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FIRST/SECOND SEMESTER SYLLABUS
Course : Introduction to Mechanical Engineering Semester gl
Course Code 25BESC104/204D CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3-0-0-0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03
Examination type (SEE) Theory

Course Objectives (Course Skill Set)

1: Identify real-world problems with social relevance and apply fundamental mechanical
engineering concepts to propose viable engineering solutions.

2: Explain the construction, working principles, and performance parameters of internal combustion
engines and various power transmission systems and to Evaluate emerging technologies in future
mobility vehicles, such as electric and hybrid systems.

3: Classify different engineering materials, including metals, polymers, ceramics, and composites,
and explain their key properties. Illustrate the applications and advantages of advanced materials
such as composites and smart materials in modern engineering.

4. Describe the operating principles of common manufacturing processes (casting, machining,
forming, joining, additive manufacturing, etc.) and their industrial applications.

5: Summarize recent advances in mechanical engineering technologies and discuss their potential
impact on industry and society

Module-1
Introduction: Streams in mechanical engineering and their relevance/significance, role of
mechanical engineers in solving the real case problems (with examples), careers in mechanical
engineering. Realization of some of the engineering solutions through principles of mechanical
engineering(with a schematic diagram):

Introduction to Renewable energy sources: Solar, wind and biomass
Vehicle systems: Identification of parts of vehicle systems such as steering system, brake system,
gear system, working principle of Power steering.

Flying machines: Classification, basic parts involved in drone making, working principle of
Drones.
Number of Hours:8

Module-2
Engines: Introduction, petrol engine, diesel engines, Working of four Stroke engines, applications.
Insight into Future Mobility: Electric and Hybrid Vehicles, Components of Electric and Hybrid
Vehicles. Advantages and disadvantages of EVs and Hybrid vehicles.
Power Transmission systems: Classification of gears, simple & compound gear trains, concepts
of automatic and CVT transmission.

Number of Hours:8




Module-3

Engineering materials: Introduction, Classification, Ferrous and Non-Ferrous metals: Types,
Properties and their applications.
Composite materials: Introduction, Constituents of a composite, Classification, Types of Matrix and
Reinforcement materials, Advantages, Disadvantages and Applications of composite materials.
Smart materials: Introduction, Types - Piezoelectric materials, MR fluids, Shape memory alloys and
Advantages, Disadvantages and Applications.
Nano material: Introduction. Application in semi-conductor chips

Number of Hours:8

Module-4

Manufacturing overview, classification of manufacturing processes, process selection criterion.
Principles of Welding, soldering, brazing.
Introduction to machine tools — lathe, drilling and milling machine.
Lathe operations: Turning, facing, knurling,
Drilling machine operations: Drilling, reaming, tapping.
Milling machine operations: End milling, face milling.
Finishing operations: Grinding machine
Basic principles of 3D printing.
Number of Hours:8

Module-5

Advances in mechanical engineering
Automation technology: Definition of automation, types of automation, basic elements of
automation. Introduction to CNC, components, advantages and applications.
Mechatronic systems: Definition of mechatronics, elements of mechatronics systems, examples.
Elementary sensors: Working principle and applications of Potentiometer, capacitive sensor and
optical encoders.
Integrated system: Need for integration of technologies, ADAS (Advanced Driver Assistance
System), PLC

Number of Hours:8

Course outcome (Course Skill Set)
At the end of the course, the student will be able to:

COL1: Recognize the significance of mechanical engineering principles to solve the problems of
social relevance.

CO2: Understand the working of I.C. engines, power transmission elements and future mobility
vehicles.

COa3: Discuss the properties and applications of engineering materials, composite materials and
smart materials.

CO4: Describe the working principles and applications of various manufacturing processes.

CO5: Explain the advances in mechanical engineering in the field of manufacturing of semi-
conductor devices.

Suggested Learning Resources:
Books (Name of the author/Title of the Book/Name of the publisher/Edition and Year) Text
Books:
Textbooks:
1. Elements of Mechanical Engineering, K R Gopala Krishna, Subhash Publications, 2008
2. An Introduction to Mechanical Engineering, Jonathan Wickert and Kemper Lewis, Third
Edition, 2012




Reference books / Manuals:
1. Manufacturing Technology- Foundry, Forming and Welding, P.N.Rao Tata McGraw Hill
3rd Ed., 2003.
2. William D. Callister, Materials Science & Engineering, An Introduction, John Wiley & Sons
Inc, 2010.
V. Ganesan, Internal Combustion Engines, Tata McGraw Hill Education; 4th edition, 2017.
Robotics, Appu Kuttan KK K. International Pvt Ltd, volume 1
5. Groover M. P.(2008). Automation, production systems, and computer integrated
manufacturing, 3rd ed. Prentice Hall.
6. Dr SRN Reddy, Rachit Thukral and Manasi Mishra, “Introduction to Internet of Things: A
Practical Approach”, ETI Labs.

Hw

Web links and Video Lectures (e-Resources):

* https://nptel.ac.in/courses/112104526

* https://nptel.ac.in/courses/112104616

* https://nptel.ac.in/courses/112104769

« https://theconstructor.org/practical-guide/pelton-turbine-parts-working-design-aspects/2894/
* https://www.mechstudies.com/centrifugal-pump/

* https://cfdflowengineering.com/working-principle-and-components-of-drone/

* https://youtu.be/ilojp09VXHY

* https://www.theengineerspost.com/automatic-transmission/

* https://learnmech.com/continuously-variable-transmission-components-working-types

Assessment Structure:

The assessment in each course is divided equally between Continuous Internal Evaluation (CIE)
and the Semester End Examination (SEE), with each carrying 50% weightage.

* To qualify and become eligible to appear for SEE, in the CIE, a student must score at least 40%
of 50 marks, i.e., 20 marks (Average of 3 CIE Test will be scale down to 25 Marks

* To pass the SEE, a student must score at least 35% of 50 marks, i.e., 18 marks.

* Notwithstanding the above, a student is considered to have passed the course, provided the
combined total of CIE and SEE is at least 40 out of 100 marks.

Continuous Comprehensive Assessments (CCA):

CCA shall be conducted for 25 marks. It is evaluated through the learning activity which is aimed
at enhancing the holistic development of students. The activity should align with course objectives
and promote higher-order thinking and application-based learning.

Learning Activity : Case Study Presentation (Marks - 25)

Rubrics for Learning Activity:

Case Study Presentation (25 Marks)

Case Study topic should relate to key learning area from the syllabus and allow exploration of
practical applications, challenges, and innovations relevant to engineering education and industry.
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Suggest Innovative Deliver Methods may include (but are not limited to):
- Flipped Classroom
- Problem-Based Learning (PBL)
- Case-Based Teaching
- Simulation and Virtual Labs
- Partial Delivery of course by Industry expert/ industrial visits
- ICT-Enabled Teaching
- Role Play




