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Abstract: A vibration isolator with relaxation type damping was proposed for micro-vibration isolation
from satellite remote sensors to get better high frequency attenuation rate as well as the resonance
control capacity. A vibration isolation model of the relaxation type viscous damping was established.
The absolute transmissibility of the vibration isolator model with relaxation type damping was deduced
and compared with that of a traditional Kevin vibration isolation model. The vibration isolator with
relaxation type damping was designed by adopting a bellow as spring and an elongated hole to generate
damping force. The damping coefficient was solved analytically for the designed structure. The
transmissibility experiment for the vibration isolator was conducted. According to the experimental
results, it shows that the vibration isolator with relaxation type damping provides a high damping
force at the resonance frequency, which controls resonance amplification factor to be with two times.
Moreover, it provides a low damping force at the higher frequency, which allows the vibration
attenuation at 100 Hz to be over 95%. These results are identical to that of the theoretical prediction

and demonstrate that the performance of proposed Vibration isolator is superior to that of traditional
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ones. The research on vibration isolator with relaxation type damping can be as a good instruction to

design and apply such kind of vibration isolator in satellite remoter vibration isolation fields.
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Fig. 1 Vibration characteristic of a reaction wheel assembly
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with relaxation type damping (right)
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Fig. 3 Effect of stiffness ratio on transmissibility of

vibration isolator with relaxation type damping
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Fig.4 Design diagram of vibration isolator with relaxation

type damping

P A DAY £ 3 AR T BELJE LA [ 3 8 B T 7
AFRJE T TE 5. b, SRR SO A R BLAR
D, MUEEER BN d, R EN L RR, ]
RN FE N po HFRIRPICHI RSN « I,
A LA A 2o 3 AR ) 3 e A RN L BE Y R
FIFEAH . XA 22 FRE JE /LAY T AR AH 3, AT L
FREIREJE J1 . BHJE A3 FIBH JE T Bk Fe i, Pt
FHIEH T C -

C_STcD4 L
_41:‘(14 i

R 4l B B 75 oK B I A B W EE Tl ke =
20 N/mm, k, =100 N/mm, FLE LK EH 3
AEAE, TR F oA RN q =
400 Nm/ s, ;=700 Nm/s,c; =3 000 Nm/s,

BB A Fil g antiia
K5 BHE KA
Fig.5 Viscous damping model with elongated hole

LT 42

3.2 fEEERE
{68 FH SR 2 i o DE 52002 5 5, 5 o s
P B AR 4l 3 70 5 4 B B IIR B 3t 6 e 0 4% o

FE o SR TN A2 J 05 N ek B R 45 A i A A
Ui (1) 001 380 B F A7 % 3 R 0 PF A . 356 B4
6 It Bl v, ot e R B JE 2 i FH A& 4 4 K
fid,

XFETRE TR 3 A BHJE B B dik 25 Y HEAT T AR
T pr i an & 7 s RS (O 3R
) PR A5 356 i 2 o 7R B b, i sEZR proR . A
rR DU L e (AR W) A BT DU R
HRFE B K 3 b A A8 AR IR /)y e 41 i R 0
{H » BELJE 5 AN 7] 2 {45 e 06 113 390 1) 0023 Al %
FELJE X385 K & G i e e 1) e MR B2 . [T
RN 5 POWA BT 91 N 4 = I P R
16 Hz. PR L, #5578 % 1 BHJE B 4 2% 19 2 4
W HH BT RN AE ki /ms o/ CRyi ko) /m ] 2Z [R]

For il PH 2 I RE
[(F {15

L6 A it TR 1 BHL 2 R HR 4 4% 2 R S 30 L 37 [
Fig. 6

I e T

Picture of the transmissibility experiment of

isolator with relaxation type damping
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different viscous damping coefficients
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