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Vibration reduction of payloads on spacecraft based on structure
parameters of spacecraft-bracket system

ZHU Shiyao ,LEI Yongjun
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; The dynamical interaction of payload brackets and spacecraft frame structure can observably magnify the responses of payloads.

Vibration reduction studies usually focus on component-level payload brackets, but in this research, spacecraft frame structure and payload brackets

are considered as a whole system ( Spacecraft-Bracket System). A certain spacecraft was modeled with finite element method. With structure

parameters extracted from this model, a system-level lumped parameter model was built, and the univariate analysis for structure parameters was

done. The results indicate that the lumped parameter model can expose the coupling pattern of payload brackets and spacecraft frame structure

clearly, and that the sensitivity for responses of payloads related to frequency parameters of both structures are evidently higher than that related to

damp and mass parameters. Consequently, for improving the dynamic environment of payloads, the frequency relationship of payload brackets and

spacecraft frame structure should be anatomized in spacecraft structure design stage.

Key words: vibration reducing design; payload bracket; spacecraft frame structure; lumped parameter model; sensitivity analysis

F T SCOREE A BA TR R TR i R 1
o S (B ARG A, BERS AR T B R i i)
I PEIN TXEREH HA A T XA 1 2 M A J&y
BEAE BRI R A Bt iz R SR A 1
A RBAR A B A (R B R I o 1B 1 B R
LN 1S TR T E DI E  2 NEn 3 Sl
LSRG

SCHR LT -6 ] XA S K i SR S5 F ik 3
MR TR, bR e
12 I L SR PG e K 191 5 0L i
XIFAF PSR VAT WAR B R %R
FHBE M2 R e SRR Sl ik X RUIRZS TR
Y SR A UEAT IR Sh A 5. LA EWFSE—

«  UrFE HER.2013 -05 -24
EETH: HEARFAEL I H (11272348)

FB A LA AT 85 Ay SR AR R BE X 4, fH
e AR SR TR RS K S, il
GBI BOR 22 e A4k, 1 U AR T 1A
BT SREH BN S 2 e S SRS T 1Y
BB TR 2R R TR R 1
AT AT S AREAT B IR S ) it CRe i) 2 i 1
PERZE M BShIR S Bt A—Ed T2
IRZSN WA R SRR S I, £ 2 ] g
AT A i o E— A OKR

R AT AL TRl e i A F 5 S A 58 R
TR RS MR Sy 5 SCARAE A 2 T8 —
ENQ VS SN WIR DI PTER T (AR DA S 2 LY
VLRSS R 4 3 25 Sl e B A U N R . BT

EE RN RASE(1987—) 5, L THIM BN I LAF5EA: , E-mail : zhushiyao@ nudt. edu. en;
EHREGEGEE) 5B, 284%, W+, #1420, E-mail ; leiyj108 @ nudt. edu. cn



- 42 - (FE TR SR S AN S

536 &

MSC. PATRAN #f it 57 S 8 2 G A BR T 70 A A
B DA T TLARE T MRS5S 28
SERPTAAEYE R P T8 00, JF 23 B 45 F 4 ¢
AR X 3 e IR 0 7 52 M L 5 SR I A R
JUHR R USRS S Mo L R R G b 2
RO F38 T AR RIS LA A AT | BHLJE i
SRR R A AU A 3 85 Sl R 4 R R LA 5
IS X FE PRSI 9 G0 A 2 2R, 9 0 A AR 2
ARG TR AT DR SR

pNRE :
()RS (o) HET a3
FL TR S 2Ry

Fig.1 Typical bracket structures on spacecraft
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Fig.2 Finite element model of spacecraft-bracket system
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Fig.3 Frequency responses of thruster for different

base frequencies of spacecraft frame structure
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Fig.4  Frequency responses of thruster for different

base frequencies of thruster bracket
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Fig.5 Lumped parameter model of spacecraft-bracket system
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Fig.6  Frequency responses of thruster for different

spacecraft frame structure frequency
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Fig.8 Response peaks related to adjustment coefficients
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Fig.9 Response sensitivity related to adjustment coefficients
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