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Abstract: According to the working principle of the active reflector surface in Five-hundred-meter Ap-
erture Spherical radio Telescope (FAST) and its structure dimension, the fitting accuracy of instanta-
neous parabolic reflector for the FAST was researched based on analysis of the dynamic surface accu-
racy of reflector element. Firstly, a reflector element was selected as research object, its calculating
formulas taking the mechanism movement into account were deduced from a joint to solve dynamic
surface accuracy. Then, by taking 19 reflector elements from different regions for examples, the char-
acteristics under 9 initial surface types were analyzed correspondingly. Finally, based on the dynamic
characteristics of reflector element, the fitting accuracy estimation methods of instantaneous parabolic
surface were proposed, including mechanical surface precision and semi-optical path difference surface

accuracy with feeding lighting function. Furthermore, two improved measures for surface accuracy
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were given, and they were enlarging joint controlling area to next joint target ring of parabolic surface
border, and offsetting the outer ring joint targets by 4 mm to the sphere center and also moving center
targets by 4 mm to reserve direction. Results demonstrate that the panel with surface accuracy RMS 2
mm is a preferential selection for initial surface type of reflector element. After changing control strat-
egy, the mechanical surface accuracy increases to RMS 3. 938 mm, better than the index RMS 5 mm,
Meanwhile, the semi-optical path difference surface accuracy reaches to RMS 0. 629 mm. This re-
search has important significance for ensuring reflector element initial surface type and adjusting fit-
ting accuracy of the instantaneous parabolic reflector.
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curacy

o

1 7]

500 m 1148 BR 1 43 B3 85 (FAST) S 3% [
KR A 15 it e 1 0 H 8RR R Rk ] B
R RAMN R O R SCREE . )
S5 T T A R A B B 4 A M BB O T B IR A
2 ELEER W B ) TAERCR . R LR G
TS B A b 55 3 ARG ) 18T 40 5 1% 2% (Root Mean
Square, RMS) e flif it [ S5 P AE 2 . FAST S5
T 2R T ) 4R T2 K5 B RMS<C2 mm, 300 m B i
Hil 4 1 LR B RMS<C5 mm, FE S8 7 vk A7 il
TR AW RS

T 5E BT A RE TE HROT) 4G P RS B RMS
F I T S E Y S BRI . SEBR s AT B ML i B &
T BOUR G R0 5 % S K R e TR — BR T R
S5 T B O AU I B A 0 T AN [ A T 0 4 T
A TR 1 fi 32 A2 R A A RS, Rk, S S
BATT R 1 IR B 9 4 TR0 TR RS B RMS J2& 5K
AR A Y

FLVR L BLOR 5 T BT i B0 1) I B 4 4 T
TP K B2 RMS & A W A28 A % (R A B 3
et S TRT B G TG ARCHE A A0TSR AR A
R S90S B 0t BT Y A A B I
AT AL T AU A 14 Ik ) 4 4 18T TG TS B RMIS L (9%
A AH I FE L K AR R T B B 4 4 v LA O
.

AW E Ty SR R BRI 8,
R FE R 1T 0045 40 420 T ST 00 I S THT SR G T A A
T B4 S B A1 A 5 AR B 3 400 TG 40 A 1R 22 RMIS

bt st [6] 3 285 22 A B9 MU S R SO O IS 3 T
JC BN S WP NS E RMS (R, IF 4 5 350705 D
B7F 58 G A R H: 5 T s 480 40y T 400 5 0 1) O
F 4 T IR I 0 4 TG AU R R TG O vk R
8 . AS SCT5 R D S T B DT W) B TR B E
I o 9 0 T AL 0 2 3 BRI 2%

2 M

FAST FI I 5% N w8 3 ¢ 1 HU /R R 5 41k, 76 7
B Al 500 m BR5eE AR S S T, i 2 3 sh 4R B
JSC A T LAV R R IR L SR FH A TR 4K 2 4 S o U
-5 SR B (10 3 1) R T L R K T
VEJEERAN P 1 frs . o s 32380 S S T AR 5t B
UL 1Ch) - B B R 2 4 2 6 670 AR 29 11 m Y
BE LB R O %R 500 m B BRE AR R M, K 2
4 3005 = M8 I I T R OC B IRTE 2 2254 19 A
o LI B ] AR Bh g R PRI AT S R
S5F T BT AR 1) 07, DASE 7E 500 m AR JE o BR 1A
J S 5 E I BUR W RS 2l 1 300 mo F AR Ik A
/NS S IPRUNS VNI
3 REGELHSEHUMEETHE T X

