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An electronic control system for an automobile engine is to be mounted on top of the fender inside
the engine compartment of the automobile as illustrated in the figure. To protect it from fatigue and
breakage, it is desirable to isolate the module from the vibration induced in the car body by road
and engine vibration. Hence the module is mounted on an isolator. Design the isolator (pick ¢ and
k). Once the design values for isolator are chosen, calculate the magnitude of the force transmitted

to the module through the isolator.

% Electronic Car body

1. The mass of the module is 3 kg. control module

2. The dominant vibration of the fender is

approximated by y(z)=0.01sin(35¢) m. Isolation
mounting
3. It is desire to keep the displacement of the
module less than 0.005 m at all times.
; x(r)
[Daniel J. Inman, Ex. 5.2.1] i _T_x(f) m

\_| Tsolator ;‘%v(f) ‘ y(1)
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(b) (c)




nlandazldiumansauaziNawadlasisn Y 1¥iiny 0.01 m 82wNIIaWRELAakUad module X 71
@a9nN13AatauNI 0.005 m AIIHHL be

TR=2-0902_¢5
Y 0.01

LWaNaIININNTINEIRENS 3z la3ila T.R. = 0.5 mmuﬁanqwﬁﬁaomsaaﬂLLmJ F RZAATEIU

AMnih ¢ laidug 9 danuaadluaaelugidusng

1.2 — {
1.0
0.8 —
TR. 0.6 —

04 \

=1
=05

02 - (=02

0.0 '
0 1

w T

v o

augﬁluﬁﬁlﬁaﬂlﬁ £ =0.0242l67 7 = 1.73 nenidenilauisnmiddng g leaoil
1. anuissam@ wldan » = w/w, =350, =1.73
G @ =20231rad/s
2. AANNIIRUSI £ W lean o, = Jk/m =\[k/3 =20.231 rad/s
G40 & =1228 N/m ANS
3. Fulszansanuniig ¢ mldan ¢ = 2¢mo, =2(0.02)(3)(20.23 1) =2.428 kg/s ANS

Waldd & uaz ¢ Wasduuad nanansathldidanidn & uas ¢ MruNzaNann catalog da b
minidanldnansge a1adesRiaTanaInTa anwendolumadszney tr9gunndld
N0 L wew

%

qﬂﬂstﬁuwaﬂ’mmﬁlgm‘i’lﬁ'@ﬁaULLsaﬁﬂizv‘h AITHNG AININTIN AL IINFINIUA L AIT

(1-r*)*+(2¢)?
AINU  F, =(1228(0.01)(1.73)2(0.5)=18375 N ANS
wineniermalalimnnduld  fxansaldlaes  dusessnnduld  Adudufiazeas

FTzkYrZ\/ Q) _4y2TR)

Faunauldwasan 7 uaz § glwl uazyhnsduwindnddna




< =

fmuduminesiia szoe static deflection anavzidwdanlalunisfiaas Fve1aarrasad
ez hans a9t

s="8_00O8D _054m
k 1228

At A & ' = A a o o
328z 2.4 cm Hlunsdinidusnoudonaznanzay addlsnauafonaazanniinlddnsy
Urymdne 1w nidivasnaniiiaeiliadn udu

INA0E19RITWLINNNIEBNUUL Isolator THhie HENINITABINITIDTOW lVTEIVUNA
MIFUFLNOUIAD SIADINNTANDILIIEININ LazIzee static deflection dasifiadainanad
AMULABITBINUNI LTI
maenzidymiludietet Sududesindssuy@giunaog ads u madnuald
fl . = a { 2 {
wwadluzl y(1)=0.01sin@5) Biluanaduas anudvasmInszguanaazidfsuuias
IMFUAGAN Y 1T FIWAUIDUU  aNuTIMTARaun  WisANuTITaLIATRILUA
atndlsfianuen y Aifmualasgdoanuuy adsidudrdnnafivainsauluniseanuuy 1w
) P A ad o ] A v A ad
PINANIFURELNEY ¥ NA1N0a%Y 9193z1aenIN 0.01 m nIaMINIEdUNANNNEKNAL
a a ' = } @ a o A a SN . I
fiaewdannnin 35 radis Geazasmalidn 7 lunsdlusnszduau  fdnannndndnnls
paNUUY Fadn T.R. nudges wuazlidnloandindfeanuuvagudd damansnldnule

1161
@18e1d 7-2 A sensitive electronic system, of mass 30 kg, is
supported by a spring-damper system on the floor of a building that
30 kg is subjected to a harmonic motion in the frequency range 10-75 Hz.
If the damping ratio of the suspension is 0.25, determine the
k Lle stiffness of the suspension if the amplitude of vibration transmitted

T/l 10-75Hz !0 the system is to be less than 15 percent of the floor vibration

Base

over the given frequency range. [Singiresu S. Rao, Prob. 9.46]
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Smaller centrifugal
fans can be directly
mounted on isolators.
(Fan shown is a Model
18-BISW Arr. 10)

Larger centrifugal fans
and all sizes of Arr. 1 or
3 fans are typically
mounted on structural
bases. The fan shown
in this photo is
mounted on a structural
base with height saving
brackets and free
standing springs.

(Fan shown is Model 30
AFDW, Arr. 3)

E"f Coil spring isolator with integral viscous dampmj unit.

Greenheck Fan Corp., Catalog Mounting Bases and Vibration

Isolation SN Rev.2 March 2006

Fabreeka Vibration & Shock control, Foundation

Isolation Solutions for Equipment & Machines

Eﬂﬁ 7-5 @18814 Isolator
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Top view ¢188149 7-3 A model of a washing machine is illustrated in

kl2 § |1|'| cl2 the figure. A bundle of wet clothes form a mass of 10 kg
(mg, m,) and causes a rotating unbalance. The rotating
C e m,, O
I~ 0 mass is 20 kg (including my) and the diameter of the washer
A m
/ | basket (2e) is 50 cm. Assume that the spin cycle rotates at
kiz % cl2 300 rpm. Let k be 1000 N/m and ¢ = 0.01. (a) Calculate
Frictionless . ) . .
" support the force transmitted to the sides of the washing machine.

(b) The quantities m, my, e and ® are all fixed by the
previous design, Design the isolation system so that the
force transmitted to the side of the washing machine is less

than 100 N. [Daniel J. Inman, Prob. 5.8-5.9]
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4. Shock Isolator
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5. AIQATUN1IERALINaK (Vibration absorber)
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1.

Ceiling @18819 7-4 A pipe carrying steam through as a section

of a factory vibrates violently when the driving pump hits a

7 Pipe
@ é speed of 232 rpm. In an attempt to design an absorber, a
Absorber
trial 1 kg absorber tuned to 232 rpm was attached. By

N
changing the pump speed, it was found that the pipe-

absorber system has a resonance at 198 rpm. Redesign
the absorber so that the natural frequencies are less than
160 rpm and more than 320 rpm. [@QJ@LLﬂa\‘iﬁnﬂ William T.
Thomson and Marie D. Dahleh, Prob.5-46]
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