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ABSTRACT

To alleviate the vibration problem or to satisfy the required criteria for manifesting the guaranteed

performance of precise equipment, various vibration isolation materials or apparatus, such as viscoe-
lastic material, air and coil spring, have been developed and applied. Among them, a wire mesh ma-
terial is regarded as one of the good candidate for reducing the vibration in terms of moderate ma-
terial price, easy shape machining and long life cycle without the property deterioration induced by
the aging or environmental effects. In this paper, prior to wire mesh isolator design, the static and
dynamic elastic modulus of wire mesh materials are extracted from the experiment by the simple

shaped cylindrical specimens and their characteristics for applying to vibration isolator design are

examined. The simple shaped specimens were made as considering the design parameters of a wire
mesh mount; i.e. the density, wire diameter and wire mesh slope, and the sensitivity analysis were
also performed from a view point of the extracted elastic modulus.
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Table 1 Experimental specimen for material property

extraction
Specimen Wire diameter, Densityi p | Wire m;sh
size(mm) d (mm) (g/em”) slope ratio, s
B40x40 20.15 1.5 Small
040x40 00.15 1.5 Large
240x40 00.20 1.5 Small
040x40 00.20 1.5 Large
240x40 00.15 1.3 Small
040x40 00.15 1.3 Large
240x40 00.20 1.3 Small
?40x40 00.20 1.3 Large
30%x40 00.15 1.5 Small
?30x40 @0.15 1.5 Large
230%x40 00.20 1.5 Small
?30x40 @0.20 1.5 Large
30%x40 00.15 1.3 Small
?30%40 @?0.15 1.3 Large
030x40 20.20 1.3 Small
?230%x40 00.20 1.3 Large
040x20 00.15 1.5 Small
B340%20 @?0.15 1.3 Large
040x20 00.15 1.5 Small
240%20 00.15 1.3 Large
?30%20 @0.15 1.5 Small
930%20 00.15 1.3 Large
?30%20 @0.15 1.5 Small
030%20 00.15 1.3 Large
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Fig. 2 Manufacturing procedure of wire mesh speci- Fig. 3 Static load-deflection measurement configuration
men for wire mesh specimen
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Fig. 5 Measurement results of load-deflection curve
for wire mesh specimens

Table 2 Static elastic modulus for wire mesh speci-

men

Specimen Wire Density, WD Elastic

size diameter, P el modulus

(mm) d (mm) | (g/lem’) rasif(fjes (N/m®)
040x40 00.15 1.5 Small | 2.02 x10°
?40x40 00.15 1.5 Large | 1.79 x10°
940%x40 00.20 1.5 Small | 2.45 x10°
B40%40 00.20 15 Large | 2.04 x10°
?40%x40 00.15 1.3 Small | 1.33 x10°
940%x40 00.15 1.3 Large | 8.83 x10°
940x40 00.20 1.3 Small | 1.26 x10°
B40%40 00.20 13 Large | 1.11 x10°
230%x40 00.15 1.5 Small | 2.97 x10°
230%x40 00.15 1.5 Large | 1.91 x10°
230%40 00.20 1.5 Small | 2.91 x10°
@30%x40 20.20 1.5 Large | 2.21 x10°
230%x40 00.15 1.3 Small | 1.60 x10°
230%x40 00.15 1.3 Large | 129 x10°
@30%x40 20.20 1.3 Small | 1.88 x10°
@30%40 0.20 13 Large | 1.57 x10°
94020 00.15 1.5 Small | 2.22 x10°
@40%20 00.15 13 Large | 1.71 x10°
24020 00.15 1.5 Small | 1.37 x10°
B40%20 00.15 13 Large | 1.27 x10°
230%20 00.15 1.5 Small | 2.26 x10°
@30%x20 00.15 1.3 Large | 2.33 x10°
230%x20 00.15 1.5 Small | 2.22 x10°
230%x20 00.15 1.3 Large | 1.64 x10°

