COURSE INFORMATION SHEET

Course Code: ME24303

Course Title: Mechanical Vibration
Pre-requisite(s): Basics of Mechanical Engineering
Co- requisite(s): NIL

Credits:

3 (L:3 T:0 P:0)

Class schedule per week: 3

Class:

B. Tech

Semester / Level: FIFTH

Branch:

Mechanical Engineering

Name of Teacher:

COURSE OBJECTIVES

This course envisions to impart to students to:

Obtain the model of vibratory systems of single, multi degrees of freedom system as well as
continuous systems.

Perform modal analysis of different systems.

Understand the experimental procedures in vibration analysis.

COURSE OUTCOMES (COs)

After the completion of this course, students will be able to:

Cco1

Explain the basic elements of vibration models

CO2

Analyze multi degrees of freedom systems.

Cco3

Solve the natural frequencies and mode shapes of a vibrating system.

CO4

Analyse the vibration of continuous systems.

COs

Apply the knowledge of vibration in practical problems.




SYLLABUS

(NO. OF

MODULE LECTURE

HOURS)
8

Module -1

Equation of motion with Newton's method, D' Alembart principle, and energy method, natural
frequency, response due to initial condition, Viscously damped free vibration, overdamped,
critically damped, and underdamped system, damped frequency, logarithmic decrement,
coulomb damping.

Module — 11

Harmonic excitation of undamped system, resonance, beating phenomenon, Harmonic
excitation of damped system, Magnification factor, rotating unbalance, support excitation,
vibration isolation, whirling of rotating shaft.

Module — III

Free vibration analysis of two degrees of freedom system, derivation of equation
of motion, coordinate coupling, principal coordinates, orthogonality of modes, Lagrange’s
equation, Forced vibration analysis of two degrees of freedom system due to
harmonic excitation; torsional vibration with two rotor masses.

Module — IV

Determination of natural frequencies and mode shapes of multi degree of freedom system
matrix formulation, influence coefficient, flexibility matrix, stiffness matrix, numerical
methods: Dunkerley’s method, and Method of matrix iteration.

Module - V

Introduction to the vibration of continuous systems; Lateral vibration of string;
Longitudinal vibration of bar; Torsional vibration of uniform shaft; Transverse vibration of
beams having different types of supports (Euler- Bernoulli beam).

TEXTBOOKS:
T1. Theory of Vibration with Applications: W. T. Thomson and Marie Dillon Dahleh, Pearson Education.
T2. Introductory Course on Theory and practice of Mechanical Vibrations by J.S.Rao and K. Gupta, Wiley
Eastern Ltd

REFERENCE BOOKS:
R1. Mechanical vibrations by Thammaiah Gowda, Jagadeesha T and D V Girish, McGraw Hill.

GAPS IN THE SYLLABUS (TO MEET INDUSTRY/PROFESSION REQUIREMENTS)

Real-world case studies, condition monitoring techniques, and industry-standard practices for vibration analysis
and control.

POS MET THROUGH GAPS IN THE SYLLABUS: PO 1-5.

TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN

Nonlinear vibration analysis and active vibration control techniques.

POS MET THROUGH TOPICS BEYOND SYLLABUS/ADVANCED TOPICS/DESIGN: PO 1-5, PO 11-
12.

COURSE OUTCOME (CO) ATTAINMENT ASSESSMENT TOOLS & EVALUATION PROCEDURE

DIRECT ASSESSMENT

Assessment Tool % Contribution during CO Assessment
Progressive Evaluation 50

End Semester Examination 50




Continuous Internal Assessment % Distribution
Mid Semester Examination 25
Quiz, Assignment 10+ 10
Teacher’s Assessment 5

Assessment Components

Continuous Internal Assessment

Semester End Examination

INDIRECT ASSESSMENT
1. Student Feedback on Course Outcome

COURSE DELIVERY METHODS

CD1 Lecture by use of boards/LCD projectors/OHP projectors
CD2 Assignments/Seminars

CD3 Laboratory experiments/teaching aids

CD4 Industrial/guest lectures

CD5 Industrial visits/in-plant training

CD6 Self- learning such as use of NPTEL materials and internets

CD7 Simulation

MAPPING BETWEEN COURSE OUTCOMES AND POs and PSOs
PO (PO | PO |PO (PO | PO |PO |PO |PO |PO1
6 8

Grading: No correlation — 0, Low correlation - 1, Moderate correlation — 2, High Correlation - 3

MAPPING BETWEEN COURSE OUTCOMES AND COURSE DELIVERY METHOD

Course Outcomes Course Delivery Method
Co1 CDl1, CD2,CD 6
CO2 CDl1, CD2,CD 6
CO3 CDl1, CD2, CD 6
CO4 CDlI, CD2,CD 6
COS5 CDl1, CD2,CD 6
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