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List of 12 Effect of Inertia of Constraint in
Longitudinal and Transverse Vibrations
Formulas

Effect of Inertia of Constraint in Longitudinal
and Transverse Vibrations @

Longitudinal Vibration &

1) Length of Constraint for Longitudinal Vibration @

Open Calculator @

Vlongitudinal "X
-
Vs

4m/s - 3.66mm
@ 7.32mm =
2m/s

2) Longitudinal Velocity of Free End for Longitudinal Vibration @

Open Calculator @

6 - KE
Vlongitudinal -
mc
6-75J
B 4.008919m/s = 2okg
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3) Natural Frequency of Longitudinal Vibration @

1 Open Calculator (%'

o Sconstrain )
. W = \/ W 2-m

13N /m 1
@ 0.18281Hz = :

28k
0.52kg + 52 2-7

4) Total Kinetic Energy of Constraint in Longitudinal Vibration @

Open Calculator @

m, V2
longitudinal
KE = -

28kg - (4m/s)?

@ 74.66667] =

5) Total Mass of Constraint for Longitudinal Vibration @

6 KE Open Calculator (¢
B =
longitudinal
6-75J
B 28.125kg = ——
(4m/s)
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6) Velocity of Small Element for Longitudinal Vibration @

X Vlongitudinal
. Vs = 1

3.66mm - 4m/s
7.33mm

a 1.997271m/s =
Transverse Vibration (&

7) Length of Constraint for Transverse Vibrations @

8) Natural Frequency of Transverse Vibration @

Sconstrain
Waattached +Mmc 140

B:-

13N/m
0.52kg+28kg: o

2.7

@ 0.215056Hz = \/
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9) Total Kinetic Energy of Constraint for Transverse Vibrations @

2 Open Calculator (%'
33 - me - Vtraverse

280

B KE =

33 - 28kg - (6m/s)’
118.8] =
ex JNERH) 550

10) Total Mass of Constraint for Transverse Vibrations @

280 - KE Open Calculator (%'
Me = 2
33 - Vtraverse

280 - 75J

B ir6m67kg = —————
33 - (6m/s)

11) Transverse Velocity of Free End @

Open Calculator @

[ 280 - 753
4.767313m /s — 4 | —om L2
ex m/s =1/ 33 38kg
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12) Velocity of Small Element for Transverse Vibrations @

2 3 Open Calculator (%'
(3 1ox® —x ) * Viraverse
ve =

2.13

(3 - 7.33mm - (3.66mm)? — (3.66mm)3) . 6m/s

B 1.870398m /s = -
2 (7.33mm)
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Variables Used

 f Frequency (Hertz)

o KE Kinetic Energy (Joule)

e | Length of Constraint (Millimeter)
e M Mass (Kilogram per Meter)

e M, Total Mass of Constraint (Kilogram)

* Sconstrain Stiffness of Constraint (Newton per Meter)

. Vlongitudinal Longitudinal Velocity of Free End (Meter per Second)
e Vg Velocity of Small Element (Meter per Second)

* Viraverse Transverse Velocity of Free End (Meter per Second)

e Wattached Load Attached to Free End of Constraint (Kilogram)

¢ X Distance between Small Element and Fixed End (Millimeter)
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Constants, Functions, Measurements used

e Constant: pi, 3.14159265358979323846264 338327950288
Archimedes' constant

e Function: sqgrt, sqrt(Number)
Square root function

¢ Measurement: Length in Millimeter (mm)
Length Unit Conversion @

e Measurement: Weight in Kilogram (kg)
Weight Unit Conversion C‘:

¢ Measurement: Speed in Meter per Second (m/s)
Speed Unit Conversion @

e Measurement: Energy in Joule (J)
Energy Unit Conversion @

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

¢ Measurement: Surface Tension in Newton per Meter (N/m)
Surface Tension Unit Conversion @

e Measurement: Linear Mass Density in Kilogram per Meter (kg/m)
Linear Mass Density Unit Conversion @
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Check other formula lists

¢ Load for Various Types of Beams Acting Over a Simply Supported

and Load Conditions Formulas @ Shaft Formulas @
¢ Critical or Whirling Speed of a e Natural Frequency of Free

Shaft Formulas @ Transverse Vibrations For a Shaft
e Effect of Inertia of Constraint in Subjected to a Number of Point
Longitudinal and Transverse Loads Formulas @
Vibrations Formulas [’_‘; ¢ Natural Frequency of Free
¢ Frequency of Free Damped Transverse Vibrations of a Shaft
Vibrations Formulas @ Fixed at Both Ends Carrying a
» Frequency of Under Damped Uniformly Distributed Load

Forced Vibrations Formulas @  Formulas (&'

« Magnification Factor or Dynamic * Values of length of beam for the
various types of beams and under

various load conditions

Magnifier Formulas L‘l
e Natural Frequency of Free

Transverse Vibrations Formulas (%
Formulas (O » Values of static deflection for the

various types of beams and under
various load conditions

e Natural Frequency of Free
Transverse Vibrations Due to A
Uniformly Distributed Load Formulas (5

¢ Vibration Isolation and

Transmissibility Formulas @
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