Mechanical Vibration

Vibration is oscillatory motion about a position. If the motion repeats itself after certain time interval, it is called periodic vibration and periodic vibration is always studied first. The minimum such time interval is defined as a period (in seconds). 

Another type of vibration, which does not repeats itself, is called aperiodic vibration. This type of vibration occurs when the vibrating system has two or more incommensurable natural frequencies, or contains nonlinearity, or has time-variant parameters and/or unsteadiness of the excitation.

Classifications:

Linear vibration and nonlinear vibration.

External force present/absent  (   free or forced vibration

Damping present/absent  (   damped or undamped vibration

Harmonic vibration

    
[image: image1.wmf]-4

-2

0

2

4

0

2

4

6

8


frequency  
[image: image2.wmf]t

/

1

=

f

 in Hz

[image: image3.wmf]t

w

/

2

2

p

=

p

=

f

 in radian/s


[image: image4.wmf])

sin(

)

(

t

A

t

x

w

=



A=4
=?


[image: image5.wmf])

2

/

sin(

)

cos(

)

(

p

+

=

=

t

A

t

A

t

x

w

w

w

w

&

       
[image: image6.wmf])

sin(

)

sin(

)

(

2

2

p

+

=

-

=

t

A

t

A

t

x

w

w

w

w

&

&



[image: image7.wmf]x

x

2

w

-

=

&

&

   or   
[image: image8.wmf]0

2

=

+

x

x

w

&

&


oscillation
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Periodic vibration
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Please plot
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from 0 to 2 and from 0 to 10.

A very important formula is Euler’s equation
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often used to represent harmonic motion (sinusoidal and/or co-sinusoidal) for general cases or to facilitate mathematical treatment.
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