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Vibration Response of Centrifuge Facility in a Combined Vibration and
Centrifuge Environment

LI Chun—zhi, NIU Bao-liang, LI Qi—sheng
(Institute of System Engineering, CAEP, Mianyang 621900, China)

ABSTRACT: Objective To study vibration response and its transmissibility through the fixture of shaking table, the
connection device of the hanging basket, and the head and the middle part of the centrifuge arm under the shaker
working condition in a combined vibration and centrifuge environment. Methods According to the vibration system
under different conditions, the acceleration reaction of the centrifuge arm and the connection device was measured to
calculate the vibration acceleration transmissibility based on the shaking table. Results In the combined vibration and
centrifuge environment, the experiment results showed that the vibration response decreased gradually through the
shaking table, the connection device of the hanging basket, the head of the arm to the middle part of the arm and the
vibration response was the minimum at the middle part of the arm, indicating a decreasing pattern of the response

transmissibility. The vertical transmissibility was 9.4%, while the tangential transmissibility was 2.9% in the seismic test
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of the centrifuge structure. The tangential transmissibility was 3.1%, while the vertical transmissibility was 2.3% in the

sine wave test of the centrifuge structure, and the transmissibility increased with the increase of beat frequency. The

radial transmissibility was 2.3% ,

while the tangential transmissibility was 2.6% in the combined vibration test.

Conclusion The vibration analysis provides a data reference for large and complex system design of centrifuge and

model modification through this experiment in which the vibration response and the transmission pattern of the

connection device and the centrifuge arm in a combined vibration and centrifuge environment were obtained.

KEY WORDS: combination of centrifuge and vibration; structural respond; vibration system

PSR B I8 O I R e — e i ik S
AT R SEPR TR D RS A B0 il R R A T —
LAY o H TR 7 it B AR PR R 2l A2 i
JEE [ FH B 52 45 ShASIREE , 721X M s B0 R SR I i
P79 T BOCKE U &2 5 P58 B e iyl Sk
DR L ) I 20 0 B B 5 A ] 9000 A B — PR 5
FORNBEAG TP ARl R AR IR B B0 A il g
ESS R  UES Bl S L N e e N | 1 B L P
RAWRSNE O TR A TRV A TR, HI7E R
R T IS R By LT, AR A B Y
Al S5 7, A BNA I AT ST = F A= FERFRI R
RSN 0 G RGP IR STEIR R Gt AR
TG, — ARSIk R GE BTV sl T 2
OHUHUE L, F AT LAY 222 05 2O RH i e
BRI Z ARSI R TR RS
RGO ML RAL RIS (BHEANR] , 7 g e s s
DY T HUB RS 5 (R IE 155 B 0] 4 5 7= A AR S
A B O HUB PR R i ROKR , o 2 B DR s 2
FUIRERSEEL, nTRE S IRWI A & ARG HLERE Sy .
| 2 M P S 6 2 ¥ 3l o R 22 AR T s R AN T o
AT IR AT 5T , DL ARAT IR 3l B Ol R GE 0
et e SAER g R, [RIRFIIESE T 7E 8.0 1135 R XK
P IR 2 4007 A5 TARRE S B R BR R
B, H TR SCERIRIE 249 20 2 6 KAUELOHLBC & T
PR3 G AF SRR B, T EE A S B
B YR S R R G AR I O HLLE S 4 A
AR e L P EL AR, T LA S s Y R DG SC
BRI N AMIGE R D o NI SRS 0 2 B 3R T
XAV AR ER AT T AR A A ISR 5T, 3
TR R B DAV | 38 R A AN [ A4
IR A 1 LA, O B 2% RGBT SR B R
Bt T T

1 E6IRINAKERR

PREIXE R G =R BN 1 s i B
AL s R DR IR B R GO A RS B 1

WAL ARG LENE SRR ARG KA
R 2T 3, GREAR DT 10 A 18 1 2 1 7 S
PREE T B B AL RIIR B 3% B B 2 AR AN TR A
M JS., 5 W) 17 3k A v 2 (ol LS 7 A o ) i 3, a2 17
SO B IR SRR PE . SO RO IR BN R
BPUE | R AR s e R S A s LT R T
IRIHETE

BT Rsids R 50 —4E

Fig.1 The 3D schematic of hydraulic vibration system
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Fig.2 Measurement points
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Table 1 Data of the compound vibration test
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Table 2 The transmissibility in the compound vibration test
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Table 3 Data and the transmissibility in the sine wave test
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Table 4 Data and the transmissibility in the seismic test
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