Important Frequency of Under Damped Forced
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Formulas List of 15
Examples Important Frequency of Under Damped Forced
with Units Vibrations Formulas

1) Complementary Function Formula (a

Evaluate Formula (@

Evaluate Formula (@

Evaluate Formula @

X; = A.cos(wd . ¢) 1.6897m = 5.25m - cos ( 61z - 55° )
2) Damping Coefficient Formula (a1
[Formyia]
tan( ) - (k— m-w ) tan ( 55 ) - (60N/m - 25kg - 10rad/sz)
c = 4.9985 Ns/m =
w 10rad/s
3) Deflection of System under Static Force Formula (af
4) External Periodic Disturbing Force Formula (]
I o

F = FX,COS(w ) tp) 16.8771n = 20N - cos( 10radss - 1.25 )

5) Maximum Displacement of Forced Vibration Formula (af

Evaluate Formula @

FX
dmax: 2
2 2
\j(c-w) -(k-m-w )
20N
0.5601m =

(SNs/m . 10rad/s )2 - (60N/m - .251{g . 10rad/s 2)

2

Evaluate Formula @
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6) Maximum Displacement of Forced Vibration at Resonance Formula (af

B o |

d

max

X

0"

C-

k

w

n

0.561m = 0.3333333m -

Example with Units

60 N/m
5 Ns/m * 7.13 rad/s

Evaluate Formula @

7) Maximum Displacement of Forced Vibration using Natural Frequency Formula (af

XO
s S T VY
¢ w
0.3333333m
0.1885m =

5Ns/m 2) < ( 10rad/s 2

10 raays 2 :

rad/s

+11- =
7.13 rad/s

8) Maximum Displacement of Forced Vibration with Negligible Damping Formula (af

60 N/m 2

_ Emm
F, 20N
Aoy = ———— | | 1:6272m = - -
m ((Dnz - (DZ) .251(;; . (7.13rad/s - 10rad/s )
9) Particular Integral Formula (af

Formula

FX~cos(m~tp-¢-)
Xy = =
2 2
\j(c-u)) —(k—m-u) )
20N - cos ( 10radss - 1.2s - 55¢ )
0.0249m =

2
2 2
(SNs/m . 10rad/s ) - (60N/m - .251{;; . 10rad/s )

10) Phase Constant Formula (af

Evaluate Formula @

Example with Units

C-w 5Ns/m . 10rad/s
55.008° = atan >
60 N/m - .25kg . 10rad/s

- © formuladen.com Important Frequency of Under Damped Forced Vibrations Formulas PDF... 2/5



https://www.formuladen.com/en/maximum-displacement-of-forced-vibration-at-resonance-formula/Formula-3888
https://www.formuladen.com/en/maximum-displacement-of-forced-vibration-at-resonance-formula/Formula-3888
https://www.formuladen.com/en/maximum-displacement-of-forced-vibration-using-natural-frequency-formula/Formula-3890
https://www.formuladen.com/en/maximum-displacement-of-forced-vibration-using-natural-frequency-formula/Formula-3890
https://www.formuladen.com/en/maximum-displacement-of-forced-vibration-with-negligible-damping-formula/Formula-3889
https://www.formuladen.com/en/maximum-displacement-of-forced-vibration-with-negligible-damping-formula/Formula-3889
https://www.formuladen.com/en/particular-integral-formula/Formula-3897
https://www.formuladen.com/en/particular-integral-formula/Formula-3897
https://www.formuladen.com/en/phase-constant-formula/Formula-3896
https://www.formuladen.com/en/phase-constant-formula/Formula-3896
https://www.formuladen.com/en/maximum-displacement-of-forced-vibration-at-resonance-formula/Formula-3888
https://www.formuladen.com/en/maximum-displacement-of-forced-vibration-at-resonance-formula/Formula-3888
https://www.formuladen.com/en/maximum-displacement-of-forced-vibration-using-natural-frequency-formula/Formula-3890
https://www.formuladen.com/en/maximum-displacement-of-forced-vibration-using-natural-frequency-formula/Formula-3890
https://www.formuladen.com/en/maximum-displacement-of-forced-vibration-with-negligible-damping-formula/Formula-3889
https://www.formuladen.com/en/maximum-displacement-of-forced-vibration-with-negligible-damping-formula/Formula-3889
https://www.formuladen.com/en/particular-integral-formula/Formula-3897
https://www.formuladen.com/en/particular-integral-formula/Formula-3897
https://www.formuladen.com/en/phase-constant-formula/Formula-3896
https://www.formuladen.com/en/phase-constant-formula/Formula-3896
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

