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Comparisons of Isolation Performances

for the SMA Mesh Washer Isolator with the Variation
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ABSTRACT

Launch vehicles and satellites experience severe vibration and pyroshock during the flight phase.
These severe dynamic loading could result in the malfunction of electric devices which equipped in
the launch vehicle and satellite. In this paper, mesh washer isolators are applied to attenuate these
severe shock and vibration and isolation performances are enhanced by applying pseudoelasitic SMA
wire material. Through random vibration and ground pyroshock tests, outstanding isolation perform-
ances are studied. Especially, comparison of isolation performances due to the change of pre-com-
pressive displacement of mesh washer itself are suggested and applicablity to the adaptive vibration

control are confirmed.
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Fig. 1 Basic application concept of mesh washer iso-
lators
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Fig. 2 Pre-compressive displacement fixture assembly
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Table 3 Comparisons of isolation capacity

Performances SE-WI | SM-WI STS-WI
. PCD 0.0mm | 0.169 | 0.146 0.044
Dissipated -
energy | PCD 0.5mm | 0326 | 0253 | Plastically
(Nm) deformed
PCD 1.0mm | 0382 | 0.111 range
Specific | PCD 0.0mm | 0.51 0.49 0.40
damping | popy 5 m | 0.48 0.42 | Plastically
capacity deformed
(SDC,W) | PCD 1.0mm | 0.46 0.30 range

Quasi-static loading [kN]

o4+ | PCD 0.0mm

Quasi-stalic loading [KN]

Quasi-static loading [KN]

displacement [mm)]

Fig. 3 Load-displacement relationship of each mesh
washer isolator with PCD

Z7he e g 2715

w9 HAA AAe] 1

H
[e]
T

=
%

R

7

#1917}
E

].

AQ5%

pobA



59
A gee 2w e AL el W
it E-WIe] 297k 7b Holyt
Ao Hepi

i
i)
12
=
2]

N7 ftel 0.1~0.2 FE=® vEhd
| wlsl s o ddA Ao 4o 54
w2l & 5 glnk ol#g SE-wie| H
b AA e v oM A AA A
Joll F7h= oy gdrieldael i 44

geol o ws wsel ola) ekt Ao,

=

of me A FF] e o A
gk dd oS gls] A
ek AdS LDS V8 7}%171

I
kit
X

T
o B
fo

o
A

R,

2
=2
2
rir

o

s ‘L'ﬂ Ho] A=

i}, o]

4 o do Mo N o gf (o
N
:?ga
x

|S5ake] Hl= A
Zo] 0.0, 0.5, 1.0, 1.5 mm2 Z7|4FHY =
Aol AlF AIE  Tabledol A3
SE-WI} SM-WIdl| Z7]¢53 9o ogh %—id }‘o
s Wsks diAoR 1flETe] WikEs
¢} Fig. 60l AIA3FSIT

EE AR AdelA 2719517 Ads
ol F7PF vehdt afixlE T EelAal 9
T3 goexe] A Adsol AH "ojA=

_1}1 w M
N
1 o
)
tlo
-
ﬂ_C)_l
Q
i

BN
o

¢

r «

Hl
B>
mjo
M
ofn
Ok
Jor
ol
rir

Fgr1ogE w4l o AAe 19 A Wl

- attenuated signal >

4Kg
ummy mass

L control
channel

41 & 5 Aok

AyHor sd 2|90 2 A A =
Aol dals 7193w A= AgE vl o
A% x*owm STS-WIell Hla] mj9- £ dd 4%

WE SE- Wm SM-WIXT} &
Aoz Yept) olyst dde

735 10mm4 Z7I4EHS 219 e 44 A
0] SM-WIC] 0.0mm 249 HA A5 vy} ¥
ot o= Yeh Z7|GEFWA STt e
A s A A gsol Rl o=
SE-WI9] oJ&td Aol oal] dd Asol AA F
dEol AE AqUAE o & A7) didelth
Z71%5 tﬂﬂOﬂ 2 af3lEre] HES