Wk BsF 40 490 T 2 Ao S Sf TR PR T B A S EE B
I8 B G B0, T 5 T AR B A S B B B8 1Y 32 B
B L A 3 AL R 25 1 4 HT I 5 T BT Bl
BEIEAG AL A . BTN - (D 4381 5T T
I B ST PR 5 (2) 4 5 56 o ik v B = o5 H A
3 B 5 T AR A 0 AR 2 2 () figp R R 0 A ) =



LI

P A% A5 0500 m A2 3R THT S5 L B2 0 5 5 I 400 40y TR UL R R B TR S ok 2053

(a) FAST %33
(a) FAST effect figure

(b) T{FIREE R
(b)Working principal sketch

P 1 FAST ZCR B 5 TAR 5 A
Fig. 1 FAST effect figure and working theory sketch

5 SR 132 B0 5 (40 SR A T AR FE R 19 52 Bz
BB 5 (5) =5 1AL A 19 BRI 12 S BT 5 (6) 1
BB T BT B S LR
3.1 R EBAT R EZENEST

P 1 Ch) b B S T 8050 S H: 524 g A A 2 A
2 B A MR e Bl ST LR SRR RO B2
i ) RS o) I LW S SR L R TN T
JCiE I F AR I 3.4.5 (WIZ sh ALK 5
Fe BERY F o 35 A O

F=6n— >, kpi (1
k=1

A F OB ) HBE s n i S A 1F 50 & has 3l
RGN s p i ke Pz BRI EC. THR TS F=3,
Rz AR B R B2 3, 3Rl B 3, W 2 R Bl
A F oM 454

3 FEIZ R

2T #T

4 BB EhE]

5 rammz;aﬁu—/\:.i

R 3

sl - JEEDE S TR AR I.ﬂ

& 2 5 TR T R JHE 3 4 ] A A A
Fig. 2  Simplified model of reflector element and its

supporting structure

3.2 EATRER S ¥ R R 2 8 5T EAR B AR
%S
LIS MEBR T BR O O S 7 AR A6 6% LA o
yoz SR AR b b7 i B B K g

ZE AL E R I 3, 20 AVB.C.DHFSH,
FI 1 5 R bR HE S B0 T ARCE AR B 7 iR AR

N AT B
e ‘\\ 71 Olx,_0p, 0z,_0)

NS T T
\\ Xy V0Zs)

Ry
N Ak P,
‘ S

P
1 TR S,

= u‘ R S,
| Hr b b e a0 R S,

\ \ ki 5

UL ,
TFREE— P HBRERLL P XYZ LR Py

P 3 S S I B 0 R H ST A ) G R
Fig. 3 Space position of reflector element and its

supporting

(DL O5 P,_CABLE Wi HZ L, . LA
BOONERG . SRy MR IERTE N S, L AT AR Ly
5 S 588 Py, FIEAS. PP

(OWER Py P, Py =5 2ER R SR, BBk
S, MERG O,

(3) P,_FRAME N L, F— /&, HE ORF
Bk SRy KPR AERTE S, b, MORT A AR % T A
b

(14 SR, = |O'P,_FRAME/| , ML O
RERG L SR MR RIERE Ry S, . AR — IR
MERE O P XYZ % EERE S, B B
2

|O'P,_XYZ|= SR,. (2)

(5) i P, Py Py A& 5IRI3ET P s W
RIS, HiX S HL PP LR
BE AT f#AS Py AR AR,

(6)HZ OP, W s, PPy 5
] i) 520k ¢, U3 2% B4R 9T 0 - T ) 9 1)
A RRHN n=sX t.5 P, 1EIZF1H LR

|P1P17xyz'n|:0. 3)
(A Py xy, B1OP, BEE R C+ D LRIV,
C+D:|OP17XYZ><S|/|S|. 4)