11) Static Force Formula (af

Formula Example with Units Evaluate Formula (&

20N = 0.3333333m - 60N/m

12) Static Force using Maximum Displacement or Amplitude of Forced Vibration Formula (af

Evaluate Formula (@
2
2 2
Fy = dpaye \/(c-m) -(k-m-m)

Example with Units

2 2
20.0317N = 0.561m - \/(mm - 10radss ) - (60N/m - 25kg - 10rad/s )

2

13) Static Force when Damping is Negligible Formula (af

[Formuia | [Example with Units | Evaluate Formula (@

F,=d . - (m o, - wz) -48.9701N = 0.561m - (.25kg - 713 rad/s - 10rad/s 2)

14) Total Displacement of Forced Vibration given Particular Integral and Complementary
Function Formula @

Formula Example with Units Evaluate Formula (&
1.7m = 0.02m + 1.68m

15) Total Displacement of Forced Vibrations Formula (af

Evaluate Formula (@

Fx~cos(m~tp-¢)

\/(c-u))z—(k—m-u)z)z

Example with Units

20N - cos ( 10vadss - 1.25 - 55° )

dmtzA-cos(u)d-q)) +

1.7146m = 5.25m -cos( 6mz - 55° ) +

2
2 2
(SNS/m . 10rad/s ) - (60N/m - .251(g . 10rad/s )
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Constants, Functions,
Measurements used in list of
Frequency of Under Damped Forced

Variables used in list of Frequency
of Under Damped Forced Vibrations
Formulas above

« A Amplitude of Vibration (Meter)

« € Damping Coefficient (Newton Second per
Meter)

« dax Maximum Displacement (Meter)
o dyo¢ Total Displacement (Meter)

« F External Periodic Disturbing Force (Newton)
. Fy Static Force (Newton)

.k Stiffness of Spring (Newton per Meter)
« M Mass suspended from Spring (Kilogram)
. tp Time Period (Second)

« X4 Complementary Function (Meter)
» Xo Particular Integral (Meter)
» Xg Deflection under Static Force (Meter)

« ¢ Phase Constant (Degree)
« W Angular Velocity (Radian per Second)
» Wy Circular Damped Frequency (Hertz)

« W, Natural Circular Frequency (Radian per
Second)

- © formuladen.com

Vibrations Formulas above

Functions: atan, atan(Number)

Inverse tan is used to calculate the angle by
applying the tangent ratio of the angle, which is
the opposite side divided by the adjacent side of
the right triangle.

Functions: cos, cos(Angle)

Cosine of an angle is the ratio of the side adjacent
to the angle to the hypotenuse of the triangle.
Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.

Functions: tan, tan(Angle)

The tangent of an angle is a trigonometric ratio of
the length of the side opposite an angle to the
length of the side adjacent to an angle in a right
triangle.

Measurement: Length in Meter (m)

Length Unit Conversion @

Measurement: Weight in Kilogram (kg)

Weight Unit Conversion @

Measurement: Time in Second (s)

Time Unit Conversion B

Measurement: Force in Newton (N)

Force Unit Conversion @

Measurement: Angle in Degree (°)

Angle Unit Conversion B

Measurement: Frequency in Hertz (Hz)
Frequency Unit Conversion @

Measurement: Surface Tension in Newton per
Meter (N/m)

Surface Tension Unit Conversion @
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 B
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Download other Important Longitudinal and Transverse Vibrations PDFs

e Important Load for Various Types of e Important Natural Frequency of Free
Beams and Load Conditions Transverse Vibrations Formulas @
Formulas [ ¢ |mportant Values of length of beam for

¢ Important Critical or Whirling Speed of the various types of beams and under
Shaft Formulas @ various load conditions Formulas (@

¢ Important Effect of Inertia of Constrainte Important Values of static deflection
in Longitudinal and Transverse for the various types of beams and
Vibrations Formulas @ under various load conditions

¢ Important Frequency of Free Damped Formulas @

Vibrations Formulas @ ¢ Important Vibration Isolation and

¢ Important Frequency of Under Damped Transmissibility Formulas (af
Forced Vibrations Formulas @

Try our Unique Visual Calculators

Percentage change @ . LCM of two numbers [

E7 Proper fraction @

3

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English Spanish French German Russian Italian Portuguese Polish Dutch

