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Fig. 1 Schematic diagram of QTT receiver room and rotary feeder device
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Fig. 2 Shielding device and rotational support structure
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Fig. 3 Simulation model for shielding effectiveness of shielding devices. e represents the electric field, f is the frequency, pw

denotes that the excitation source is a plane wave, V/m is the unit of electric field strength, and z,y, » represent the

coordinates in free space.
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Fig. 4 Simulation and fitted results of SE for shielding

Kl 4

devices

J s 1 8 i B0 3.7 mx3 mx3 m, fRE
LA ) R WU R SR BRI ER B e A
BRG] 42 TIBR (22 e B ipl 28 AN gk 3 ) B 4 b v
KR BRVE B 7 O B AN, S5V 6 HAth 5 A 5t i
R fie Bt %K F100 dB (30 MHz—6 GHz), f#1E5f
i 285 R DN e 4 R Ol o i ke A MR B & B
S5 R0 BE WSRE B, AR B AR b 22 e 3 DA

62-4

50308 3 5 2 4% 1 P9 A 57 il R RE DI R i %, SE B R
iR e e O B A, A e Sl 5 A8 TOURT e i 1R
2 eSO AE, T R M L 1K) B ik R BE DN

______________________________

N
/ Shielding gasket model \
: |
: RN 1
| R2=9.53 mm !
! oreteteted
: ) : :
1
! R1=10.41 mm1
1
1
Y Wire mesh Silicone sponge rubber core 7
~ 4

B 5 BRI e SR

Fig. 5 Shielding gasket model

T4b, 2 RS EI BF ke B 7 A e RS T
ITINE, BERcRI T & RS Hah R R 4L, KR
Jig % 15 i3 15 5 W e BB P 4 M g L, e T 49 15
G STV 7 O Sl 1 2 = N 1 v AN i 4
LR (E6), SEBL T Hesh | £ 1 ia AT 5 fthl.
H, FE R BT B R BC & TR, PR e # 15
REAEARE T iz 47, 5 5 B B In i e it 7 SR & IL



66 %

JFEAT DV S i B B e e e 5 B ke L T 5 SR A

6

Fic, BEWS ST T R B i L O P e 5 ]

Rotary table
Hollow rotary platform
Reducer

Antenna Servo motor

bracket

Shielded enclosure

Interface board

Shielded door

Ground terminal

K 6

B Wb 5 e e e it R 5

Fig. 6 The shielded equipment room and rotary feed switch

system

3 MIRFER<EMENES T
PR HOT AL T SRR, % T
G B A b, B SIR A R, E A
PR ELREARYERE . I8 47RO 0T 5 55
HRATH R e B 4T % i 0 BT R B 5
GIHT, R QT HRSCHL B3 7 W7 B 34

RGBSR E 7
BEWRREN B R A HBEW T, K#EGB/T
12190-2021 ( FLHEBE i = B RE R k) M,
A SCHR[14)45 B 2 3 S BrisOR Re M 2 C B
=, BRI R RS, mRTHIR. IR RS
BFEESE. E5 00 R RE. Bk
2. Jur AR P R AR AR AL DA R &
2R 254 3% FOUAE R 28 (100 MHz—1 GHz) 5 MK
25 (1-6 GHz)JT & S2310.1-6 GHzH0 B I & . 38 i
THENEHIE SIS 1E 5 9 i A 8 240 b il
RAE I .

25 i £) i R WL G B S IR 460 5% [ 458 % By, S IR
B EAR ERESBITIRENE, ME4 R
WmE 8 ~. MEIH AT LLE i, 7£100 MHz-1 GHz

3.1

62-5

B, I A e 7 I 22 BOI R 1Y) B R R T R L
I Bf Wi e, ELIRIRES T R G0 B M e b Fo i
AT A 38 0T R B, 7750 MHzA & AL 5f i3 e
B 72 (45 dB). #AF LIRS T, 100-800 MHzp il
WAL M55 dB, 800 MHz—1 GHz: REAR T-is 1Tk
A5 £1-6 GHzH0 B, i 1 BF i Ak £ 60 dB,
AL R I R WACRE B K TR RIRAS. T
FORZS 2 (0] P BR 22 53¢, W20 43 M A o e i e
W Z R & I, 5 OB il R
5B Al TH] R AR B R, MR T Ao B 4 R R THD )0
GREEE, LLA BEMosRE & T #E IR

Receive
antenna

Servo
motor

Optoelectronic
converter

Signal

generator Optical fiber

J —— RF cable
Network cable
—— Servo cable

B 7 RGN E RS

Fig. 7 SE measurement system

BbAbh, T BRI BF i3 B BE kA B AR
BAVIE B e B BRI BRI FOIR S TP T Bf
WA RE I ) DB 4 R A ORI AN . A B9 5 L £
PRI CUE Y 2 75 2 3 B A 3800 B 4 (1) B i R%
Remzma i k. Horh, 7100 MHz—6 GHz B, 223
BTG, BRI RERE R 1 10-30 dB; 7£100 MHz—
1 GHZIR B, BEROARE e T NI . g5 R %
BH, BE e 3O B s B M RE S THE IR R, (1
T B AT B S AT T S T AR B, 30F T A OR B
e % B AR BT WA RE

