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ST FAST L — AL MR SRR IR M BER R R KB B AR - IR RS
FRX KRG 1:30 ERMRIIEAT T REEH SRS, IR T MBS T ARl
EHERIROR, MBI T AN RN RN, BN R B T N E R RN, S
4 KW, ASCHTHR M I — IR AT LUAE] - RO T BRI AL B HIRTRE. A
HOBF S0 R A 5 P R R 1 2R S BN 2% ) E A T RS 2 B 42 I R — IS % M e

Kigis AMRBEgs HUE RN, KBRS RS

1 55

BEERCERRE, BEH—RAS BEEm e Ry BRBE I FE. Hal, tt
R LIRS W R R 7 H A, SR FEMCRABL AR BT AR, FEHLER,
ORI F AR RB AR, B T2 BEERFENAE, WXEM 1-Hectare,
SKAIL fmE KK LAR 4. EEEZRH A E &M A MR Karst B8 7 —H
BRI, HEA RS 500m D4R KB Enees, #RA4 FAST(Five Hundred Meter
Aperture Spherical Radio Telescope). FAST t+¥|— B3, RATEHEHA FORRE X
RIS, ATE G AN BRSCREZ 5. XF FAST B H AN RIEESH “K
St B ey FAST WA TARICHR ** 4R KA T FAST KR ARE — —— StHl
B — LR SR R G U R MY LA, T rBATES g RZ —
— —IRXBEZRFEHVIRAE R FOE.

2 RO RGE R SER BT

— XGRS RGN INRER: RN BERE R ERESRERS. W
MR RS, HEE, RBARSE, FRSCEERMEMAER R, EREMOENT, 8
TRAE 0 AL B R B AN RERBIE 50 cm. PRI — VR SCHE 2R 50 7T 4T MERI 90 B S 6 1 ) S 2 A TR D
SEH B WRUE — KO R G RE A BN T E SR A B R

FAST S5t 3 R AN 1 iR, B242 R = 300m, JF A 0 = 120°, FTFOH 2
D = 520m. FERREZWNIG FRIRET, SURAAL OB RELL O KR F.L, Bl Ry = 150m

o [ R I 5 R SOV e K e B0 4 5 5 R B
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Jkg, FEO A 120° BBk EiBgh. FA TS
AR N BIEERGE, (B 1. mSRIRER R;2%§§$

b LR SF, AT AR B AR IR 2 30T . ] 75m
B 1, SRIRERTE ) il SRk 150 m, BRiH R =

A 75m, FFAMERA 250m. J, BATE

BT PREEME 11 R B REAEH. AT 520m

MECE FIOUE SO TTATRE, BATRG T 1:30 i !
20mx20mx6m AERAER. W AMNBRRLEMS g1 FAST HEinksi F 5UH T AR IEER
F12E T RE AR S T SE BRI g AR R 2 (R Fig.1 The spherical surface of main

B he AR, WE PR ST AR reflector of FAST

W RIS, M ELRHER R 4 B R LS R KR XS . SR B L
FABMULEG AL A1 EARMIARMLLL Ao YLE. AR SIES % “20 m Bah/NE R IR 7%
MUY SeubH e . sz oh R AIBRE Leica A8 477 TCRAL102 JER 41845 M SR B A
AL, HMEFEEN 1mm.

1 BapERFEIIEAEHE O =1:30, Ap =1:15)
Table 1 The feedback support models for the moving trolley

HLE
FFe5 g [ERE (R RREHE) RSN
(m:p)
B, 20 600
1 K (m) IR I8 8.33 AL 1:30 250
BRRR R 5 150
B BE) 0.002 VAL 1:4/30 0011
# (m/s)
3 FER (m) 0.0018 Ap 1:15 0.027
RAER 0.0198 Ap = A} 1:225 4.455
(kg/m)
5 NERE (kg) 6.24-0.66 ALA 1:6750 46305

6  RBEKAN(N)  BNHRES: 20 ALAZ 1:6750 135000

20m R P/INEGERBERILE 2. — K ERRERACEIE, 2 XIELHFRE,
M 4 A, NSRS R EEA T E AR KRR E EX N RE (RER) L,
AR ERMESHNRANER B SURERE 2 X HLIEX KR ER W E, 73— % 6
2 AHHLIRE, 7ERUEMR s R RN L. T 4 & SESHRNIZHh 4 AR,
it 6 AP 2 xR ERM 4 &M ROK R NRARIRAEEZ MO E,
KA R P E O PUBAESMESN. A T MRERRNE, RAOIMIWT 4 FlEh05E
. fEEEid e, e R S RE A E, RS P IR RS
PREF 4.

«AEE2E. 20 m BENEABRARALRIRE. 2001, HEXY TRIER
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ORISR, AN ERERHROR AT 0.005 m/s. A KSR P LA 3.

TAERB R R AL ~20° B 70°, 436E 10° —4%, 4% 10 4% B RPUBHIE L
HAL 60°. K 2 BURT 8 Bl BALEIRZEMB MM, Kb 2,y 2 BRAIBEREN 3 M8
trori, R EMBEREFMBNKE LXBERTH: BT/ NERBE R R,
NERBITERAET R, MR/ NE A B R R ma .

