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( Vibration Characteristics of a Compound Mounting System on an Elastic Floor )

( Chan-Mook Kim, Soo-Eon Yun )
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Fig.2 Free body diagram of compound system
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Fig.3 The transmissibility of the mounting system for
various f) and f2
(m1=15.2, m2=18.2, mb=10kg, 1= 7]z=0.26 )
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Fig.4 The transmissibility of the mounting system for
various 7 and 72
(my=152, m3=182, mpy=10kg, fi=f,=63 Hz)
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Fig.5 The transmissibility of the mounting system for
various m; and mzwhen m, + mzis 456 kg.
(my=10kg, fi=f2=63Hz, 7,=22:=026)
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Fig.6 The transmissibility of the mounting system
for various m,
(my =152, my=182kg, fi=fz=63Hz, 7,=72=01)
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Fig.7 The transmissibility of the mounting system for

various 7,
(m1=152, mz=182, my=10kg, fi=f,=63Hz)
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Table 1. Material Properties
Material Size Mass(kg)
M1 Steel 315 X 25 ¢ 15.2
M2 Steel 9345 X 25 ¢t 18.2
Table 2. Isolator Properties
Spring
Material Size constant i;os;s
: (N/m) | factor
Stainless Steel
1 wirerope ¢4 X 4n X 55h 8,000 031
Stainless Steel
12 wirerope ¢4 X 3n X 55h 6,000 0.26
Stainless Steel
13 wirerope 04X 4nX 47h 18,000 0.38
Stainless Steel
14 wirerope ¢4X3nX47h | 11,000 0.34

Table 3. Elastic Floor Properties

i Receptance
Size (mm) | E (N/m3|p (kg/m} 77 (m/N)
Al [600X 600x 6t | 70X 10 | 2700 | 7.26x 1074
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Table 4. Damping ratio and loss factor of the isolators

Isolator | x; (mV)| x2 (mV) ¢ 7=2%
I, 71.2 27.1 0.154 0.31
Iz 185.1 81.8 0.130 0.26
I3 410.6 124.4 0.190 0.38
14 726 249 0.170 0.34
X1
of= 11127,:—2
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Fig. 8 Block diagram of measuring system
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Fig.9 Compliance of the mounting system for various

f1 and f2
(my =182, my=152, my=001 kg, 7:= 72=034)
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Fig.12 Compliance of the mounting system for various
m; and mz when m; + mg is constant

(my=001kg, i=f2=64Hz2, 7,=72=038)
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Fig.13 Compliance of the mounting system for various mj

(m1=182, my=152kg, fi=f=5Hz, 7:=72=031)
my = 0.01 kg my = 17 kg




54 &

g 249 309 A% 24 $AA42 7

A8 FAAAAN ¥ AVLYE SAen, oy

4 R AYY AAeyH $AA AARGd ge

gALHe el s BAX W AT

() $9FAAE FHYL 3¢ FEPAAE 9e 2
# AF4z AFHER] 2FHol T,

@ R PRAY £AATH ALSES U TAA
9 Maxs gaRm, FpgIAe eAAS7
Ad2& A¥A F18Y N2 paen

@ FugAE A B¢ AA(moruce 1A
Ja(m)fie] Rt B3 e AARE A
o AREL FAsEH AT,

(4) AX el AFo] AASLE WA, TUA FaF
M7t RopAn, AGFE FHopa},

(5) @utetel 4 Receptance’t #1d +& A~ 3
AR ol ¥s TY FHASL JAdAN Ao g
Lid-

ZuEgd

1. Singiresu S.Rao, “Mechanical Vibrations”, second
edition, Addison-wesley Publishing Company, pp.227
- 306, 1990

2. DENewland, “Methanical Vibration Analysis and
Computation”, New York, Longman Scientific and
technical, pp. 56 - 67, 1989

3. Yoshihisa Honda, “Vibration Isolator of a compound
mounting system”, Mem FacEnf., Kyoto Univ. vol.48,
No.3, 1986

4 Cyril M. HArris, “Shock and Vibration Handbook -
Third Edition-", McGraw-Hill book company, 1988

5. M.PNorton, “Fundamentals of Noise and Vibration
Analysis for Eng.” Cambridge Univ. Press, pp.304 -
370, 1989

6. F.S.Tse, “Mechanical Vibrations”, Second edition,
Allyn and Bacon Inc. pp.142 - 180, 1978

7. Beards, “Vibration Analysis and Control Sytem
Dynamics”, John Wiley and Sons, pp. 47 -77, 1981

8. Toshihito Asami. “Theory of Vibration Isolator of a
System with two Degree of Freedom”, Bulletin of
JSME, vol.29, no.258, 1986

9. Daniel J.Inman, “Vibration with Control Measurment
and Stability”, Pretice-Hall International, Inc., pp.183
- 208, 1989

10. William T. Thomson, “Theory of Vibration with
Applications”, Pretice-Hall International Inc., pp.65 -
81, 1988

11. J.P.Den Hartog, “Mechanical Vibration”, fourth edition,
McGraw-Hill Book company, pp.93 - 104, 1988

12. Y.Lin, WLuo, “A New for the Optimization of a
Vibration Isolator System”, Journal of Vibration and
Isolation, vol.112, 1990

13. Waynev. Nack, “Optimization for Vibration Isolation”,
International Journal for Numerical Method in
Engineering, vol.20, 1984

- 156~



