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We are often subjected to
vibration in our life




We are often subjected to vibration
problems in our life
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Figure 1.7

Tacoma Narrows bridge during wind-induced vibration. The bridge opened on July 1,
1940, and collapsed on November 7, 1940. (Farquharson photo, Historical Photography Collection,
University of Washington Libraries).
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Figure 1.6
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Finite element idealization of the body of a bus [1.16].
(Reprinted with permission © 1974 Society of Automotive Engineers, Inc.)
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Figure 1.8

Vibration testing of the space shuttle Enterprise. (Courtesy of NASA).
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Vibration Videos



Basic Concepts

Degrees of Freedom
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(a) Slider-crank- (b) Spring-mass system (c) Torsional system
spring mechanism
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Basic Concepts

Degrees of Freedom
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Basic Concepts

Degrees of Freedom
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Modelling of Mechanical Systems
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Modelling of Mechanical Systems
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Types of Vibration Responses

Periodic Vibration
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Types of Vibration Responses

Periodic Vibration
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Types of Vibration Responses

Transient Vibration
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Random Vibration
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Stiffness

Stress A

Basic Concepts
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Force (F)
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Strain Deformation (x)
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X = x-1 — Xz



Basic Concepts

Stiffness
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Stiffness — Parallel arrangement
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Stiffness — Series arrangement
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Equivalent Stiffness

i
*'j stz
:; S — F
7

X s et

(a)

¥
7
)+ ——
. —
! AE O



Equivalent Stiffness
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(a) Cantilever with end force (b) Equivalent spring
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