(8)ﬂ§éjfﬁ(2)’“ﬁ(4) sﬁ% PLXYZ, N PliXYZ" W‘j
YU T HEBR 14, H kR R O'Pixy,” 5 Pis
Py Py 8 € F T AC 5 Py » FI W72 502 B AE



2054 b=

% TR

%23 &

AP, P, Py W, #5i%Y5 Py i PP, WY E—M,
M i Py Py oag X Py Py 5 Py Py X Py P, B0 R
FTE, MEUNFE, [, e mEasS
PR O B e R, Y 25 SR 3 7 W] — B, )
FE Py ori 7E APy P, Py N Z s BV ETSR ff . o5 14
fift T SR [ A 5 v 1)

(9) & il 5 L w50 ] fR BT 3 2% A A N fi

5.

O MR A7 SRR X i C.D S48, &
LB~ (9, AR AEHE 2 M A DL EARAR,

QDR AR AR 3R AP P, Py %30 5 %
333K Py Piss o Py Piss o Py Py BY 2.3,
450 L B4 S S BRI S, 388

A2) LA FSEFRAIXT T S, T IE RS E RMS
T AT H B B AT R S v BR A Y
SN
3.3 FREWMEE = S HIRAIE T

MM CHL.o S UR BF, Y TS
y‘jjlofu]:

de = (R+ h)cosdsin H
< ya = (R+ 1) (singcosdecos H — cosgsind)
zg =— (R h) (cosgcosdcos H + singsind)
5
s RO EEUERRTE A2 5 o SRy 63 1k b 3 45
H RIR%; o ST AR 45 h 34w T s 21 5
HERKTEHIE R : H . S IR KT N
@ Pnax <0 L0+ Prnax

— sin @sin b\]’ (6)

| H] Sarccos[coS ——
cos ¢cos 0

H e Ry R T8 5 L ) 5 K R TOUA
A e A R B R R, T AN L BR B 5 AR
BE Y ETET 2 ¢ i S R AR
H(p = H; + wt, 7
K w W HLER F % M BE L B rad/s.
W¥mEAE L f/D=0.461 1, WA 4,
X AR89 22 5 P_DDOWN | & i P_DUP 7]
B X R
(z—x)?+ (y— y)P+ (z— z)? =
(0. 461 1 D)%, 8
MR 4l T 2 4 ) T A o S, L P_BW il 2
| P BWP_DUP|= |P_BWP_ZPM|, (9)
] Bef L 12 AE .4k OP_S LBl

bw— a0 _ yow—yo _ bw— 20 (10
xs— a0 VS — 3o

A7 (9) L (10) A 15 P_BW Ak bR, 44K UK
S BRFE EER TR ZS B =4 S ¥EARE R P_S L
LT 4350 A5 20 B B G E R B = SRR AR Y 38 B
Bl

S — R0

WAL 4
'(x,_ 0y, 0.z, l’l;/

AAUARL
T O(xe Vo)
(1R T A A
PPz | A

="
/I 4R i
f v _."’. P_Dul X senVaprang)
11N 7
Vi 7

S

P Six.p.z)
e i

f\ \ S S 1
B/ i P_D(xuyacs)
~ ! T 5 0 B

~— J .
WO AE Tl /S P_DDOWN(X sV ssonmeZstoun)

fFf
SP_BW {EHEFRiFI R
P Zos I‘_ 2. [

Bl 4 YRI5 B S AT
Fig.4 Movement calculation model of reflector ele-

ment and joint

3.4 KRR EBAR K BRIZ B BT

7 ADAMS R #EsT 3. 2 35 39 41 S L L
SR 21 AT AR bR Y B 25 e AR R
TG 5 DABRIR B RE 3 1 A A bR S TR G S
ARMUAT D 3.3 TSR A BT A5 $E AR B AR A =
WA NS . BT IZAUA R A i 21
2 T i B S B2 B L
3.5 EEEREAREIRIZ T

