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Vibration Isolation and Transmissibility ¢

1) Angular Velocity of Vibration using Force Transmitted G‘

() -

B -

v (B92295)? _ (60000N /m)’

0.200022rad /s =
ex rad/s 9000Ns/m

2) Applied Force given Transmissibility Ratio @

F
=t
e
48021.6N
2501.125N = ———
B s01.125N = 55
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3) Applied Force given Transmissibility Ratio and Maximum Displacement
of Vibration G

2 ( )2 Open Calculator @
K- \/ k+ (c-o

0.8m - \/ (60000N/m)” + (9000Ns/m - 0.2rad /s)’

2501.125N =
ex 9.2

4) Damping Coefficient using Force Transmitted @

V() -

@

Open Calculator (&'

Be-

/ (802L6N)? _ (60000N /m)?
0.2rad/s

B0 9001.012Ns/m =

5) Force Transmitted @

Open Calculator @

FT:K-\/k2+(c-m)2

] 48021.6N = 0.8m - \/ (60000N /m)? + (9000Ns/m - 0.2rad /s)*
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6) Magnification Factor given Transmissibility Ratio @

Bo-

(A
-k Open Calculator ($

VE+ (c-0)?

19.2 - 60000N /m

a 19.19137 =

\/ (60000N /m)* 4 (9000Ns/m - 0.2rad /s)?

7) Magnification Factor given Transmissibility Ratio given Natural Circular

Frequency @
e Open Calculator (%'
D -
1 _|_ 2‘C'0) 2
Ce oy,
19.2
B 18537 =

1 4 (2:9000Ns/m-0.2rad/s 2
1800Ns/m-0.194rad/s

8) Maximum Displacement of Vibration given Transmissibility Ratio @

Bx-

(.
€. Fa Open Calculator (9

\/k2—|—(C'(D)2

19.2 - 2500N

B0 0.79964m =
(60000N/m)” + (9000Ns/m - 0.2rad /s)’
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9) Maximum Displacement of Vibration using Force Transmitted @

Fr Open Calculator (%

B 0.5m 48021.6N
\/ (60000N/m)” + (9000Ns/m - 0.2rad /s)’

10) Natural Circular Frequency given Transmissibility Ratio @

Bo.- ——

®
J1+1

B 0.194987rad /s =

Open Calculator @

0.2rad/s
1
\/1 + 103

11) Stiffness of Spring using Force Transmitted @

Bx- /() o

Open Calculator @

2
B0 60000.01N/m = \/ (%) — (9000Ns/m - 0.2rad/s)>
.01m
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12) Transmissibility Ratio (%

Open Calculator (%'

K- /1% + (c-0)?
£ = F

0.8m - \/ (60000N /m)? + (9000Ns/m - 0.2rad/s)*
2500N

@ 19.20864 =

13) Transmissibility Ratio given Force Transmitted @

Fr Open Calculator (%'
£ = ——
Fa
48021.6N
19.20864 = ——
@ 2500N

14) Transmissibility Ratio given Magnification Factor @

Open Calculator (%'

)4 & —

D /K4 (c-0)’
k

19.19 - \/ (60000N /m)? + (9000Ns/m - 0.2rad/s)?
60000N /m

@ 19.19863 =
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15) Transmissibility Ratio given Natural Circular Frequency and Critical

Damping Coefficient @

5 Open Calculator @
C-®
\/1 —I_ ( (Cc'mn)2 )
2
2 2
2-co ©
() + (- (2))
2-9000Ns/m-0.2rad/s
\/ 1+ <(1800Ns/m~0.194rad/s)2)
2 2\ 2
2-9000Ns/m-0.2rad/s 1 0.2rad/s
\/( 1800Ns/m-0.194rad/s) + ( B (0.194rad/s) )

16) Transmissibility Ratio given Natural Circular Frequency and
Magnification Factor @

2:c-o 2
g i (250

CC.O‘)]_’]_

B:-

@ 0.09842 =

Open Calculator @

9 . 9000Ns /m - 0.2rad /s \ 2
B0 198.7636 = 19.19 - 4 /1 + s/m - 0.2rad /s
1800Ns/m - 0.194rad /s
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17) Transmissibility Ratio if there is No Damping @
&= 2
(&) -
0‘)11

a 15.92047 =

0.2rad/s 2 _1
0.194rad/s

18) Transmitted Force given Transmissibility Ratio @

]:_"‘rI':EZ']:_"‘a

a 48000N = 19.2 - 2500N
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Variables Used

€ Damping Coefficient (Newton Second per Meter)

C Critical Damping Coefficient (Newton Second per Meter)
D Magnification Factor

F , Applied Force (Newton)

F Force Transmitted (Newton)

k Stiffness of Spring (Newton per Meter)

K Maximum Displacement (Meter)

€ Transmissibility Ratio

W Angular Velocity (Radian per Second)

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

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

e Measurement: Length in Meter (m)
Length Unit Conversion @

e Measurement: Force in Newton (N)
Force Unit Conversion K

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

e Measurement: Angular Velocity in Radian per Second (rad/s)
Angular Velocity Unit Conversion @

e Measurement: Damping Coefficient in Newton Second per Meter (Ns/m)
Damping Coefficient Unit Conversion @
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