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ABSTRACT

Among various vibration isolation materials and apparatuses such as viscoelastic material, pneu-

matic spring, coil spring, etc., a wire mesh material is regarded as a good candidate for reducing vi-

bration in terms of production cost, easy of manufacture and product life without deterioration of

isolation performance. In this paper, based on the experimental results for static and dynamic elastic

modulus of wire mesh materials, the design procedure of a wire mesh—type vibration isolator is

suggested. Through faithful examination of experimental results for simple-shaped cylindrical speci-

mens by regression analysis of the design parameters, two representative protype vibration isolators

are proposed according to payload, 60kg and 100kg, by adjusting the density and wire diameter.

Then, various tests for ensuring the usability of the suggested prototypes are performed—load-de-

flection test, isolation performance test, and endurance test.
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Fig.1 Experimental specimen for material property
extraction

Table 1 Experimental condition for simple shape cylindrical

specimen
Design parameter Range
Wire diameter [mm)] 0.15, 0.20
Density [g/cm’] 13, 1.5
Slope ratio [m/m] 2.15, 2.32
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Fig.2 Load-deflection curve for representative wire
mesh specimen

Table2 Linear regression analysis results for elastic

modulus
Regression analysis statistic Coefficient
Multiple Y-intercept 5.27x10°
correlation 0.96 -
coefficient . Wire -0.21x10°
diameter[mm)]
Density s
1.41x10
Number of 16 [g/cm’]
observation Wire mesh 0.43x10°
slope ratio
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Table3 Experimental specimens for dynamic material
property extraction

. . . Wire g WA
Spej;men Dimension s, Der1/51rtny3,] II]ICSh
ol | Gy | 7o | sl

#1 030*40 0.15 1.3 2.15
#2 040*40 0.15 1.3 2.32
#3 030*40 0.20 1.3 2.32
#4 040*40 0.20 1.3 2.15
#5 030*40 0.15 1.5 2.32
#6 040*40 0.15 1.5 2.15
#7 030*40 0.20 1.5 2.15
#8 040*40 0.20 1.5 2.32

Pulse Analyzer

_Test Specimen

Acc. Force

7

B&K
Pulse(Analyzer)

Fig. 3 Experimental set-up for impact test
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Fig. 4 Extraction procedure of dynamic elastic mod-
ulus form impact test results

Table 4 Dynamic elastic modulus for various payolads

Specimen # 7kg 16 kg 22 kg
#1 1.12x107 Pa | 221x10"Pa | 2.49x107 Pa
#2 7.15x105Pa | 1.04x10"Pa | 1.40x107 Pa
#3 1.09x10’ Pa | 1.61x10’Pa | 1.94x10” Pa
#4 6.61x10°Pa | 1.15x10"Pa | 1.28x107 Pa
#5 1.44x10’ Pa | 2.61x10"Pa | 3.23x107 Pa
#6 9.57x10°Pa | 1.89x10"Pa | 2.15x107 Pa
#7 1.69x10" Pa | 2.26x10" Pa | 2.49x107 Pa
#8 1.22x10’Pa | 1.69x10" Pa | 1.80x107 Pa
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Table5 Linear regression analysis results for -elastic

modulus
INCHIEESN Coefficient
analysis statistic
Multiple Y-intercept 1.67x10’
correlation | 0.87
coefficient Density [g/cm’] 0.45x107
Wire diameter [mm] -0.09%x10’
Number'of 24 | Wire mesh slope ratio | -0.15x10°
observation
Static elongation 0.52x10’

Designed Wiremesh Materials

/ / Housing(Steel
Cover(Steel) /’

Wiremesh
Material(Stopper)

Center Rod(Steel)

Fig.5 Section and iso-view of passive vibration iso-
lator by wire mesh materials
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Table 6 Design information of prototype mounts

Wire

mesh

slope
ratio, s

Mount upper part | Density, Wire
[ke] dimension diameter,
&l | (dowxdinxH,mm) d [mm]

Payload p
[g/em’]

60 0.23
100 54 x16x13 1.2 025 2.32

Table 7 Experimental condition for payload test

Protype # #1 #2
Max disp. (mm) 2.5 1
Disp. Variation rate (mm/min) 1.24 0.5

Table 8 Experimental results for payload test

Maximum load (N)
Protype # 1 Protype # 2
#-1 906 1542
#-2 1086 1499
#-3 906 1490
#-4 896 1458
#-5 981 1554
Average value 955 1508.6

A0 5 Foll F TR okelo] H4 AFE ol&ato]
o] AelA HERE = FA3s 60 kg 100 kg

, ol ugk s A3Es

-400
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-600 Lo
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(a) Prototype 1 (60 kg)
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(b) Prototype II (100 kg)

Fig. 6 Load-deflection measurements for representa-
tive wire mesh mount prototypes

Wiremesh
Mount

Payload
(100, 60kg)

_

Fig.7 Experimental set-up for transmissibility meas-
urement of 1-DOF wire mesh isolator
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Fig. 8 Transmissibility measurements for representa-
tive wire mesh mount prototypes

Table 9 Measurement results of prototype mounts

Resonant frequency (Hz)

Protype #,
set 1 | set 2 | set 3 | set 4 | set 5 [Average
#1
(60 kg) 21.6 20.4 | 20.8 | 20.09 | 20.8 20.7
#2
(100 kg) 24.0 253 | 240 | 240 | 235 242

als
Aane] FANE AYL PR 27l

%
W
%
A
A
5 A
o] A
104
3
S
)

o ox |0 A0 & gy

Mo re :E, il
i)
dot 12,

Table 79l 7]=d 202 Agsiglomn, 4
A3}= Table 87 Fig. 69l 714383tk 570
W9 Algo] FaElon, Ho ¥
< 78R 15 % e HAF AT
Ae Al A3E 7EoRE o] AT E &
|5 2 5F2] glojo] w4 vEELE vy W9
7}7vo] A FAstE S Twd] AATE 9
glstith
Ao Ao A Ald

2
2 o W oo > >
= B ool fH oo
ofl 2
=
:OL_';
¢

i to
rlo
i

ig. 79} ol FAIF
H |ete] Teshe 144
T HAAE 7T & 6% YA AEUMTS)E
ggsto] TUT 5709 mkE AAFe] gk AF

>,
tlo
o
=)
Ho
(m
(o3
o,
&
2,
N
L
k1
S
ild
o X
O]

jinss

80 | Trans. Korean Soc. Noise Vib. Eng., 30(1) : 75~81, 2020

Table 10 Experimental condition for endurance test

Combination of four of five mount specimens

1% Set 1 2 3 4 40 min.

2™ Set 2 3 4 5 40 min.

39 Set 3 4 5 1 40 min.

4% Set 4 5 1 2 40 min.

5" Set 5 1 2 3 40 min.
, . . LA

0 "\,‘“_\l 0 s

5 10 15 20 25 30 3% 40 45 & 5 10 15 20 25 0 B 4 4 8
Frequency Frequency

(a) Prototype 1(60kg) (b) Prototype II (100 kg)
Fig. 10 Transmissibility measurements for representa-
tive wire mesh mount prototypes
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