) !
Sy
ox T P

e oo NN

i

é
Aa
rlr
= -
A
x o
_E:
i3
LR
a
1o 4
N
o
lo,

¢

jz =
o

ot

of -

(1ezoelectric material) H+

|3 FA7dT/E T 2HE

(smart materlal)% &% ZE7|(actuator) &
Aol SIS AeAe Ao
& 4l s tﬂi}*]ﬂ% 25715 A ] (adaptive
vibration control) 78S T=SohH o Fo] wis)
s Sl Ads] gigate] Aed ME e F
A& AAEd # = 2PE A 2E(smart system)
o 79 AHgo] 715 Aot}

g ZIAAbE oJeg Hl] o HAA e A&

of

2&/421 48 A23E, 20113/165



1o
H
Ju
g
2

&
=
=}
o
BN
iR
2,

oft o
-
il
E
N
e
4
30,
ki
S
)
oo
o,
)
o|
_OL
£

Table 4 Random vibration test result of each mesh
washer isolator

12 Zoms PCD
Random vibration test | 0,0 mm|0.5 mm|1.0 mm |1.5 mm

Natural freq.(Hz)| 55 70 130 345
SE-WI Srms 6.3 6.7 8.2 16.7
Tr 3.6 3.8 3.4 5.6
Natural freq.(Hz)| 65 120 560 1400
SM-WI Srms 8.8 9.4 22.3 72.0
Tr 3.8 4.2 10.4 25.8

Natural freq.(Hz)| 140 1370
STS-WI Srms 14.7 72.2 N/A | N/A

Tr 3.8 20.3

PCD PCD PCD PCD
0.0 mm 0.5 mm 1.0 mm 1.5 mm
/

Transmissibility

0.1

SE-WI, Random Vibration 12grms

0.01+4

T T
100 1000

Frequency [Hz]

Fig. 5 Transmissibility of SE-WI with the variation
of PCD

PCD PCD
0.0 mm 0.5 mm

Transmissibility

0.1

SM-WI, Random Vibration 12grms

0.014

—T T —
100 1000
Frequency [Hz]

Fig. 6 Transmissibility of SM-WI with the variation
of PCD
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Table 5 Comparison of peak acceleration value re-
sulted from pyroshock test

PCD

Pyroshock test
0.0mm|0.5mm|1.0 mm|1.5 mm

Input peak acceleration,

Ch 2 2780 g
SE-WI 28 29 46 581
——Measured peak
SM-WI acceleration 57 66 983 1275
E—— Ch. 2
STS-WI 1183 | 1723 N/A

5t

o osSl= =
=aslsESe=E

10000 -

PCD 0.0 mm

—Fixdure Ch2
—e—SE-WI, Ch 4
—o— Shi-Wil, Ch 4
—&—5T5-WI, Ch 4

1000 o

Pt asabataty Bl
AAAADE AL

2
100 o o

Shock Response Spectrum [G]

1 pooop s
ovooangaal fapg0agpiagggoooond

4

a * +e *
A L L T PO LR W N A T T T o

T 1
100 1000 40000

PCD 0.5 mm 4

——Fixture Ch2
—e—SE-WI| Ch 4
—0— SM-¥YI, Ch 4
—4— 8T5-WI, Ch 4

1000 o

100 9

oo
oB0ap g, s
op® "00000p0geo0agd

Shock Response Spectrum [5]

S TN a
AT N A T T T S

10000 4

T 1
100 1000 40000
Fixture Ch 2

PCD 1.0 mm
—e—SE-W| Ch4

[
—o—SM-W, Ch 4 /
3

1000 o

100 o

*
\.‘00000‘-0"

Shock Response Spectrum [i5]

10 . ,
100 1000 10000
Fixture Ch 2

PCD 1.5 mm
—+—S5E-WI, Ch 4

—a—SM-l, Ch 4 pot e
*

1000 o

100 o

Shock Response Spectrum [3]

T T T — T
00 1000 10000

Frequency [Hz]

Fig. 9 Comparison of SRS resulted from pyroshock
test
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