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R B % 7 6 1 242 2 FE 2 1 15 68 BB 1
P, 49 8 T A L 20 L JE A/, T4 0 <
R BRI

4.1 LA X 1 itk £ 8 0 3 A

W e LA X i [m] il 2R s i i, LA SO, fR e FiAth
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50, 100 Hz 1 7. 1812 mmH e FLoxS Bz 482 284 A 5 >
ANEESRFAEAR, 1173 mmBH B FLA — X L HURRAEAR.

R N 10 Hz R, 3 mmFLAR 0 [B] il 28 1512 A2

3000 ————F—— 11—
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2000 |-------- d=2 mm -
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1000

ok

AW

—-1000

—-2000

r @
3000ty
-0.0015 -0.0010-0.0005 0.0000 0.0005 0.0010 0.0015

u#8 (m)
300 ————————T T 1

2000 = -------- d=2 mm .

1000 |-

N

(o] ™=

—-1000

—-2000

[ ®
~3000 1 1 1 1 1 1 L 1 1 1 1
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3000 ———————7——7——
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2000 f--------- -
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Bl 7 (W R B AN R FLAR IR e 2k LE . (a) 10 Hz;
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FE B 5N T 1 mmAL A2 A2 mm AL A% 115 T, Bt B 5
It BN — 3 T T 1 mmBHJE LR, H
VR FEHAH bET-28013 mmFH JE FLEE T K — 28, thiy, 4  4
PRIt T i T o B X — ) IR L R AR R SR
L FE Rt M5 50 Hz, 1 mmFLAR 1) [B) 28
AR AR B L ACEAR, T2 mm FLAZ 93 1] i 28 1 43 3404
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N, 3 mm B JE AL 3 1 h 22 L F AR A, AR K
SERES. AT 1 mmBHJEFLR B, T HALRE AR D,
RPP e 7 AR AT S 47 R A PR AR B AR DK — 38 70 B 4,
4R 38 B, A 48 1 MR & O AR 38 N, TR bk sh I
FEAR AL F AN K. TAET-2 mmPHEJE FL i, 528 34 b i),
AT N B R 48 T R i S A 1G 0, B WIS 3 .
XT3 mmBHJE FLR UL, LB LR AR, W FE I
/NTF1F12 mmBHJE AL, EE FE JE AT BLadE /N FL 7S 43
B, 47 FE A YR 48 AR IR A 2, R 3 mmBH JE FL
i 5] i 2 R AURE AR B R 5, AR R 0 I R R R
Ak, 252 9100 Hz i, %F T2 mm A LA BE JE 5Lk,
ITFE N R AR Ak ik — D38 2, B NI gk 2138 K,
AT L 35 [ 28 P o AR 2 B 3 — 2B oK. 5 13 mm
BH JE FLR B, LI B AT DUE 21036 8] il 28 T i AR, X
FE T AR N $ 100 HzF, AT FE N 28 30
RTF B 48, 74 T BN .

X1 mmBEJE FLK UL, Bl 35 AT 38 i, 3 [ i 2%
0, [ 1Ry T AR Sk Bk /)N, B BEL JE B BE 1E B R R 5.
X2 i T FHJE B Re A A SR8 T I A it it BELJ8 FL B 11
RESANR, MR G N, B R 48 R AR T AR 3G 2, 1
T BE B AL B A D, RIS AR REAE F SRS,
T 26 SO EI 100 Hz B, 47 F2 P94 s 4 1 it AR B A ok
A7 DR B JE FE REAE B B AR R A KRR Ak

4.2 fLAR X [ i 225 i o3 A
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Analytical model of micro vibration fluid viscous damper under
medium and high frequency excitation

JIAO XiaoLei', MA WenLai', ZHAO Yang' & LI SiLiang’

' School of Astronautics, Harbin Institute of Technology, Harbin 150001, China;
* Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China

Micro vibration is produced by CMG (control moment gyroscope) in the satellite, which has disadvantage for high precision payload.
With consideration of compressibility of fluid and viscosity loss in the damping orifice, dynamic model of fluid viscous damper under
medium and high frequency excitation is proposed. Based on this model, analytical solution of output force in the time domain is
obtained. After that, dynamic characteristics of damper for different values of diameter, length, viscosity, amplitude are analyzed.
The results reveal that output force can be divided into transient force, damping force, elastic force. Transient force decays with time
quickly, damping force dissipates energy, elastic force provides stiffness. The values of stiffness coefficient and damping coefficient
are decided by diameter, length, viscosity. Amplitude has no influence on the stiffness and damping.

micro vibration, fluid viscous damper, compressibility, viscosity loss, medium and high frequency, analytical model
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