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List of 19 Frequency of Free Damped

Vibrations Formulas

Frequency of Free Damped Vibrations ¢

1) Amplitude Reduction Factor@

a-t
Areduction =e P

@ 1.822119 = 0-2Hz3s

2) Condition for Critical Damping K9

/| k
Cc:2.m. J—
m

60N /m

B0 17.32051Ns/m = 2 - 1.25kg - \/ [ 25kg

3) Critical Damping Coefficient @
CC — 2 -1m - O\)n

a 52.5Ns/m = 2 - 1.25kg - 21rad/s
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4) Damping Factor @

C Open Calculator (&'

5) Damping Factor given Natural Frequency @

D:-

C Open Calculator (&

2-m- o,

0.8Ns/m
2-1.25kg - 21rad/s

@ 0.015238 =

6) Logarithmic Decrement C‘:

d=2a- tp Open Calculator (&'
Bo6=02Hz-3s

7) Logarithmic Decrement using Circular Damped Frequency @

Ri=a:

2.1 Open Calculator (%'

04

2.
B3 0.20044 = 0.2Hz - Tﬂ
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8) Logarithmic Decrement using Circular Damping Coefficient @

2.17-¢C Open Calculator @
-
2 _ 62
cz—c¢

2.7-0.8Ns/m

B 0.631484 =

(8Ns/m)” — (0.8Ns/m)

9) Logarithmic Decrement using Natural Frequency @

a-2-1 Open Calculator (&'
5=
02 — a’
0.2Hz - 2 -
B3 0.059843 = 2 or

(21rad/s)” — (0.2Hz)”
Under Damping @

10) Circular Damped Frequency @

BV (3m)

m 2-m

60N /m 0.8Ns/m >
1920809 = -
&2 6.920800 \/ 1.25kg < 2. 1.25kg>

Open Calculator @
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11) Circular Damped Frequency given Natural Frequency @

de\/wi—a2

B0 20.99905 = \/ (21rad/s)’ — (0.2Hz)’

Open Calculator @

12) Displacement of Mass from Mean Position @

dmass = A. COS((Dd . tp) Open Calculator (%'
B 6.603167mm = 10mm - cos(6 - 3s)
13) Frequency Constant for Damped Vibrations L‘:

C Open Calculator (&
Az
m

DT T o5k

14) Frequency Constant for Damped Vibrations given Circular Frequency

@
Bo=y/ol— o

B0 20.12461Hz = \/ (21rad/s)® — (6)°

Open Calculator (&
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15) Frequency of Damped Vibration @

B -5 Vu ()
< Tr

m 2-m
1 60N 0.8N 2
B} 1.101481Hz = : /m 5/m
2.7 1.25kg 2.1.25kg

16) Frequency of Damped Vibration using Natural Frequency @

Open Calculator (%'

Open Calculator @

n

1
Bf=—— /ol —a
2.7

1 2 2
B 3.342102Hz = oo \/ (21rad/s)? — (0.2Hz)

17) Frequency of Undamped Vibration @

Open Calculator @

1 k
B =57 Vm

m

1 60N /m
1.102658Hz — :
&3 1-102658Hz 2. \/1.25kg
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18) Periodic Time of Vibration (&'

Bt =

2.0 Open Calculator @

JE-(55)°

2.7

@ 0.907869s =

60N/m [ 0.8Ns/m 2
1.25kg 51.25kg

19) Periodic Time of Vibration using Natural Frequency @

2.1 Open Calculator

@ 0.299213s =

\/(21rad/s)? — (0.2Hz)?
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Variables Used

a Frequency Constant for Calculation (Hertz)
A Amplitude of Vibration (Millimeter)

Aeduction Amplitude Reduction Factor

€ Damping Coefficient (Newton Second per Meter)

C Critical Damping Coefficient (Newton Second per Meter)
dmass Total Displacement (Millimeter)

f Frequency (Hertz)

Kk Stiffness of Spring (Newton per Meter)

M Mass Suspended from Spring (Kilogram)
tp Time Period (Second)

® Logarithmic Decrement
¢ Damping Ratio
Wy Circular Damped Frequency

Wy, Natural Circular Frequency (Radian per Second)
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Constants, Functions, Measurements used

e Constant: pi, 3.14159265358979323846264 338327950288
Archimedes' constant

e Constant: e, 2.71828182845904523536028747135266249
Napier's constant

e Function: cos, cos(Angle)
Trigonometric cosine function

e Function: sqrt, sqrt(Number)
Square root function
e Measurement: Length in Millimeter (mm)
Length Unit Conversion @
e Measurement: Weight in Kilogram (kg)
Weight Unit Conversion @
e Measurement: Time in Second (s)
Time Unit Conversion @
e Measurement: Frequency in Hertz (Hz)
Frequency Unit Conversion @
e Measurement: Surface Tension in Newton per Meter (N/m)
Surface Tension Unit Conversion K
¢ Measurement: Angular Velocity in Radian per Second (rad/s)
Angular Velocity Unit Conversion @
¢ Measurement: Damping Coefficient in Newton Second per Meter (Ns/m)
Damping Coefficient Unit Conversion @
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