IR ¢ B 2] 58 B S5 T B T 7E 1B s 4 e N
WE 4 R Bk OF L= S AR S Sh # | T
M ¥ ARSEBR P_F Al 3 I3 M 3. 2~3. 4 i1t
A3, HET A LR S0 AT A5 AR R AR 0 B S
JSOP_P.ZAEHZ OP_F Bt b, 24
MRV 3 T2 T e B s HL 2 B 220 % 7 A S B s sl
WAEA P_F s5 B, B AT 75 20 9% 0 0 #S 2 sh B
. & P_F ANIE 20 411 AR AR 1932 S .
KT FRVRE 7 36 I AT 45 3 21 21 v B 40 AR 38 38 30
Bk,
3.6 TERSEETHESEEEE

TS S 1 BT 21 4 T AR A AR 52 B 5 H e
g g ¢ i 2047 B R 25 % R B R 5 T R 0T
TP K B RMS W .



%57 FEAERC %500 m 1 ARBR 5T L B BERRIH U T LA RS BE OB 5% 2055
DY (|P_PP_F | s a1 b2 | B3 49 ’
RMS = |-=! an ;

21
SR A Wk I S 5 THT B0 TR A B RMS, R ]
72 S5 T TS A R AL

4 HH o

WE 5 Fros , LLGE i) 18 T P00 Lo 28 3
7 5 RS T FROT , B O B AL T bR R R s AT AR X
R ) B FE AN [ 43 A X 3R K ) 1 TR R B S S T
BITH A HIE R B AR R . % L0 T B B
itiz47 1 051 4 s, Bl 175. 2 min,

PUEBCANE 5 FFR B9 13 Ab A TR X 38 5 5 1
HOCPEN KR, L L, b5 L, AT A
LRI, Ly 253t 5~9 5 T HIT,
L, ZFit 2~4 %5, L, ZFid 10~12 5, B G K
5257 s [ 300 m WEEF ML, oo F Ly R
GG G G LG, 1.5.9.13 5 ¢
meITHE G L, 2.4.6.8.10.12 57 C 1,3,
1157 G Lk,

S5 T BT U T LA A = A AR L SR,
Shy 2 A2 R 3R T kg 0 A v R B 6 i 9 B
B2, AT AR ER T E Y . BUE 5 15 i A f AR 4
e 2 mm, WIJE X 2; WA AR 23 % 2
mm , B2 35 % 58 3 = 4] S8 LA 2 AT R TR 1)
HHBE MR A = s bR B — T S s L D
BORIE X R S & AR AR 2 mm, BIJE K
4~9,

P 5 4y T 00 IS B S S T B DT 3 A

Fig.5 Trajectory of parabolic vertex and distribution

of reflector elements

= ~
LY

B 6 ST T 9 A R 4 T TR

Fig. 6 9 kinds of initial surfaces of reflector element

FEE 3 AR RN 9 A T AL RIS R 7
I 7R« 5 e nl A

(1 WA — b 27 5k ey S 3 T 546 3 25 1
i e — 2

(2) B 5 ThT A0 Y 3l A5 TR B B2 w7 I L B
2 S S T B TT AT S 1k i 40 400 A Rl % e i BR
33 b th i E Sb HoR B PR B RMS 2
KT 5mm, B I 1 9 BRAR Y , Sy 0, Ry ek
6 Ji] P K% v o ik o TRT S G L

OWIARTETE H B 2.3 14 3 175 0 i AN 1]
T2 A A [ TR RS E S AH AR T 9 B A [A] 4
U6 TR 19 i DG e 22 AR, 7 9 SR T 3% A ol
X5

(O PORVIR T 4~9 4 S5t 10 570 BA A
AT ) ) 28 TR JRE . T A 9k e Y T 2 A
it 278 DR TR AR s 1) B AN L /) i SOR T %

250 0 250 0
- E o £
3 % E E
Ziso £ Giso £
1 5 g X 1
Z100 2 Zi0)t =
S 25 =]
s s %0 . =
| = 2]
U ot - '\6
0 30 60 90 120 150 I8 0 30 60 90 120 150 I8
Time/min Time/min
250 0 350) - - 10
_ E Idee —— 4-Mid 41 £
=l £ 2200 _Srax N 85
: TN :
E'so s EISO Fdge o 0N . 65
’ § G| ik L 2
2 = 2o =
£y 25 |- =
B S0 i B 50| = M F E 25
[ - 3 |8 -
% 30 6090 120 150 150 % 30 6090 120 130 180
Time/min Time/min
250 10’: 250 .': rormgn :":'j"' :10’:
- E - i e | E
E200 £ B0 S e (85
B gz b R
%]5(} E %‘ISO : " 2-Mid -ﬁg
= a = E 3-Mid. | a
g EA g oM |3
2100{ = Zioo R
& 1 é & TMid | é
0 pEE F o PE
b 5[ 4 6
: 30 60 90 120 150 1 38 O30 6090 120 150 1 S‘d
Time/min Time/min




