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Experimental Behavior Analysis of Double Isolated
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ABSTRACT

Two types of vibration problems are encountered in industrial field: active isolation and passive

isolation. In a passive type of vibration isolation, a foundation of a delicated machinery such as

TEM, SEM, inspection-probe test, photolithograph, etc. is designed to have a vibration amplitude

lower than an acceptable limit. In an active type, the isolation is focused on the vibration reduction

caused by the machine itself(pump, motor, press, compressor, etc.). The foundation for such a

machine should be so designed as to reduce the transmitted vibration below the permissible level

prescribed. At any case, a transmissibility and stability must to be considered. Since an active

isolation type is aimed for a vibration source, it is useful to isolate the transmitted vibrations

energy from a major vibration source at the specific location. In this paper, a designed

methodology of double anti-vibration system has been examined in order to have low

transmissibility and reliable stability. Also experiment of scale model behavior has been conducted.

Finally, the experiment output of the transfer function is compared to the analytical data.
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¢ > Damping coefficient
Fy I Exciting force amplitude

{F(w)} : n—vector of Fourier transforms of user
specified excitation force

{H(w)} : {nxn) matrix of FRFS synthesized
from modal data

k . Spring constant of 1 DOF

k1 Lower mass spring constant of 2 DOF

k,  : Upper mass spring constant of 2 DOF

m : Mass of 1 DOF

m. . Lower mass of 2 DOF
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m» : Upper mass of 2 DOF

n . Number of DOFS in the mode shape

T Transmissibility

{z(w)} : Computed #-vector of Fourier trans-
forms of structure response

Zy Ocillating amplitude of 1 DOF

Z, . m,, ocillating amplitude of 2 DOF

z1 . Lower mass displacement

z; . Upper mass displacement

2z Floor displacement

w  : Circular frequency of exciting force
w L (k/m)"”

w: . (kz/mz)l/z
@, . Undamped Natural frequency of 1 DOF
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Table 1 Description of 2 DOF scaled model

ITEM Description
m 2bkg steel plate

Remark

* 1A% A=
m: 35kg steel plate H= A

=35k
ki 24kgf/cm steel spring " &
- k=8kgf/cm
k» 8kgf/cm steel spring
fo=20N
Support .
4 point 2 FA eI o).
number

* 12HFE WAl A e e 22145 254k
AYmAe] S50 2w ofgste] A

32 HEM Alagel T4

AYFEEY NG SE 24, 28] 9
g A|2"2 Fig. 674 o] A8, 24 FFT
< o83l AdgrE A sy}
» Frequency Span : 1 ~ 13.5Hz.
» ChA : Transient window A&
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Fig.7 Three—dimensional modeling of double anti-

vibration system
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Table 2 Description of upper and lower plate mode
Mode No. Frequency Compliance Description- Remark
[X(w)/F(w)]
Mode #1 1.7 Hz M.P. No. %434 200 m/N upper plate diagonal direction
rigid body pitching mode Upper Plate
Mode #2 2.23 Hz M.P. No. #46 200mm/N upper plate z-direction rigid
body mode
Mode #3 5.74 Hz M.P. No. #4 0.2mm/N low plate z-direction rigid
body mode
Mode #4 7.25 Hz M.P. No. #4 12xm/N low plate r-axis rolling rigid
Lower Plate
body mode
Mode #5 8.23 Hz M.P. No. #19 15zm/N low plate y—-axis pitching rigid
mode
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Fig.11 Arrow shows the bending mode of the plate
Table 4 FRS analysis of eccentric exciting force effects of rolling and pitching modes
Eccentricity o Eccentriicity
Mode No. Freq. . . Remarks
measurement point exciting force
Mode #1| 1.70Hz No. #347 5 0.06N Upper plate diagonal direc-
tion pitching
Mode #4 | 7.25Hz No. #57Z 1.3mN Low plate x—axis rolling
Mode #5| 8.23Hz No. 57 ImN Low plate y—axis pitching
* HAZPY AL 23RIAY Ao v)akeba FAlel S #46& PR eR sl spEe INo® 98

oo} k.

Def. Shape Z

Mode # 4
Freguency ;: 7.25 Hz

Y

Fig.12 Comparison of the rolling mode(mode No. #
4) shape with considered eccentric effect
mode shape(arrow:Def. Shape) by FRS
analysis(mode No. #4)
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$18, 19, 20, 212 2228y =)x| $|x]o]x #41, 45, 47, 51& Pu| A== 9} o Ssk= A ko] FA 9]z o},

SIZASTSIESX /A 24 A 435, 199249/ 291



2

o] &7] » o]A

(4) Richard C. Stroud, August 1987, “Excita- Diefz and Frank A. Spanel”’, A Vibration Control
tion, Measurement, and Analysis Methods of Case History Trilogy, S&V.
Modal Testing”. (8) °]%7], ol7t4l, 1991. 6, “H=~]71¢ v]zl
(5) P. Srinivasulu, C.V. Vaidyanathan, Hand ZA7E”  JFFASAETEE, 9l&A e 3]
Book of Machine Foundations, McGraw—Hill Book %3, pp.175~181.
Company (9) 01%7], o]Aled, 1991. 11, “Mount-Base
(6) 1M, 1989, “wrwA]3Ast 2E4ed7) Structure Z1EA 2] AR 27 wE w=af4”, 91
=7, AuFsta] =], 55/12. Z=A st 5] =74, pp.5~11.

(7) Chris D, Powell, August 1985, “Carol P.

292 /szrSrERstE X /A 2H A 43, 19924



