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0L X'YZ!,

VA

O, XiYiZi®

Oy

(i= 12 ..

2.1

Karst ), s .

P Xo A B A ,
LA B - A H W,
g, a= H/(gP), 2 s :
Xo Y = sh(X/a+ arsh( W/H)), (1)
Y= a{ch[X/a+ ash(W/H) |- [(H+ W)/HT" ), (2)
, h, L, B Hg, Fz
X h= af chf Xo/a+ ash(W/H )] - [(H>+ W)/H ") (3)
L= a\shfXo/a+ arsh(W/H)]/- aW/H, (4)
Fp= Hsh(Xy/ a+ ash(W/H))+ W= L+ W, (5)
Hp= L@Qg(sh(Xo/a)+ ash(W/H)) ' (6)
6 ) ,
. : 3 . 1) 0,
, 0XYZ;2) Oy, )
0XYZ , ;3) ,
Zr ( A B ).
, 3 YI Y2 Y3
6 a;, b, ci(i=1,2), (X, Yir, Zir)
,6), 6 .

(Xir, Yir, Zir) (x,y,z2) (u,



v, w) Y v v3 B ° ) ( )
, (Xik, Yie, Zir) :
(Xi, Yo Z)" = (u,v,w)+ EG (X, Ya, Zu)"  (i= 1,23,4,56), (7)
-0 0 -0 O -0 0o 6 - 0
E= |- 0 0 B -0y, G=|-0 -0; & 0 [,
S0 -6 6 & ~ 6 B -6 6
0o = COS(B/Z), 0; = Y1Sin(B/2), 0, = stin(B/Z), 05 = Y3sin(B/2)'
6 Fai Foi Fei(i= 1,2),
( Fu (Wa Ha)), Wi H. Hy(i=1,2, ..,6), H. H,yi
XY CHeg Hyy Hi , H; . 6
6 P, L; W,
12

[ [ [ 0
ZWH W= o0, ZH -0, Zﬂﬂz 0, Z{Mwﬁ Mii) + Mo = 0,

6 6
Z[Mwyi + Mhyi) + Mwy = O, ZMLH"F Mlm') + Muw: = O,
=1 i=1

Li= af W Xo/ait ash(W/H)l)— aWi/H,  (i= 1.2.3.4.5,6).
* Muxi Mu*yi Mz M i Mh}‘i Mhzi M Mwy Mz

(8)

, Hyi, Hyi Hi X,Y
Wi, Hi W XYZ .
ai= Hi/(gR),
Xio- i i X0y .
(7) (8) ., (8 12 Wi H(  wow ¥y Yo Y3 B
Vit i+ vi= 1), 12 . , (7) (8) . 6 Wi He uwv
w Y1 ¥, Y3 B (7 6 ,
. (5 (6), 6 ’
2.2
6 )
6 .
. 0, Bz (
) (Xik, Yir, Zit)
(Xi, Yi, Zi)' = (u,v,w)+ EG (Xu, Yu, Za)'  (i= 1,2,3,4,5,6), (9)
E G (7) , B . (9 :
(¥, ¥ Z2) = (®22w) + (BG' + EG)(Xu, Y, Zy)'* (10)
> .

3w EBG'+ EG B ,

. (10) . < (10)

»
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Mu'x Mu/w sz.

12 ,

6 6 6
ZWﬁ W+ M.= 0, Z‘I{xi+ M, = 0, .Z‘Hyﬁ' M, = 0,

6 6
z :{Wxi+ Mux = 0, 2 EWQ'L"F Mwy = 0, i+ Muw: = 0, (11)
i= 1 i=1

=1

Tivn = ai{ch[Xm-_,l/ai+ arsh( Wi/Hi)]}- af (Wi+ Hi)/H™
(i=1,2345,6),

, Hxi Hyi H XY .
My My M W, H X Y Z .
M, M, M. 3 * My Myy My
XY Z .
ai= Hi/(gR)*
Ziv-n Xiw-n i , Z X0y .
(1 W, H,, (Li) ( Wi, Hui)

Li = ai{Sh[Xiw— W/ ai+ arsh( Wi/Hi)]} - aiWi/Hi (1= 1,2,34,506), (12)
(13)

Wuri, = Wi+ Lipi) Hu'i = Hi (L = 1727 3347 5> 6).