2056 b=

H o T

%23 &

2501 <10 10
S200 s £ | 8 £
2150 6 E i 6 =
2100 ME i 4=
w | 2 | -
250 23 i 23
[ - | 1 g
0 e = 8 0 1, 8
0 30 6090 120 150 18 0 30 6090 120 150 I8
Time/min Time/min
250 10 10
- 1-Edge £ £
2200 T g E i g £
B p z Z
2150 -Ede 6 £ 6 E
5 T-Edgs 2 3
Z100 b = Lz
% z 3
B0 awe - 23 l 23
—4-Mid 5_ 9 - B 10
30 60 90 120 150 =0 30 6090 120 150 =0
Time/min Time/min
250 7 e 10 250 10
Eol lhie oo amsl E B g £
S| kel : A il 3
21501 M, 6 E 2l Wi g
= i -] 1 o
2 . ¥ g 2 -]
sw00{ ¢ A ] 4=
Fs0 P2 Es 22
|G Lo
———— . | St -
!{P 300 60 90 120 150 ISH !{P 300 60 90 120 150 ISH

Time/min

Time/min

Middel accuracy/mm =

b ﬁ:ﬁ"@t vt
i 13
B 7 13 YU BROTAE 9 MR DY T M S A R

Fig. 7 Dynamic surface accuracy of 13 reflector elements

under 9 kinds of initial surfaces

K1 RYEHEHEBATAES 257 s HHEREE RMS
Tab. 1

Surface accuracy RMS of reflector elements at

5257 s (mm)

B C 1 5 9 13 +1 +2 B
WA 5.46 3.91 4.17 4.25 4.19 3.59 4.26
B C 2 4 6 8 10 12 A
fE B 2.38 2.33 2.37 2.40 2.34 2.33 2.36
B C 3 11 +6 +3 44 45 ¥HE
KiBEC 3.43 3.12 3.09 3.39 3.86 3.59 3.41

Sy 1k — 2 43 A IS 1T B0 2 A T RS B A AR
FERLAEE B3 6 S o, il 5 1~ -+
6, RMIERX 4, EX C,CLC b B S I 2T
WERT HFE KRG BE 2> 58 AL B.C, % 1 44 T bRt
i O AE Lo P S B 5257s) IF Sz 5 A BT
WEISE T T2 RS BE . r M T 0 S A Y B R
KOWE B.CH—BrERehr, 456K 7 oA, G

A S S T AT AL T 4l T 20 2 L T JE RS B R AL
RER VB BUE ROk, B A $53k
WY« S S THT 50 TR IR A B R AT LA IR I 4 4y v T
R R AR

5 300 m B AF o4 @ BLA AR L TR AE

MR A 7] — 00300 2 3o 194 S5 S5 T 2R T 1) 3 S T
T B 114 75 Ak s 4 — B30 S S5 T BP0 T T A B L
A LA I 40 0 T T A5y O B B L R T —
i T A Bk v S 51 R OC LA 300 m BRI L4
T ARG BT 07 . IZ TP RS B RM Sso0mea,
FR, HBUE AT R 300 mo k4 4 1 P A
S5 T8 BT AL A 2 T A A T 1B ST 4 g T G 20 g
J1  BAREREE 9 s,

RUITEILAE [ 51 A MR [ LA B
R T A HiEE, L R4y i ML
1T
FELE ]8]I T
o e S L 192 || 0L AL
¥ I s ek || AT R Bt RMS,

nxRMS =21
—JdL
5 AL i Lo N
ko HH!'"J . || 300 m 53O L RMS21
$1!1A)r [})J'ﬁ] V) £ 2 T TS BE R aluh.wl.z s "
S nxRMS%21 U075 1T T B iy ’ Sx2l
i

