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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Dynamics and Vibration
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’ Originating Department Department of Mechanical and Energy Engineering
HERS

3. ME301
Course Code
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Pre-requ.isites Lor Other|y/10011 WA /TFEB Ordinary Differential Equation B
Academic Requirements
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Courses for which this course
is a pre-requisite
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Cross-listing Dept.

R KB H I SYLLABUS
#% H¥5 Course Objectives

This course provides students with necessary background of dynamics of particles, dynamics of rigid bodies,
and dynamics of flexible bodies (vibration). Students will learn how to describe motion in different
coordinate systems (kinematics) and how to develop the relationship between the forces applied on the
system and the motion caused (kinetics). The approaches of differential equations, principle of work and
energy, and principles of linear and angular impulse and moment are introduced to solve dynamic problems in
different disciplines. Analysis for both free vibration and forced vibration for linear single degree—of-—

freedom (SDOF), multiple degree—of-freedom (MDOF), and continuous systems are discussed.

FiiE % > R Learning Outcomes

After completing this course, the students should learn the basic concepts and principles of dynamics and
vibration, develop problem—solving skills for applications in different engineering disciplines, and

provide sound background for more advanced studies.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Kinematics and Kinetics of Particles
o Fundamentals of Dynamics

. Rectilinear Continuous Motion
. Rectilinear Motion with Constant Acceleration
. Rectilinear Erratic Motion
o Curvilinear Motion_ Rectangular Components
. Motion of a Projectile
. Curvilinear Motion Normal and Tangential Components, Cylindrical Components
o Absolute Dependent Motion Analysis
. Relative Motion of Two Particles
. Equations of Motion Rectangular Coordinates, Normal and Tangential Coordinates, Cylindrical
Coordinates
. The Work of a Force
. Principle of Work and Energy
. Power and Efficiency
. Conservation of Energy
. Principle of Linear Impulse and Momentum
. Conservation of Linear Momentum for a System of Particles
. Impact and the Coefficient of Restitution
. Angular Impulse and Momentum
Kinematics and Kinetics of Rigid Bodies
. Rigid Body Planar Motion. Translation

. Rotation about a Fixed Axis

. General Plane Motion: Relative Motion Analysis

. Instantaneous Center of Zero Velocity

. Absolute Motion Analysis

. Relative Motion Analysis Using Rotating Axes

. Mass Moment of Inertia

. Equations of Motion for Planar Motion: Translation and Rotation

. Equations of motion for planar motion: General plane motion

. Work and Energy for Rigid Body Planar Motion

. Impulse and Momentum for Rigid Body Planar Motion
Vibration

. Vibration of SDOF Systems

. Vibration of MDOF Systems

. Vibration of Continuous Systems
Laboratory sessions

. Introduction to the basic components and usage of vibration and control systems

. Parameters testing of free-vibration SDOF systems

. Parameters testing of forced-vibration SDOF systems

. Natural frequency and mode of vibration testing of MDOF systems

. Modal analysis and testing of MDOF systems

. Modal analysis and testing of free beam system based on variable time-based hammering method
Examinations

. Midterm Exam (Week 9)

. Final Exam (Week 17 or 18)
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b R ES %% R Textbook and Supplementary Readings

R.C. Hibbeler: Dynamics, 14'h edition, Pearson Prentice Hall, 2016.

S.S. Rao: Mechanical Vibrations. 5% Edition, Pearson Prentice Hall, 2011.
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% of final Penalty Notes
score

H & Attendance

10%

RE R
Class
Performance

/NI

Quiz

20%

WETH Projects

SPIRHE

Assignments

10%

BHER
Mid-Term Test

30%
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Final Exam

30%
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Final
Presentation
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Others (The
above may be
modified as
necessary)
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P it REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority
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