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Influence of the Coupling Stiffness on the Centrifuge Speed Stability

CHEN Wen—ying, SONG Qiong, HONG Jian—zhong
(Institute of Structural Mechanics, CAEP, Mianyang 621900, China)

ABSTRACT: Objective To study the effect of the torsional stiffness of shaft coupling on the speed stability of
centrifuge systems. Methods Using the MATLAB/Simulink simulation software as a tool, the simulation model of the
centrifuge speed servo control system containing the module of shaft coupling’s torsional stiffness and damping
characteristics was built, and the effect of the torsional stiffness of shaft coupling on the speed stability of centrifuge
systems was analyzed. Results It was shown that: selection of shaft coupling with higher torsional stiffness could help
the centrifuge systems to promote the capability against the external disturbance torque, while selection of shaft coupling
with lower torsional stiffness could reduce the impact caused by the inherent disturbance torque in the servo—drive
system. Conclusion The selection of torsional stiffness of the shaft coupling should be decided by the disturbance
torque composition of the centrifuge.
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Fig.1 The principle diagram of the servo drive system
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Fig.2 The simulation model of the centrifuge servo drive system
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Fig.3 The simulation results



B12E H5H

WS BTGE  Ttl H R E X L F <L

T PRV IB A 8 FHL A MU E X T 20 G e 1A T JEE O A A
e, MG IR G 2R HESE o

TE LR IR IR B R SR A A= S N iR sl e o 3=
AYES LR GE R, 2R G f/ N i sl it 1K 241
2 DO 2 38 A2 TP e MBI, (] N5 2 % 7 114
il ke 31K 5l 28 8180 3 A0 3R it 3 K 45 L DO B 90 3
MBEABAEIN. R TAEX 85 T, RS
LA A AL SR o i A b, Rt 8 3
AR 1 SRR (FE1%Z T00 T 297 25 Ha, IR T LAAD
FHU S A T T 200 Hz B SK) , AT
BRI T R GERI S RE ST o S sh I (LAR SN
PRSI N 3 )R FEAR AN 52 A5] Ak 9K 3 22 e A R AR A
RS, I EGE AR T R L,
1 2 W 2 S ATR: 9% B B 8 ST 910 0 B /DR 9 0
AR A BT B e 3 B AL sl HL R X 2R G e AR,
TE RERI R o

4 ZEig

LT Matlab/Simulink {5 B 6 | il i 2257 f
O TR A NI B BELJE AR AR AR H 1) 5 O DL A i ) e A
il R G LAY, Il 3 0 5 W 2 250 AL R B
SRR FE M SE AT T E b . TR A,
REAS N B O ML R GE IRl g A BT e B T AR S ik an
SRR

WF TR WY, 6l 205 1L 7% T 32 X6 2 00 B R G 3
T JBE () 5% W > 5T O B0 L R G sl R A IR
RE MR o 8 FHFH 2 MR ¢ v g B g A7 B T4
BEOHLAR G h AT RE LU X P A A sh LA 1Y B
J7 3 FHAH G W 2 A A i R Zh 2 e 08 48 T R GE AR
APERE , I AR R SR 9K 30 2115 [ A 4 2 4L i i
52N . PRAE B O L T A b, AR B8 B0 L
RGN NFRASVERETT K IR B L W L DA B 22 e ufe
JEE 25 PR 2R TR L ) 8 365 v R R B 284 R e B )
(U

ANTR) S AL 2R B Xt Bl A A R 4 R 1) 7 SR 2 AN
(] B, DAL e o0 8 0 ML TR 8 A TR Al 4 1 1k
R ARG R OV R R LE M R G shH A 4
BAFERZR o TEBA A B O HL 3R G0 JI SR )81 3 e 17 A5
BRZJT 5 AL T A% 0 BRI AR R L R

FEPRUEAT BT, (2 g Gd AT AL SR

S 3Lk

[1] A&, kA, Je At 55 K595 B O MU & BE 23 A 5
JAI. 2225397 ,2003,23(6) : 36—37.

XIONG Lei, HE Yi-cai, LONG Zu-hong, et al. Uncertainty
Analysis and Application of Precise Centrifuge[J]. Journal of
Error Analysis, 2003, 23(6):36—37.

[2] QUANG N P, DITTRICH J A. Vector Control of Three Phase
AC Machines: System Development in the Practice[M]. New
York : Springer, 2008.

[3] JAHNS T M, SOONG W L. Pulsating Torque Minimization
Techniques for Permanent Magnet AC Motor Drives, A Re—
view[J]. IEEE Trans. on Industrial Electronics, 1996,43(2) :
321—330.

(4] MG, I A, AR . PREhE A RO AU R B st
R A AR5 T3 3058, 2006(3) : 38—44.
HUANG Peng, YIN Yi-hui, XU Jian—guo. The Analysis on
the Wind Resistance Power and the Boot Process of the Vibra—
tion Compound Centrifuge[J]. Engineering Design and Me-
chanical Environment,2006(3) :38—44.

(5] 7577, ZFEPEIBcEh AR 0 ik 3l R GE sh S N2 R B9 HFFE (D).
i - 52 FLR# 2011
SU Fang. The Research on the Flexible Coupling’ s Effect on
the Dynamic Response of Vibration System[D]. Shanghai:
Fudan University,2011.

(6] ZFBE. s¢ i Lz HIEAM]. b5t A2= Tolk i bkt
2009.

LI Zhen-guo. AC-Motor Control[M]. Beijing: Chemical Indus—
try Press, 2009.

(7] EhE g, Pk, SRR ah o M AR M e R 3 A4 5
W[J]. #=2h -5 niidi, 2005, 24(4) :6—8.

MA Jian-min, HAN Ping—chou. The Nonlinear Stiffness of
Flexible Coupling Effect on the Torsional Vibration[J]. Journal
of Vibration and Shock ,2005,24(4) : 6—S.

(8]  EHEEE, M7 AR, LRIl 21 L B JE X L Dol ik 4 52
ML), sl i, 2006,25(3) - 11—13.

MA Jian—min, YANG Wan-dong. The Nonlinear Damping of
Flexible Coupling Effect on the Torsional Vibration[J]. Journal
of Vibration and Shock,2006,25(3):11—13.

[9] =4 BUH. BRI AR HM]. Jbat . Bl i, 2014,
MITANI M. Analog Filter Design[M]. Beijing: Science Press,
2014.