P8 DL A B A i

Fig. 8 Estimation procedure of fitting accuracy

B I A2 B RMSs00me, 4 7] —
LB SEPRTAE AT o ZM0E 0, i, 2% st I 1R
B R B B 2 R 2 1 52 ) A T PR 0k R =
FHEIE . %05 % A] A B B2 7 5 Xof s S T B e TIE
M BE 1) S PR 3K

FAST 15 1 B o 50 Al DA I b 225 7 0 13 BE 0
N, & Moo i, A WY om o R
F(O_border) 5>y FCO_center) Z K 0. 05, 7]
% 0o=23.2 . MIEMAE 05U A:A2 r 19 JLAT
o 0] A5 B B U I 2 AR AR Ak 04 45t R R B eR R
FCr fHAE R AR 2428 DX S5 10T 50 50 11 457 U5
MR U8 A 5, B

F(r =
_ (arctan(r/(fD — (R— m)))f)
24

v 2o

exp(

12



CHE]

P A% A5 0500 m A2 3R THT S5 L B2 0 5 5 I 400 40y TR UL R R B TR S ok 2057

20 40 70 AR, Ruse A il 1200 22 5k
o] R 22 B4 OC AR I AT R BB IE R T COn o

Clr) = S — (13)

i AW K I BT RS F R C SR
[0 [ %F B 1 @ DB FoL G AR (12,
(13) 4 25 R EK, DU 457% U5 BB ol 501 2 O AR 2 L&
K BE AT 20 (14) 1 RMSs0pmeese. /8o A N
T R ETATLAR A A M L 15 3 25 G 2R O 5 15 R
HRBH R T 0 B 5 T 2 O A 25 LA KG B L A i) 3
FHF MU AS PR 4805 K5 2 AH 7] BsF 79 AS ] 1 0 L 32

RM S0, =

m

Dim X € X RMS? X 21 X (F,/ > F)
i=1

i=1
i n X 21
i=1

b

(14)

PLABERR 7 S gt s oc B, i=19,58 i

A Ta) s B b B s 5 Tl B T R s R 2, A A
F 1 RMSs00me. N 62. 047 mm, A # &£ RMS 5

R2 iSnHMEXER

Tab. 2 Relationship between i and n;

i 1 2 3 4 5 6 7 8 9
n 117 159 147 128 122 124 101 93 91
10 11 12 13 14 15 16 17 18 19
77 67 69 50 47 35 28 14 12 1

6 300 m BEAFIAy A4S R E

J 5 T 2R OT e T 300 m B A 4 4 ifi
PG 1 B AR T 4% BT, pl s A DS B A
191 4 235 3 AT R S > 4804 1% s 4 4 v ) P s
B TG B A 22, N g Tk b, Ch I, R
T it

T 58 43T R DB T HE IR S 4R T B
PLEK BB 9 % th THE AR /R E . 454 El
TV AT AR AR Py HE A B S A TS 92 A
Vel fE Y m b L S SRR P,y Py i
TRk L, = SR 2 KL AR R
MOP, #kEEHEAL P, 5 Py AT R BE A BRI 8
B, Py S e m . P, 5 Py T

WEERTH L A0 P, | Py 3% 1 58 300 1% 55 410 47 1o ) e
e 1 22 AW/ L UL 9 (), 3D A5 B2 3 W 41 5
M= YR R T LA RS B RM Sao0me
PEEL 6 mm, KUk, AP KT bR 4R
il DX 5 2 4 1 A — )2 49 R AR R DL B UL ARG
JE o BIVER — 5 s RO bR A IR B T, L 2
SR e g 4 A B R e b & R
RMS;0meen, $2 5 5] 4. 971 mm, 3§ /& RMS5 mm #§
B s LB RMS;0000ess. A 0. 754 mm,

3 g -240 :
(300 m BRSSP e — kR

ke

[~
L
(=]

P

=
/=
Height/m
R
o
=)

