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ABSTRACT

Parametric study on the lever type dynamic anti-resonance vibration isolator (DAVI) is executed to

introduce the system in the path of vibration transmission for the vibratory response attenuation. The

effects of inertia and location of the lever on the system performances are investigated using FEA.

The effects of other parameters such as ratio of lever lengths, ratio of masses and the location of

pivot are studied with analytical approach. According to the results, all the parameters except lever

location affect the system response in their own ways. Consequently, the optimal lever type DAVI

for translational or rotational system can be efficiently designed by selecting system parameters using

the procedure introduced in this study.
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Fig. 1 Mechanical model of the lever type isolator
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lator

Table 1 Specifications of lever vibration isolator

Description Unit Value

Upper base(m) kg 0.158

Mass Lower base(m,) kg 0.158
Control mass(m:) kg 0.126

Width(w) m 0.150

Height(h) m 0.075

Geometry Li m 0.046
L, m 0.023

Table 2 Element specifications for the FE model

Component Element type No. of elements
Top base Solid 64114
Bottom base Solid 64 114
Lever Solid 5004
Mass Solid 2480
Spring 1-D 4
Force(20N)

Fig. 3 FE model along with boundary condition and
excitation
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Table 3 Material properties of the isolator compo-

nents
VS Densit Poisson’s
Component modulus (k /msy -
(GPa) g
Top/bottom base 2.5 1170.0 0.30
Lever 71.0 5.0 0.33
Mass 2000.0 1.57E5 0.30
4
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Fig.4 Y/F from theoretical calculation and FE anal-
ysis
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Table 4 Lever masses and corresponding modal prop-

erties
" Modal properties
Model (kaz:%s)s Ng'telg.a 1 Mode shape
(Hz)
LM-1 | 24E-05| 414
LM—2 | 6.8E-03 | 41.0
LM-3 | 1.4E-02 | 40.6
LM—4 | 2.7E-02 | 39.9
LM-5 | 54E-02 | 38.6
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Fig.5 Y/F of the system in Table 1 with various
lever masses

Table 5 Lever and hinge locations to study the ef-
fects on isolator performances

Dimension Modal properties
Model L | L Natural
(mrTn) (l’l’lg’l ) freq. Mode shape
(Hz)

LP-1|31.5| 85| 414

LP-2|11.5|11.5] 41.0

LP-3| 8.5 |31.5] 40.6
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Fig. 6 Y/F for various lever locations given o =2,
H=08 and 7 =1
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Fig. 7 Y/F for various o given #=08 and 7 =1
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Table 6 Masses and 7 of the models to study the

effect of

Model | mdkg) | mykg) | m(kg) V4 Remarks
BM-1 0.095 0.221 0.076 2.33
BM-2 0.158 0.158 0.126 1.00 Basic
BM-3 0.221 0.095 0.176 0.43
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Table 7 Natural frequencies for Type I and II with

various 7
il Natural frequency(Hz) .
Type 1 Type 1I
BM-1 54.7 45.7
BM—2 424 424
BM-3 359 443
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