Table 3 Linear regression analysis results for elastic
modulus
Regression analysis Coefficient
statistic
Y-i 1.61 x 10°
Multiple intercept 61 %10
correlation 0.83 Wire
cocfficient diameter 126 x 10°
(mm)
Density | 7 g5 10°
Number of 24 (g/em’) )
observation Wire mesh 5
slope ratio -394 10
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Table 4 Experimental specimen for dynamic material

E=1000(782p, + 126d, - 394s, + 1612) 6) property extraction

p, B Specimen diarX:itreer d Spe;;r:en Der};ity, 1Wire mesh

d, : stolo] A% (mm) (mm) | (gfem’ |OPC TN, §
s, A1 #1 20.15 230x40 1.3 Small
#2 ?0.15 B40x40 1.3 Large
deAs R AneiE Al 083 B B | 0020 | 000 | 13 | Lage
}\6]741./]:0 oﬂ%};_ﬂ. ]4_]5}1;1-_(_)_1:!:]’ %2\474]3[:% 7_;};((4) o]— #4 00.20 B40x40 1.3 Small
= E’JZ}E _:_;_?,]1—‘: 1:‘1___]_1]:_(,0) >/\]./<-]5:] 9], 101 12 #5 20.15 ?30x40 1.5 Large
(d) o7 I 9}]\1:], #6 ?0.15 B40x40 1.5 Small
1:/_]., 2ot gEAAA ] e 7troxt B #7 20.20 @30%x40 1.5 Small
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Fig. 6 Experimental set-up for impact test
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Fig. 8 Frequency response function of specimen #8
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Table 5 Dynamic elastic modulus of specimen #8

Phase[degree]
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Freg [Hz]

Fig. 9 Frequency response function of specimen #8

Payload for 4BA | ¢ | 16 | 2 | 285 | 31
specimen (kg)
Natural frequency | 75 | 530 | 51.0 | 59.8 | 60.0
(Hz)
Dynamic stiffness | 3.83 | 5.31 | 5.65 | 1.00 | 1.11
(N/m) x10° | x10° | x10° | x10° | x10°
Dynamic elastlc 122 | 1.69 | 1.80 | 3.20 | 3.52
modulus(N/m?) x107 | x107 | x10” | x10" | x10’
Damping ratio 0.22 | 0.23 | 0.22 | 0.09 | 0.07
Elongation 0.20 | 1.04 | 130 | 1.70 | 1.70
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Table 6 Orthogonal arrays of elastic mount

Table 8 Dynamic ratio of representative cylindrical

Factor specimens
. . Wire : Dynamic Static
No.| Elong- s DT, mesh Dt g elastic elastic Dynamic
ation, diameter, P, B modulzus Specimen # modulus modulus atio
z ) e g BNED) (N/m?) (N/m?)
1 0.30 0 0 0 1.12x10’ #1 1.94x107 1.60x10° 12.1
.
2| 044 0 0 0 |221X10 0 1.05x107 8.83x10° 11.9
3 1.00 0 0 0 2.49x10 5 .
4 0.48 0 0 N 7 15x10° #3 1.55%x10 1.57x10 9.8
s | 066 0 0 1 L0ax107 #4 1.03x10’ 1.27x10° 8.1
6 0.67 0 0 1 1.40%10’ #5 2.43x10 1.92x10° 12.7
7 0.30 1 0 1 1.09x107 #6 1.67x10’ 2.02x10° 8.2
7
8 | 062 ! 0 ! 1.61x10 #7 215%107 | 2.91x10° 74
9 1.00 1 0 1 1.94x10’ - <
10 017 1 0 0 6.61x10° #8 1.57x10 2.04x10 7.7
11 0.60 1 0 0 1.15x107
.
el AN a0 sa wun gavy 2 Tw
. B X - - -
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Table 7 Linear regression analysis results for elastic oth= AAL 47T
modulus
Regression analysis .
. Coeffi t
statistic oethicien 4. 7E=| E
Y-intercept | 4.58 x10°
Multiple Wire
corr&la?ion 0.86 diameter -1.80 x10° glolo} w4 wlE AA- s HEAE Q}O]Oi
coefficient (mm) ]-’H ZH;G _g] _E_/\q ;4_010] }dz'sgi]cﬂo}: fsh:]. o]
Densit . [
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