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ABSTRACT

Transfer matrix for the lever type dynamic anti-resonance vibration isolator (L-DAVI) is defined by
the vector type four pole parameter method. Defined matrix is applied to a 2-DOF vibratory system
with an L-DAVI to obtain the transfer matrix for the total system. The accuracy of the transfer matrix
for the L-DAVI is validated by comparing system accelerance from transfer matrix method (TMM) with
that from conventional method. Accelerance for a 4-DOF target system simulating a real mechanical
system is calculated using TMM. Finally the optimal configuration and location of the L-DAVI(s) to
improve system accelerance are investigated using the transfer matrix for the L-DAVI in the first step.
The effects of L-DAVI are studied by comparing response characteristics of the modified system with

that of original system along with the advantages of TMM over the conventional method.
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Table 1 Transfer matrices for the basic vibration el-

ements
Element Symbol Transfer matrix (G)
Mass &— m —* [(1) zu)lm]
k 10
Spring w
—/VVV—* k
c 10
Damper | 1 1
c
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Fig. 4 Model for the validation of transfer matrix for
the L-DAVI

Table 2 Specifications of the validation system

Description Unit Value
Base Upper base (m,) kg 0.158
system Lower base (m,) kg 0.158
Spring (k) N/m 20,000
Damper (c) Ns/m 7.507
L-DAVI Control mass () kg 0.126
system Lever
. L m 0.023
isolator
L, m 0.046
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Table 3 Specifications of the target system

Mass Spring Damper
(kg) (N/m) (Ns/m)
mi 0.428 ki 1864.4 cn 0.681
my 0.035 ks 4665.4 23 0.184
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Table 4 Specifications of modified lever isolator

Description Unit Value
I M k .01
Lever Control Mass (mg) g 0.010
isolator Ly m 0.023
I
L, m 0.046
I M k .01
Lever Control Mass (mg) g 0.010
isolator Ly m 0.023
II
L, m 0.039
20 ° 1000 Original System
0f--3- f = = = Modified System
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Fig. 10 Effect of the double L-DAVI on Y/F of the
target system
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