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LESSON PLAN
Sub: Mech. Vibration

Theory/Sessional: Theory

Period Module No Topic Name
1 Damped System with Single degree of freedom: Equilibrium
method, problems
2 Viscous damping : Law of damping, problems
3 Logarithmic decrement , Steady state solution with viscous damping,
problems
4 Reciprocating and Rotating unbalance, problems
5 Base excitation and Vibration Isolation, problems
6 I Energy dissipated by damping, problems
7 Equivalent viscous damping. Sharpness of resonance, problems
8 Problems on viscous damping
9 Vibration measuring instruments, problems
10 Problems on vibration measuring instruments
11 Whirling of rotating shafts, problems
12 Problems on whirling of rotating shafts
13 Rigid shaft supported by flexible bearings, problems
14 Problems on rigid shaft supported by flexible bearings
Assignment 1
15 Two degree of freedom system: Generalized derivation of equation
of motion, problems.
16 co-ordinate coupling, problems
17 " Langrange’s equation, derivation, problems
18 Problems on Langrange’s equation
19 Dynamic vibration absorber, problems
20 Application of dynamic vibration absorber, problems
21 Problems on application of dynamic vibration absorber
Assignment 2
22 Multi-degree of system: Derivation of equation, examples of multi
degrees of freedom systems, problems
23 Calculation of natural frequencies, problems
24 Problems on calculation of natural frequencies
25 1] Maxwell’s reciprocal theorem, problems
26 Rayleigh method, problems
27 Stodala method, problems
28 matrix iteration & Holzer methods, problems
29 Problems on matrix iteration & Holzer methods
Assignment 3
30 v Torsional Vibration: Single & multi rotor system, problems
31 Problems on single rotor systems




32

Problems on multi rotor system

33

Geared system and Branched system, problems

34

Problems on geared system

35

Problems on branched system

36

Vibration of continuous system: Euler equation for beam, problems

37

Problems on Euler equation for beam

38

Problems on Euler equation for beam

39

Transverse vibration of beams with different end conditions.
Transverse vibration of cantilever beam, problems

40

Transverse vibration of simple supported beam and fixed beam,
problems

Assignment 4

Discussion and doubt clearing class
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FREE DAMPED VIBRATION

In many practical systems, the vibrational energy is gradually converted to heat or sound.
Due to the reduction in the energy, the response, such as the displacement of the system,
gradually decreases. The mechanism by which the vibrational energy is gradually converted
into heat or sound is known as damping. Although the amount of energy converted into heat
or sound is relatively small, the consideration of damping becomes important for an accurate
prediction of the vibration response of a system. A damper is assumed to have neither mass
nor elasticity, and damping force exists only if there is relative velocity between the two ends
of the damper. It is difficult to determine the causes of damping in practical systems. Hence
damping is modeled as one or more of the following types.

Types of Damping

1. Viscous damping

2. Coulomb damping

3. Structural damping

4. Slip or interfacial damping

1. Viscous damping

Viscous damping is the most commonly used damping mechanism in vibration analysis.
When mechanical systems vibrate in a fluid medium such as air, gas, water, or oil, the
resistance offered by the fluid to the moving body causes energy to be dissipated. In this case,
the amount of dissipated energy depends on many factors, such as the size and shape of the
vibrating body, the viscosity of the fluid, the frequency of vibration, and the velocity of the
vibrating body. In viscous damping, the damping force is proportional to the velocity of the
vibrating body. Typical examples of viscous damping include (1) fluid film between sliding
surfaces, (2) fluid flow around a piston in a cylinder, (3) fluid flow through an orifice, and (4)
fluid film around a journal in a bearing.

2. Coulomb damping

Here the damping force is constant in magnitude but opposite in direction to that of the
motion of the vibrating body. It is caused by friction between rubbing surfaces that either are
dry or have insufficient lubrication.

3. Structural damping

When a material is deformed, energy is absorbed and dissipated by the material. The effect is

due to friction between the internal planes, which slip or slide as the deformations take place.



When a body having material damping is subjected to vibration, the stress-strain diagram
shows a hysteresis loop. The area of this loop denotes the energy lost per unit volume
of the body per cycle due to damping

4. Slip or interfacial damping

Microscopic slip occur on the interfaces of machine elements in contact under fluctuating
loads. The amount of damping depends upon the material combination, surface roughness at

interface, contact pressure and the amplitude of vibration.
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