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Abstract

spherical rotor of spinning rotor gauge in a vacuum, an AC-DC coupled frequency domain model based on AC

In order to meet the requirements of axial displacement measurement and suspension of the

bridge structure is established for its magnetic levitation system loaded with both levitating DC current and eddy
current sensor AC excitation. The fourth-order Runge-Kutta method is used to calculate the displacement response
of the levitation process. The results show that the loading of the AC excitation introduces nonlinear factors into the
magnetic levitation system. According to the above consideration, the eddy current sensor with the air magnetic core
is fabricated and the measurement circuit is designed. The influence of the eddy current generated by AC excitation
on the magnetic levitation system of the spinning rotor gauge is analyzed experimentally. The influence of the AC
action is controlled by optimizing the coil radius parameters. The influence on the AC action is realized by
optimizing the coil radius parameters, which provides theoretical guidance for the optimal design of the magnetic
levitation rotor vacuum gauge.
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Fig. 1 SRG head: R-rotor, V-thimble tube, M-permanent

magnet, A-suspension coil, L-lateral stability coil, D-

drive coil, P-pickup coil
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Fig.2 Schematic diagram of eddy current sensor
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Fig. 3 Eddy-current sensor simplified equivalent circuit

H /K R I H T R, AT AT Al i R 7 R X
{ LR, + juLl, — jwMI, = U ()
1
LR, + jwLiI, — joMI, =0

SRR AT LIAS B s =X



AEPESC A5 RERTR R T B TR Tl e A S A i 15

%1 W
i = v
R, +R2ﬂ +ij—ijlﬂ
R,> + w?L,* R,* + w?L,*
i = M LI, + jwMR, 1,
R+ w?L,*

(2)
K Q) L REIRAC T L s L, MR AR L1
R Rl W ek sk SO LR R R A5 A L i GER R
R, MERIEI L ; L, AT 53 R, WS T255K
HLBH; o S AN joL ALY M AL S5 L Z
(B ) B HG U Bl i s .
IR A% IR A 2 Pl 1) SR BT Z R
Z:R+Rl%+ij—ijl% (3)
WA LA X (4), ERHIEK L, FIEESCERE R,
Ra=h, +R2R22{ZZL12
w*M?
Ry +w’L’
FRAE AR S, i AL B AR 4 P 1) S 3K B e
Al LA A R an T ek =X
Z = f(w, u, x, p) (5)
o, o S B Rl FL IR AR 1 o B 4 e S Ak
T T35 p R 4 A L B x R 2R B S
SREFEMEE . X TRERE FHEAS TN
FH, T 1 2 1 1 Bl 1) 47 R A0 A 2 70 Sy T £ P S5
FEBT Z A8 Ak o 38 o pAe AR B - 5 000 5 2% Tl 2 [R] 7Y
b e HE 5 N L P S AR, RS B S R BH BT
5WEBRE x ZBIMCHR. Hp ST E R,
FEL TR I A7 TRt P 52 R R T 2R A0 R g

(4)
Ly=L-L,

2 fRRESEESAE

AR T — 15 14 FRL T8 O A SR T A D R B 23 #
TE 2 Bl N 28R A2 (9SS TR I, 1 B B T A% A
Aol 37 A 0 A2 Sl i 1) 25 R LD e 2B AU, (RO RH
PUAEME LBV A S 75 s 0 6, DAY 2 4 v g
K BET AR e 8 D ok o7 B9 F s i 2 FRL DR A

e BT 5 T AT SE PR R v i T S20R
HUR AR EAT BT ——H R i e e . W R JRUBE &1 2
P 4 s, 1 H 22 3 380 2 Rl 2 R B PR, 24
Fer i R% S e A, 225 A 22 S A B A A5 I8
[F Iy 42 A A5 A BT A 28 1, HUATR P B3 T B, UL
BP0 55 U, $EF AR, RIVATSE B0 A% ARG

L A PR S W ER S SRR N . T
R BB al I EL R 0, b MRBR A B A X
RN +2 V 52V,

Cl T_L R1
L2 C2 T R2

Uo

K4 SZim b s
Fig. 4 Schematic diagram of an AC bridge
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Fig. 5 Schematic diagram of magnetic levitation electromagnet
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Fig. 6 Schematic of the magnetic circuit
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