linear equations using LU decomposition, Gauss elimination and Gauss-Seidel
methods; Lagrange and Newton's interpolations, Solution of polynomial and transcendental equations by
Newton-Raphson method.

Numerical integration by trapezoidal rule, Simpson's rule and Gaussian quadrature rule; Numerical
solutions of first order differential equations by Euler’s method, Modified Euler’s method and 4th order
Runge-Kutta method.

ReferenceBooks

1 | Grewal.B.S., Advanced Engineering Mathematics, Mercury Learning & Information, 2019

2 | Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 2019

3 | Elliott Ward Cheney, David Ronald Kincaid, Numerical Mathematics and Computing, Brooks/Cole,
Cengage Learning, 2013

4 | K. Sankara Rao, Introduction to Partial Differential Equations, PHI Learning Pvt. Ltd., 2010

CourseOutcomes

At the end of the course, students will be able to

COl | Write Fourier series for a given function

CO2 | Form the partial differential equation for family of surfaces.

CO3 | find solution of Laplace equation for various boundary conditions.

CO4 | model vibration of an elastic string/membrane and find discuss solution of it.

COS5 | model one dimensional heat equation and find analytic solution for some boundary condition

CO6 | find the numerical solution of linear system of equations AX = b

CO7 | find the roots of transcendental and polynomial equations

CO8 | approximate the function and interpolate function and its derivatives
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CO9 | find single and double integral numerically

C010 | find numerical solution of ordinary differential equation.

Course Code : |[MTPC17

CourseTitle : | Iron Making and Steel Making

NumberofCredits 4

LTPCBreakup : L T P Contact hours C
3 1 0 4 4

Prerequisites(Coursecode) : | MTPC11,MTPC14

CourseType : | PC

CourseLearningObjectives

Toknowtheimportance ofthelronandSteelmakingandtoapplythemfortheadvancement ofthe
productionfeasibilities in steel Industriestocompetewith themodern-daymanufacturingroutes.

CourseContent

Classificationoffurnaces;differentkinds offurnaces; heatbalance,energyconservationandenergy
audit;parts,constructionanddesignaspectsofblastfurnace,ancillaryequipment; blastfurnace instrumentation.

Blastfurnacereactions;Gruner's theorem,carbondeposition, thepartitioning of soluteelements between
thelronandthe slag;reactionsin blast furnace;blastfurnaceslags;mass balanceandheat balance

Blast furnace(B/F)operations;B/F irregularities and remedial measures,B/Frefractoriesand causesof
failure,moderntrends in (B/F) technology overviewofdirectreductionprocesses,electric
smelting;productionof DRI(HBI/ Spongeiron)

Reviewoftraditional steel making;physical chemistryandthermodynamics;air/O, impurity interaction,
slagmetal interaction, roleof slags in refining, continuouscasting;foamingslag; removal of S andP; de-
oxidizers,alloying;

Open  hearthF/C;Bessemerconverters;bottomblown and top  blownprocesses;slag  practicesand
sequencing; LD, VD,AOD,andVOD;Ladlemetallurgy; electric arcfurnaceandDRIusage;energy
environmental andqualityconsiderations

ReferenceBooks

Thupkary R.H, ‘Introductionto Modern IronMaking’, Khanna Publications, Delhi,2004

Tupkary R.H., ‘Introductionto Modern SteelMaking’, Khanna Publishers,2004

Gupta O. P.,* Elementsof Fuels, Furnace and Refractories’, 2" Edition, KhannaPublishers, 1990

BashforthG.R, ‘Manufacture of Ironand Steel’,Volume I- 1V, AsiaPublications, 1996

N AW N -

Ghosh A, Chatterjee A, IronMakingand SteelMaking: Theory andPractice, PHIEEE, 2008.

CourseOutcomes

At the end of the course, students will be able to PO Correlation
Low | Medium High
CO1 | Classifydifferentkinds offurnacesandtheirancillaryequipment’sused 2 1
for Iron&Steelmaking
CO2| Analysevarious fa