W46 % WS 2/ M Fx % W Vol. 46 No. 5
2025 45 H Chinese Journal of Scientific Instrument May 2025

DOI: 10. 19650/j. cnki. cjsi. J2413607

4

160 5 T B N33 S AR R4 T A 5

I A" E OB BEAL RERN AEE
(1. Rt BT R F B k2 be BERT 210094; 2. bt RFEHULESHIE i Jbat 100854,
3. A E MU LR ICEFAUE TR ) A shk2#Be dbad 100191)

RS P SRR B Dy SR AR R I e TR M S LR G, — M S T B U A ) B
[vi] s} 2 32 3 3 BT 5 A7 1) AR 1y I B A VR P X 4 BRI B 332 I Ak 1) Jon A PR e 7 A R T S A gk
By JE A Bl R B T, DT S A R BE 0 ) B, AT T TR 52 0 A A, B ST TR I o S R SR B TR B R B TR AR
B 120 AR E RGBT Al L vk i SR AR T — PR VR LR A i, R LR AR T R B VR ST I R e
JIRAZ I HE RS BR R A IR 25, SCBUM IR TR sl E . XS PRl 05 2 F F TR mIEZ sh AT T Simulink 47 B 5% kb, 2448 w0
TRIE 0. 866g FRUBNNHE 0. 5S¢ FINHAE I, 7% F48 [n) Rl 770 B s R R U 2 +0. 62 um J8/NEN£0. 24 pom ;2485 1) o 78 5
3g AU FE 1 [R] B VE R B, P2 AR 1 R PR B S R PR U 3 £2. 2 um /D3 £0. 74 o, 38 2458 2CRR 43 B 88 Jn 32k 2
FHIT R B AR B HEAT R LG, 2S5 1 I 3 3. 15 FEUSINEUE 0. 313g W, 1% F42 s B o B 5 PR 3+ 2 wm B/ 3 +
0.5 pum, 2485 ) fir 4 8 N0k 8 R A AR AR | 7 A58 v 0 B VR Ao B 3 S S Mk e s/ N 50% A, 45 R 3R G BT LL B
PR ) 7 ek LU 8 0 2 L 49145 1 7 v R A8 R R AR Im 43 3l 1R Bl IR BE 4 /N 50% M UL b O s B S TR E X
AT LA T3 2R 53 B S8R0 5382 152 S0 oo o 38 8 47 R B A A o

SK4RIA ;BRSO PR AR T 5 W B s L B I IR 5 VR T AR

FESZ%ES: THS9 U666. 1 XRRFRIRAG . A E RiR A F R4 RS 590. 30

Research on the magnetic suspension control method of pendulous integrating
gyro accelerometer under transverse acceleration
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Aerospace Control Devices, Beijing 100854, China; 3. School of Mechanical Engineering & Automation ,
Beihang University, Beijing 100191, China)

Abstract: A pendulous integrating gyro accelerometer is installed in the inertial navigation system as a single-axis sensitive
accelerometer. It is generally used to sensitive apparent acceleration in the direction of the input axis. Meanwhile, it will be subjected to
transverse acceleration, which is perpendicular to the direction of the input axis. The PIGA is subjected to transverse acceleration, which
generates a large amplitude of the float cyclic swing around the input axis, thus affecting the accuracy of the instrument. To address this
problem, the force analysis of the float is carried out, and the dynamic equations of radial motion of the float have been established under
the simultaneous action of transverse acceleration and sensitive acceleration. A proportional-integral control method of magnetic
suspension is proposed on the basis of the purely proportional control method. The new method can provide a greater stiffness for the
magnetic suspension system to overcome pendulous moments and eliminate the static position error. It would suppress the amplitude of
the float swing. A Simulink simulation and comparison are conducted on the radial motion of the float under two control methods. When
the transverse acceleration 0. 866g and the sensitive acceleration 0. 5g act simultaneously, the amplitude of the float swing decreases from
+0. 62 pm to £0. 24 pm. When the transverse acceleration 3g and the sensitive acceleration 1g act simultaneously, the amplitude of the

float swing decreases from +2.2 wm to £0. 74 pm. By carrying out centrifuge tests on PIGA, it is found that the amplitude of the float
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swing decreased from +2 pm to +0.5 pum at a transverse acceleration 3. 15g and a sensitive acceleration 0. 313g. When the transverse

acceleration and the sensitive acceleration change at the same time, the amplitude of the float swing is decreased by about 50%. The

results show that the proportional-integral control method of magnetic suspension can significantly suppress the amplitude of the float

swing and really reduce the swing amplitude by 50% or more compared with the pure proportional control method of magnetic suspension.

The new method has practical engineering significance and can improve the instrumentation measurement accuracy when PIGA is

subjected to lateral acceleration in use.

Keywords : pendulous integrating gyro accelerometer; magnetic suspension; position; traverse acceleration; float; radial
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Fig. 1 Development status of accelerators abroad
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Fig. 3  Stress analysis of float
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