3.2 HEEITIERREESH

ONRE— 2 oy A BE iR B IS AT IR 55 A
T, TR AL ) B e R, IR A [R] A Y B
WORRE. VI, AKGE LIS AT SO R L
R TR FE (MWK 2R 45°), % R 36°T # — A
fir, — R 79360°, St @M E10D mAL. AL E



66 K X % 6 3

AT B B0 7, AL B P25 #oit AR E BRG] R R LR iR 2 e e 2= 0
W, SNERESBALW L, M BPTRE ™ E  BAE, JPRBEERR AR IR R A E, Sl
FES, ANR < JE 2 . (U IR PSR A BRI ASTRI AL K BF e T &

120 — T T T T T T T T T 120 T T T T T
110+ -+~ Rotation —— Stationary i 110t -+~ Rotation —— Stationary
100+, 1 100 - A N
90+ . 90 - [ ’
2 80+ 2 80F AT
@ 1o 5 70r
» 60+ X 60+
50+ 50
40 + 1 40 +
30+t 1 30
20 L~ - - - - . . . . . 20 . . . ; . .
100 200 300 400 500 600 700 800 900 1000 1 2 3 4 5 6
f/MHz fIGHz
Kl 8 Bedihiets 5 IR BN RE
Fig. 8 SE of the system in rotating and stationary states
100 — T T T T T T T T T 100 —m———m—m—————————
90 F -+~ With shielding gasket | 90 F - +- With shielding gasket
80 | R PR —— Without shielding gasket | 30 | —=— Without shielding gasket |
70} 70 A,’A“‘\ BN LAl
60 | 60 f " Ve R L
S 5ol 5 5ol T
0 89}
40+ 40+ 1
30+ 30+ g
20 + 20 +
10} 10 +
100 200 300 400 500 600 700 800 900 1000 1.0 1.5 2.0 2.5 3.0 3.5 40 45 5.0 55 6.0
fIMHz fIGHz

P9 Bl S 7 i R A S

Fig. 9 The effect of shielding gasket on SE

P6
APS \ -
P4
> Severe wear
P3 (
P2
P1
Slight wear
] E—

Shielded door
10 DAL BT SRS [F) R FE 1 B 45

Fig. 10 Measurement sites and shielding gasket with different degrees of wear

62-6



66 %

JFEAT DV S i B B e e e 5 B ke L T 5 SR A

6 11

PRI 11 9 7S [ 35 0 ) T 25 i 4 S, DR
2 AP1-P5ER AL, K M 4 N P6-P10FRAL, 7] LA
FE i, P6-P103 47 5f ik X 68 =1 T P1-P5iEf for, 7E

200 MHz 5% i Ab T B AH 25 2748 dB, 2.8 GHz#l /&4

A ZE 2130 dB. 73 M AT RE SR IR AN R s B A 0 2
FAAERZE, SPBUR AT 35 R 5% A Y, LB
P2 AL ) %2 26 S [ B K, A M P it 8 BE O 7™
N 53R

100 T T T T T T T 100 T T T T T T r
-=P1-+P3-+P5-«P7-+»P9 -=P]-+P3 -+ P5 -«P7-+ P9
90 . -=P2-+P4 -~ P6 ~P8-~ P10 90 -=P2-+P4 -~ P6 -~ P8-~ P10 1
80 : . R 80 1
“.\‘\ L
o 70 AN o 70 !
E 60 ¢ E 60 )
50 501"/
40 - 40+ ¢
30+ 30 |
100 200 300 400 500 600 700 800 900 1000 1.0 1.5 2.0 2.5 3.0 3.5 40 45 50 55 6.0
fIMHz fIGHz
Bl 11 FeR R RIMALR B Mok g
Fig. 11 SE at different positions on the rotary table
3.3 Rl BAEMSN B A £, FEAE SEIG 5 R ENE AT S I AT B AT R

3. B A R WY, B A 2O B AR i A
PSR Dyt — 35 U6 AIE F 26 5 AT 2 1) A5 Y 75 i,
i BT Rt — P s i o . QTTR A M A2 A 2
FETT R, TUE WA A AR LU A5 Y I A A,
BIVRS HL v A YOHL o3 LI 18] D9 50%, 45 H 1
RIS R 2912 d, 35 BSOS FT 1R 82 d,
T2 A5k H 75 S4B SOL T IR, AR A IR e UL
Fet e N[, WAE /& 2 sh = [, Bt
R L4208 . $E IR LR T BT, I 1 A
J BLAL, S B e e [ A8 e s o4l S e, M T
B AT IS AT T PR, AR SEIRAT, FATE e 7

100 — T T T T T 100 — r r : : - -
90 | - 4- Fresh installation i 90} - «- Fresh installation i
80 L oo AT After two years of simulated wear | S0l —— After two years of simulated wear |
70 + Sl 70 +
m 60F m 60F4 A
3 S0t \ 2 s0p ¢ Y
40+ 40+
30+ 30 |
20 + 20 |
10 + 10+

0 L L L L L L L L L L
100 200 300 400 500 600 700 800 900 1000
fIMHz

A, MRS 1 BE R FE (I&110) 7T LA Y, PTREALEE
P2ARA B 103 S N ™ L, ISR T BE ke L) 2 R
Z I, BN B O RE R E . 3D
A& T IS AT AT A LT & BAK B ARk RE, D&
iR 2P s MEAHE R, BElcd Rz 1T M
EJa, X BEAR B HORE 5 O AN W, (EIE
ZRFBRBABMMERS . HEREN KT
2. BT O SKPRBATIN B AN AB R . R
JAZE ORAD I 85 R AE A2, @ BO5F WAt S
eIk, BEfG 2 VEREZKR.