6 .
2.3
: 6
. R 6
, ? .
E ZJ
B
A >
C
DN\ 0
F X
3 4
[13 6 2
3 1 ,



, . 1 1
, 6 3 ) ,
2 2 1 1 2 ;
1 . ; 2 , ;
3
, D, D 3 ABC
3 ,ABC3 300 m E D T/ 12
30 m F . F E , ,
S50m( 4 3 , ,
100 g/ m, 100 kg*

Zlﬂicosai = mrwzcose, (14)

3

Z[‘Iisinﬂi = Wﬁ)zsine,
0/(°) 0 30 45 60 90 120 135 150 180
Wi/ N 239.2 249.9 269. 3 297.8 363.6 129.5 153.7 178.0 195.1
W/ N 425. 1 178. 0 192. 9 195.8 177.9 129.5 397.5 363.5 298. 1
Wy N 427.2 363.5 329.3 27.8 249.9 232.5 240.3 330.4 298. 1
H\/N 2431.9 2 49. 2 2572.9 2689.3 2928.7 3 121.7 3194.2 3234.2 3273.8
Hy/N 3145.0 32%4.3 3253.0 3268.7 3236.1 3 121.7 3 038.8 2 R27.0 26929
Hy/N 3145.0 2927.0 2802.5 2689.3 2491.7 2412.3 2 437.0 2 490. 2 26929
a,/(°) 180 182. 63 183.78 184.72 185. 71 185. 20 184.35 183.13 180
a/ (") 65. 20 63.13 6l. 64 60 56. 87 M. 54.33 54.29 55.28
ay/(°) - 65.20 - 65.71 - 65.37 -T2 - 62.63 - 60.00 -58.64 - 57.37 - 55.28
Ly/m 33%.1 330. 4 325.9 320.2 305.7 290.6 284. 1 279.0 274.6
Ly/m 290. 5 279.0 275.8 274.7 279.0 290.6 298.0 305.7 320.2
L3/m 290. 5 305.7 313.3 320.2 330.4 334.0 3331 330.4 320.2

arch/ h/ ai+ (Hi+ Wi)**/Hi] - arsh(Wi/H:) = xo/ai  (i= 1,23),  (15)
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, x0 = [(xi— rcos@)2+ (yi— rsin@)z]as,
a; = arc cos/ (xi — rcosB)/ x0i]°

Li= alshivo/ait ash(Wi/Hi) [p- aW/H:  (i= 1,23,456), (16)
Wi= Wi+ LiP, Hi= Hi  (i= 1,23,456) (17)
(14) (15 (1) (17)
(), 3 Wi Hi Li Hi X
aL.o 1 .
T o )3 X
( ) y , 0 .
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Mechanical Analysis of the Orbit Tracking Movement
of Feed System in Large Spherical Radio Telescope

LIU Ming zhi, SHEN Yuru, LIU Jun, NA Bai
(School of Mechanical and Electrical Engineering, Xi’ an University of
Electronic Science and Technology ,Xi” an 710071,P.R. China)

Abstract: The curve equation and its mecdhanics analysis of suspended cable under the condition of
end load are given. Then on the basis of it, the mechanical analysis of suspended cable system for
large spherical radio telescope is studied, procedures of the control for the orbit tracking movement of
the line feed in large spherical radio telescope are given. The validity of the results mentioned above is

confirmed by means of computer simulations.

Key words: curve equation of suspended cable; suspension mechanics; large spherical radio tele-

scope; orbit tracking movement; control



