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Course Description

To understand the method of static force analysis and dynamic force analysis of mechanisms
To study the undesirable effects of unbalances in rotors and engines.

Prerequisites Co-requisites
Mathematics | & 11 Nil
required, elective, or selected elective (as per Table 5-1)
Required
Course Outcomes (COs)
co1 Upon completion of this course, the Students can able to predict the force analysis in
Mechanisms
CO2 Learn about the mechanical system and related vibration issues.
Cco3 Can be able to solve mechanical system problem.
Co4 Understand static and dynamic balancing
CO5 Understand the application of degrees of freedom and vibrations
CcO6 Understand critical speed of shafts
Student Outcomes (SOs) from Criterion 3 covered by this Course
COs/SOs | a b c d e f g h i j k |
COo1 H M H L L L L L L H
CO2 H M H L L L L H

CO3 H M M




CO4 | H M H L L L L
CO5 |H M H H
CO6 |H M H L L L L H
List of Topics Covered
UNITI FORCE ANALYSIS OF MECHANISMS 12

Static, Inertia and combined force analysis- Graphical and analytical method- Slider crank mechanism and
four bar mechanism. Turning moment diagram and flywheel-Applications in engine, Punching presses.

UNIT Il BALANCING 12

Static and dynamic balancing-Balancing of rotating masses- Balancing of several masses in different
planes.Primary and secondary unbalanced forces of reciprocating parts-Balancing of in line engines- Firing
order- Balancing of 'V’ and ‘W’ engines.

UNIT Il FREE VIBRATIONS OF SINGLE DEGREE OF FREEDOM SYSTEMS 12

Fundamentals of vibrations-Undamped free vibrations of single d.o.f systems—Derivation & solution of
differential equation-Torsional Vibrations-single rotor- Equivalent stiffness of spring combinations-Bifilar,
Trifilar suspensions-Compound pendulum-Types of damping-Damped free vibrations of single d.o.f-over,
critical, under damped- Damping coefficient - Critical damping coefficient-Logarithmic decrement

UNITIV FORCED VIBRATIONS OF SINGLE DEGREE OF FREEDOM SYSTEMS 12

Forced vibrations with-Constant harmonic excitation-Rotating & Reciprocating unbalance-Excitation of the
support-Energy dissipated by damping-Forced vibrations with coulomb, viscous damping-Vibration Isolation
and Transmissibility- Vibration Absorbers

UNITV CRITICAL SPEEDS AND SHAFTS WITH ROTORS 12

Lateral vibration of beams - Whirling speed of shaft - Shafts with two & three rotors-Geared system.
Dunkerly’s method for different types of beams & shaft with several loads.




