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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 [—e [(1) zwlm]
k 10
Spring iw 1
—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 (m;) | kg | 0.126
system Lever
. L m 0.023
isolator
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(an) (%z)k(%l)LJr(O‘m)M( 22)L 70)
Qoo e
bav (0‘21),“,"' (0‘21 I
3.2 MEHHE HS
°

ﬁ

= m%t m,7F L-DAVI Al~
%E} L-DAVI A|~H< 4%”{1
2o 71AAQl A1 Table 20 AJA] o
o] Al®lo] QlEthel| 7] ZslEo] 2
= 1__oﬂ 1%]5]—14—-—— 7]— ‘/] 37]%— FDAVIE °
gAY AME g 1 daE A
of ot Axe} vjwgozMN 1,4 BT
skeleh. g2 ol A= Fig. 49 Fo1%1 Al
tiste] goje He, 7 2 A PEE o

Fa5iet.

2
>

T yo, L o

(

82 o

2 2 O oE L

—

mlo rE ofo "
)

IooT et

oo |x
ol

Trans. Korean Soc. Noise Vib. Eng., 28(5) : 574~581, 2018 | 577



Jong-Hwan Yun et al.; Study on Performances of the Lever Type Anti-resonance Vibration Isolator Using Transfer Matrix ...

A9 Aol ARRe) AeE ol gale] Az
o AfREel thd SEWAAL A @) 2o §
=59},

(mx +mdr?).§}+ md<rf *rl)é./-i- ela— y) (8a)

+h(z—y)=f(1)

”nd(rl2 77“1)‘9}_‘_ (my +md(T12 - 1)):!/ (8b)

+c(9b*y)+k(x*y)=0

o5 HEE 4 East ol YA How Ay
A 5 glom A% 34 L 44 FAES 4 (9b)

~(9d)2} #o] AoHr)

[MAX+ [ X+ (K1 {x}={F} (%)

[M]: my +2de12 ”nd(r"l2 72711) (9b)
md(r, _7"1) my-f—md(rl - 1)
c —c¢
=], %)
o —k
=5 ©0d)
A% Asdel 9% 54 slA gl @Y
52 ugon the 4 (10% olgstel AN
Stk o] Aol wi= 71 finel 2ROl 1x)
ok {Fy= 27 AlaEe) we

() Mgy
Fig. 4014 & & 3l& npe} o] HF A|2ES
T+ A= L-DAVI AlZz=Hle] AHAAR G450
Atk webA, HE Al AA ddEddS
A

3

Z

1ol AAEo] Q= AR Mgy A (NE T
T F E = olgste A ans 2o 7
2 )
T M

Dy =Dally, (11a)

578 | Trans. Korean Soc. Noise Vib. Eng., 28(5) : 574~581, 2018

o] Aoz g AlxFe] HEEAdS hdsh]
9J5to] L-DAVI A28 488k WHiel thste] 3
E} L-DAVI Al 281S o g-ato] 7hAde 11EA<]
SREAS oF o] 8 LDAVI Al zsle] A

15 T T T
o e : :
< 5 : :
. ; s ;
0 20 40 60 80
Frequency (Hz)

Key: e°ee, transfer
conventional method

matrix

method;

5

Fig.5 Harmonic response of the validation system.



Jong-Hwan Yun et al.; Study on Performances of the Lever Type Anti-resonance Vibration Isolator Using Transfer Matrix ...

s 1
b ol Qd AEAS B4 vl

i

2o > o
[> fo |

o_,\__‘, oE

41 Y A2
o] Mof AATo] i A2l 4R & ZFAI A
o] o] Fig. 6 A=} et Egk diid Al
o] Z71A A AYL Table 3¢l F014 9t} 18
T upel o] o] A|~ElL H 42

|
4

3
o= 3749 c07o] obd IfHlETE 7ML
o afFE 54 A 10yl AAE AEH
o] g3te] ASHSITh
olg@A dolzl 37)e] mFR e} Azt
& BE7} Fig. 791 F014 <tk

& miol Zhelil 23k 7ol ojs) maol Heb
= RN VMRS AN S o8t A
Sttt thd Al o] Aael i d9ddds

& o838t Aejeiglnt. B &~
xR} k7)o BEdAR FAEY e 74 AF

g dddEe A (6) o83t

o,
ol
ol
L

o 1

v output E\

_____ [P — -

T | b2 1 2oy

1 1 1 1
1 1 1 1 1 1
my |! o | ms : ) | ma ' ) |
o % ! i Yo ! (I34) ! = ! L)\ firr input
] ]
1 I 1 1 1 I
1 TVVY 1 AARNE 1 “_ L
1K 1Ko 1oz
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Table 3 Specifications of the target system

Mass Spring Damper
(kg) (N/m) (Ns/m)
m 0.428 ki 1864.4 cn 0.681
my 0.035 ks 4665.4 3 0.184
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Table 4 Specifications of modified lever isolator

Description Unit Value

Lever Control Mass (mg) kg 0.010

isolator L m 0.023
I

L, m 0.046

Lever Control Mass (mg) kg 0.010

isolator L m 0.023
11

L, m 0.039

20 ° H : 1000 Original System

L e bt f - = —= Modified System

& &b b 0N
o o © ©

Accelerance (dB)

-100

120 H i H i i
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Frequency (Hz)

Fig. 10 Effect of the double L-DAVI on Y/F of the
target system
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