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S.S. Rao, Mechanical Vibrations, 5t edition, 2010.

D. J. Inman, Engineering Vibration, 3" edition, 2007.

W. Thomson, Theory of Vibration with Applications, 2004.
L. Meirovitch, Elements of vibration analysis, 1986.
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Higher Speeds

Greater Flexibility
Lighter Weight

Larger Excitation Forces
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v' Good Vibrations (Serve a Useful Purpose):

* Shakers in parts sorters, aligners, feeders, etc.
e Vibration therapy

e Jackhammer vibration necessary for the task
* Musical instrument vibration

* Polishers, finishers, and mixers
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v Bad Vibrations (Unpleasant or Harmful):
e Seismic destruction
 Wind induced vibration
* Vibration in machine tools
* Vehicle vibrations (due to road disturbances, engine, etc.)
* Noise-generating vibrations
* Vibration in electrical components (e.g., relays)

Bam, 2003
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** Design and development of aircraft and space craft (analyze and
avoid excitation of resonances by engine, atmospheric, control
surface excitations, etc.). Proper vibration isolation and control
(active and passive methods)

» Design of bridges and buildings (modal analysis); Dynamic stability
(avoid catastrophic self-excited vibration)

s Hardware degrade/malfunction faster (e.g., components in PCs and
control devices) ,Analysis and testing during design and development
stages, for proper vibration performance , Vibration testing during
production (for quality control), Qualification testing for specialized
applications (e.g., nuclear power plants)
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Machine tool vibration, Degrades product quality; increases rate of
wear and tear, frequency of malfunction, tool breakage and repair
(increased frequency/cost of maintenance); creates noise and
operator discomfort

Proper design of machine tools and components

Incorporation of vibration control, isolation, and proper mounting
practices

Reduced vehicle vibration, Improved performance, ride quality and
comfort; reduced maintenance and repair Suspension design, engine
balancing, active and passive control, body design