. © formuladen.com Important Frequency of Under Damped Forced Vibrations Formulas PDF... 5/5



https://www.formuladen.com/en/-load-for-various-types-of-beams-and-load-conditions-formulas/FormulaList-710
https://www.formuladen.com/en/-load-for-various-types-of-beams-and-load-conditions-formulas/FormulaList-710
https://www.formuladen.com/en/critical-or-whirling-speed-of-shaft-formulas/FormulaList-756
https://www.formuladen.com/en/critical-or-whirling-speed-of-shaft-formulas/FormulaList-756
https://www.formuladen.com/en/effect-of-inertia-of-constraint-in-longitudinal-and-transverse-vibrations-formulas/FormulaList-702
https://www.formuladen.com/en/effect-of-inertia-of-constraint-in-longitudinal-and-transverse-vibrations-formulas/FormulaList-702
https://www.formuladen.com/en/frequency-of-free-damped-vibrations-formulas/FormulaList-760
https://www.formuladen.com/en/frequency-of-free-damped-vibrations-formulas/FormulaList-760
https://www.formuladen.com/en/frequency-of-under-damped-forced-vibrations-formulas/FormulaList-793
https://www.formuladen.com/en/frequency-of-under-damped-forced-vibrations-formulas/FormulaList-793
https://www.formuladen.com/en/natural-frequency-of-free-transverse-vibrations-formulas/FormulaList-698
https://www.formuladen.com/en/natural-frequency-of-free-transverse-vibrations-formulas/FormulaList-698
https://www.formuladen.com/en/values-of-length-of-beam-for-the-various-types-of-beams-and-under-various-load-conditions-formulas/FormulaList-713
https://www.formuladen.com/en/values-of-length-of-beam-for-the-various-types-of-beams-and-under-various-load-conditions-formulas/FormulaList-713
https://www.formuladen.com/en/values-of-static-deflection-for-the-various-types-of-beams-and-under-various-load-conditions-formulas/FormulaList-708
https://www.formuladen.com/en/values-of-static-deflection-for-the-various-types-of-beams-and-under-various-load-conditions-formulas/FormulaList-708
https://www.formuladen.com/en/vibration-isolation-and-transmissibility-formulas/FormulaList-812
https://www.formuladen.com/en/vibration-isolation-and-transmissibility-formulas/FormulaList-812
https://www.visualpercentagecalculator.com/en/percentage-change/Perc-16
https://www.visualpercentagecalculator.com/en/percentage-change/Perc-16
https://www.visualfractioncalculator.com/en/proper-fraction-addition/frac-9
https://www.visualfractioncalculator.com/en/proper-fraction-addition/frac-9
https://www.lcmhcfcalculator.com/en/lcm-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-1
https://www.lcmhcfcalculator.com/en/lcm-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-1
https://www.formuladen.com/PDF/Nodes/793/List-of-Important-Frequency-of-under-damped-forced-vibrations-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/793/Lista-de-Importante-Frecuencia-de-vibraciones-forzadas-poco-amortiguadas-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/793/Liste-de-Important-Frequence-des-vibrations-forcees-sous-amortissement-Formules.PDF
https://www.formuladen.com/PDF/Nodes/793/Liste-von-Wichtig-Haufigkeit-von-untergedampften-erzwungenen-vibrationen-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/793/%d0%a1%d0%bf%d0%b8%d1%81%d0%be%d0%ba-%d0%92%d0%b0%d0%b6%d0%bd%d1%8b%d0%b9-%d0%a7%d0%b0%d1%81%d1%82%d0%be%d1%82%d0%b0-%d0%bd%d0%b5%d0%b4%d0%be%d0%b3%d0%b0%d1%88%d0%b5%d0%bd%d0%bd%d1%8b%d1%85-%d0%b2%d1%8b%d0%bd%d1%83%d0%b6%d0%b4%d0%b5%d0%bd%d0%bd%d1%8b%d1%85-%d0%ba%d0%be%d0%bb%d0%b5%d0%b1%d0%b0%d0%bd%d0%b8%d0%b8-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/793/Lista-di-Importante-Frequenza-delle-vibrazioni-forzate-sotto-smorzamento-Formule.PDF
https://www.formuladen.com/PDF/Nodes/793/Lista-de-Importante-Frequencia-de-vibracoes-forcadas-subamortecidas-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/793/Lista-Wa%c5%bcny-Czestotliwosc-niewytlumionych-drgan-wymuszonych-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/793/Lijst-van-Belangrijk-Frequentie-van-ondergedempte-gedwongen-trillingen-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