. Py
R4t T

]
=

130 140 150 160 170 180
Raduis/m

(b) FIHH
(b) Sectional view

(a) {1l
(a) Top view
P9 S b T BT HE A 4 TR 5 221
Fig. 9 Moment of reflector element entering parabol-

ic surface

7 i KRBT, BMEEIE 1 S5 T
BT =Y SRR A X A R S P T L TR RS R
RMS 3K+ 5 mm, tHRIERK 3 /v, Mk, v] i
7 A5 i 225 1R B A TED DA o ALK B 43 )
W JE BT A ) RO P B T R RS — g L 15
I s 4 400 T 4005 G R O 8 e it R DL T 10, 4
HRW L JFE L PO R EESN 4 mm, A
LB W X8R B A %, 7] 18 RMSsomean. N
3.938 mm, & T & it 48 & RMS5 mm, It i}

RMSSOO&\SS{)SS. ﬂ\j O- 629 mm,
5.2 —— RMS300mech.of Center 0.80
—+— RMS300mech.of outer
5.0 —time RMS_SODasscss.ot:ccnlcr - £
g -‘_'._:_ljl“l_f_sf.?.[}ahwhh.oimuulc _-"' 0.75 ,,E,_
= 4.8 = P
5 N T e T 2
2 4.6 L i L0.70 £
2 S/ 2
= 4.4 ) A
E F0.65 =
e 4.2 o
"
4.0 : T T - 0.60
0 2 4 6 8 10
Offsetting/mm
E10  HUERT 50 S m RS 10 2 &R
Fig. 10  Relationship between fitting accuracy and

joint offsetting



2058 e KBE TR 523 4%
ST PR T B A PR AT Ab TR AL 2.3 4k

AR FAST = 30 S5 T i A J 38 &
FHOGEEHY RS, 56 F ) 56 17 2R T 8h 2 TP A B 43
Br %t FAST Bk B 4 9y 1 40065 45 B 47 T 0 5%
AR SCHIE 5 SR T Ay B2 55 T B TT ) 4 D 0 L Ik
4 TP AR R IR S B R R . (D
B[] — #0300 2 3 1% B S T BRI 1Y) Bl AS TP R B AR
fla e — 34, B S T 5 00 TH R RS BE LA BE B 0 4
TR Syt BT X R 5 (2) 24 2 S T BT AL T
Wk B 3 47 T R P % s B L BRI X 3 A0 4 TR 4B
HABER EE RS RMS KT 5 mm, BRI 4B
1 M BTEIE ; O RIR T L 4~9 1

S Ak

[1] NAN R D. Five hundred meter aperture spherical
radio telescope (FAST) [J]. Sciencein China: Se-
ries G Physicss Mechanics & Astronomy, 2006, 49
(2):129-148.

[2] Rz, ERBN.3KIE. KK 500m OB

ST BLE AR A L] R A E A2, 2010,
19(5):951-958.
SONG L Q, WANG Q M, GUO Y W. Tempera-
ture distribution of FAST under solar radiation [J].
Opt. Precision Eng. » 2011, 19(5); 951-958. (in
Chinese)

(3] E.B=E2%.D40M. —Fh KB R G H K £ A il

G PR Tk BT ] & F 4R, 2008, 36 (6)
1114-1118.
WANG W, DUAN B Y, MA B Y. A method for
panel adjustment of large reflector antenna surface
and its application [J]. ACTA ELECTRON SINI-
CA, 2008, 36(6): 1114-1118. (in Chinese)

(4] HRAHM, KM, X0 E, 5. 620mm HE M E3)

S REIRACEL]] £ % HE T42,2011,19
(5):1022-1029.
CHEN F L, ZHANG J X, WU X X, et al. Sup-
porting structure of 620 mm thin primary mirror
and its active surface correction [J]. Opt. Precision
Eng. . 2011, 19(5): 1022-1029. (in Chinese)

(6] &EZ . Aet, 0%, %, [l 6om Hf i BT Y
SRS RO LT k% 4% T 42,2014, 22

Z A I FAST A0k mi & . e 5 & 5 (DO K
s ) D3 2 40 0y 1 b — = T SRR RS K4l i )
P s A ) BRG0P0 S ) 45 H S 4 mm, /]
o RMSsoomees, 3218 £ 3. 938 mm, I T i% i35 45