NI REEAAE R TImR, BTLURYE REMNIBESEATA TF. REERINIEER A s
FRN R BAT IS, el R S KX PR CRIF BT, XN REA SR, AL
BARNEAERRMAA, MARERRNIBERHE 3. £ 4 PIIHKER—HNELEKFTT

® 2 BREEXRZETEBRENENHARCEIRE
Table 2 The average squareroot variation of different

feedback traces in different following methods

1:30 IR B 25 11 AR
BWE; R
L5 ) ) B E T rms y rms z rms R rms R rms
GH () m) m) (m) (m) (m)

—20° 0.0050 0.00266 0.00101 0.00157 0.00341 0.1023
—10° 0.0052 0.00259 0.00146 0.00173  0.00363 0.1089
0° 0.0051 0.00233 0.00124 0.00168 0.00330 0.0990
10° 0.0052 0.00233 0.00135 0.00176  0.00340 0.1020
20° 0.0050 0.00213 0.00144 0.00182 0.00333 0.0999
40° 0.0050 0.00219 0.00143 0.00206 0.00349 0.1047
50° 0.0050 0.00230 0.00131 0.00189 0.00341 0.1023
70° 0.0051 0.00212 0.00135 0.00229 0.00357 0.1071

F 3 HRCUERUNEE G R R
Table 3 The vertical stiffness of the trolley model

B 1 2 3 4 5

FHH
6, (0°,0°)  (20°,180°)  (40°,180°)  (20°,225°)  (40°,225°)
10N #ff (mm) 2.1 1.8 2.6 2.4 2.6 2.3
20N #{¥ (mm) 4.4 4100 4.7 4.3 5.3 4.6
RIRE 2 % (N/mm) 4.8 5.6 3.8 4.2 3.8 4.3

F 4 HCHREUNEKERE LR
Table 4 The horizontal stiffness of the trolley model

VA 1 2 3

FHME
(8, %) (0°,0°) (20°,180°) (40°, 180°)
10N #fr (mm) 3.4 2.0 1.8 2.4
20N ##f (mm) 6.3 4600 3.3
A #E% (N/mm) 2.9 5.0 5.6 4.1
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1) TR R R . ) A e e PO PSE AR B S K P RINBE R B, A S AR RSN R AR R BT 1
Wal B2, ARGEAHAUER T SR/ NG A Y o7 B B WL

E /N B S5 R4 B 2R B mT U /N2 AR AN TR IXGBFE TR B ma s, 9 GR T R f
AN AR AT . K RIRE R B 2.9 N/mm, FeE R RHE 3.8 N/mm. /N
H 15 mx 15 mx6m BSOS THE AR, Bk Bl XUE 5 R I 7 220608 — R F 5
WL SHERIEHEAL BN — P EER. TP ERER 20% THARERE, AFKGET KI5
RUNE NN AL 5. 7E5L 5 o, JRAY B A RIS ORI/ B, TR
R o 5 R R R AT AR LG A AL MG (6750), JRAUAR AT 7 %% S & R AL B AHALL HE
23 AL(30), B AT AR BT BR AR IR R EGRTG. EIHNE FAST S AkRI3RKE
DR F A O AN 8m/s, IR P BB v A, Bl A B AR 75 ) S BB A i 437
Bar LA ] 50 cm (R REZER.

£ 5 FERETEEDEREENGEE
Table 5 The estimated responding displacement

in different volocities of the trolley model

BARE (m/s, REHERE (m/s, FRAAE (N) MR R BRAR _ IR HILL
BIMUE S 10m)  BYHLE & 150 m) (N) {r#8 (mm) HERFE (cm)
2.0 4.8 ML 5285 0.8 0.3 0.9

KEHE 3398 0.5
t 20705 3.1

4.0 9.5 BT 1.1 3.3
KEHE 13310 2.0
aE 46913 7.0

6.0 14.3 B 71 2.4 7.2
KFEHH 30157 45
It 82818 12.3

8.0 19.0 W 4.2 12.7
KFEFHE 53238 7.9

4 @

X IR— K SRS 1:30 i BN 1S d 25 i, AT LA B R K2 4 i
() — X SR T LUK E) FAST — IR RS BRI BEAERE. AEE NN, FIH KBS
R R RIS 2 8] HAR RSSO B R R PRI AR L, N A< SCHIBF S )
KSR RR RGBT B AnA RS s BB A — € I B % M .
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EXPERIMENTAL RESEARCH OF FIRST
FEED-SUPPORT SYSTEM OF FAST

YU Liming SUO Shuangfu JI Linhong REN Gexue
(School of Mechanical Engineering, Tsinghua University, Beijing 100084)

Abstract

The first feed-support system, which is one of the key techniques of FAST, is
introduced in this paper. Systemic experimental research with the scaled model,
which is one of thirtieth of actual structures, is made. In the experiment, the
position deflection of the feed-car was analyzed when the feed-car ran along the
part of a circle. Furthermore, the equivalent rigidity of the system was measured
and the position deflection of the feed-car resulting from wind was computed. The
research results confirmed that the first feed-support system meets the required
position control precision. Also, the results are very helpful to the precise position
control of the large span cable structures.

Key words Large radio telescope, Source feed, Scaled n'qodel, First feed-

support system
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