0 n n n n n n n n n n n
10 1.5 2.0 2.5 3.0 3.5 40 45 50 55 6.0
fIGHz

B 12 S e S PTAEIEAT IEBUR (X 5 I RE IR 45 SRR L

Fig. 12 Comparison of SE measurements between the fresh installation and after two years of simulated wear

62-7



66 & VN S 6

4> HBTERRIISRAT B, 2003
4 =R VQ [3] X#F. RILHHK, 2021, 62: 46

SRR PO T B B B S A R P ok R S8 B [4] GJB 151B-2013% B4 Moy R G RL R 4T 5 BUS M. b

S -, s ; 5 BB IR R AT
o WL W 47 W R, AR S T — i A T e e BRGSO, 208
. 4 . . . . (5] XU&F, T4, xime, & dEFRES:: YHEE R, 2019, 49:

o 3T T 5 A6 1 B R L, I ) e B At o il s o5
Br &, 2R TQTTEHE, W& 1 # W 1% bt ik [6] EAEE, I, W, % RCHFEHA, 2005, 2: 162
%Ell‘iﬁ%ﬂgigg \U]’\I]J%é%%i%%’ -&—H—E(]H?Fﬁ& [7] Prestage R M, Constantikes K T, Hunter T R, et al.
3 s A Gl \ | {3 HE Proceedings of the IEEE, 2009, 97: 1382
ﬁﬁ)ﬁtﬁ)& ngﬁﬁ?ﬁj 150 finB‘E/]&ﬁ%"ﬂ’ I{[ﬁj\b’ [8] Prandoni I, Murgia M, Tarchi A, et al. A&A, 2017, 608:
i Wz 225 A T T TR 55 R 2 2 43 2 o) B A 5 i Ak A40
BT i Aoh #3247 T SR S W A W R R A A [9] Wielebinski R, Junkes N, Grahl B H. JAHH, 2011, 14: 3

2R (ML R R G T R R R, DA R [10] Liu Q, Shen Z, Hong X, et al. ATI, 2024, 1: 239

0 By B A ey S s 2 S T [11] ETH. RFSOCHER M TSP wt e, Bil: HiHR T
RS ol S 5 L 2 7 SR B T S e 000 17

[12] Zhang H Y, Yao R, Hu H, et al. Proceedings of the
IEEE, 2018, 26: 1091
2 5 3k [13] GB/T 12190-2021 B f# 5 il % B OK Re & 77 7. B AR
[1] Wang N, Xu Q, Ma J, et al. SCPMA, 2023, 66: 289512 AN F AR E B 2, 2021
[2] GIB 72A-2002 LT HA B REA AV S WA, bt B3 [14] FEACHL, 2%, XU, 55, iR AR, 2024, 39: 640

Design and Experimental Analysis of the Shielding Device for Radio

Telescope Rotating Feed-switching Structures
TANG Ren-kai' LI Rong! LIU Qi? ZHENG Xian-ze!
LI Xiao-feng? ZENG Yao! FEI Yu-hao!
(1 School of Mechanical Engineering, Hangzhou Dianzi University, Hangzhou 310018)

(2 Xingiang Astronomical Observatory, Chinese Academy of Sciences, Urumgi 830011)
(8 China Electronics Technology Group 33rd Research Institute, Taiyuan 030006)

SU Xiao-ming?

ABSTRACT Large radio telescopes have extremely high sensitivity, necessitating stringent
electromagnetic compatibility (EMC) design requirements for electronic equipment near the focal point.
The shielding and protection scheme for the feed-switching structure in the telescope receiver cabin
poses significant challenges. To address these issues, we integrated protective structural design with
shielding gaskets, devising a shielding device specifically tailored for the rotating feed structure. On this
basis, to validate the shielding effectiveness and reliability of the rotating feed-switching shielding
device, we developed an experimental platform for testing the device. Shielding effectiveness was
measured under both static and operational conditions, and the results largely met the design
expectations. Furthermore, based on the installation and operational characteristics of the shielding
device, and considering the service life of the shielding gaskets, we analyzed the key factors affecting the
performance and reliability of the device using empirical data. From this analysis, we proposed
installation requirements for the shielding device and selection criteria for the gaskets. These findings
provide technical support for the shielding scheme design of the telescope receiver cabin.

Key words radio astronomy, radio telescope: rotational feed switching, shielding effect: shielding
device, shielding effectiveness measure
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