SCrp g R T RS T BT B A T RS BE R A R
MU, LR 300 m I B4l 49y 1 40045 4 JEE 19 5%
B AEALTS 1T da gl R I 2 T R
F8 J2 S T 0 4 BB 7 LS L B e R AR TR Y T
JEREEERESE . FAST AR IE AL T 2 3 B B, AH G
TETE S BE U0 4% 1F v A B Jm 2 TAE 2 40 i
PRSI A5 2R

(4):970-978.
QIAN H L, LIU Y, FAN F, et al. Non-uniform
temperature field and effects of Shanghai 65m radio
telescope [J]. Opt. Precision Eng. , 2014, 22(4)
970-978. (in Chinese)

(6] Hiaik. FAST R4t @ % £ 3 5 A= 2 3Z 4p 45 AL AT
sm[D] . dbmt i E B B b 58 AR B L 2010.
GAN H Q. Reflector tolerance calculation of FAST
and front end of radio telescope [D] . Beijing: Grad-
uate University of Chinese Academy of Sciences,
2010. (in Chinese)

(7] & %L FAST LU AA o B 2R G0
BOF A [R] b3 Ao A S AT R A R
28] ,2014,
ZHU Z Y. Report on displacement analysis of
FAST upper mechanism and connection design of
main cable joint [R] . Beijing: Beijing Institute of
Architectural Design, 2014, (in Chinese)

(8] FHFA.BRK,ZBY.F. FAST G0t
HiliE TS BIR]). X . BERLE.2014,
GU X D, ZHAO B Q, WANG Q M, et al. Task
document of FAST reflector element design and
manufacture [R] . Beijing: National Astronomical
Observatories, 2014, (in Chinese)

[9] Mig KRBl ELE A ILM L] S5 8%
AR ,2010,13(2) :43-44.
FU W D. Several methods of solving distance from
point to line [J]. Studies in College Mathematics,
2010, 13(2) :43-44. (in Chinese)

[10] 4k X &.FAST 24 X XX F MR X £ 6948 X



57

P4, 45 0500 mo F A% BR AT A6 HL B2 020 55 R T 0 49y T 40145 0 JBE 1) UG 45 e

2059

A LD At o E B B 58 A B L 2006.

ZHU W B. Research on astronomical planning
and feed support for FAST[D]. Beijing: Gradu-
ate University of the Chinese Academy of Sciences,
2006. (in Chinese)

F ARG KR EM, &AL F. FAST UG 1A ] X 358
Rtz MAeESH[R]. X BERXSE,
2013.

YUAN D J, ZHANG ZH W, YUAN H, eatl. .

Moving regulation analysis of actuators from dif-

[11]

ferent regions in FAST reflector [R]. Beijing:

EE R

BEE 1982 ) H L KRB T
TR, 2007 4F F Jb 50 B TR 2 35 45
AL, N R SCH AR 5 U5 L
BT S B | R AR AL B A3 AT 55 O
M BF5E . E-mail:jxxue@bao. ac. cn

ERBEA 961 =), B, LTI A,
+ L WF5E 51,2000 4 T AR bR 2 3k 45 1
T2, 2002 AERIE R RF W LR,
BN R ICHAR 5 Iy LA 1 . R
FRIRHLAE A HLBR 25 #4325 65 40 A7
577 1 M #F 5%, E-mail: qmwang @

bao. ac. cn

[12]

[13]

National Astronomical Observatories, 2013. (in
Chinese)

TR SL P ALK R RS F 45 A & ADAMS B A
CMLL b st 35 2 K2 ikt . 2005.

CHEN L P. Kinetics Analysis of Mechanical
System and ADAMS Application [ M]. Beijing:
Tsinghua University Press,2005. (in Chinese)
JOHN R .

Antenna tolerance theory- a review

[J]. Proceedings of the IEEE, 1966, 54 (4):
633-642.

BER 964 —), Wb i AL A
T B T AR L1989 4F THL Bk kK
SR FRATA A= 2 07 2 B R SO AR
HLAK 25 #4152 3L o0 07 B F 58, E-

mail : xdgu(@nao. cas. cn

(AEZBHE. 5 )
(WRILEFE REWFH AREEH)



