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1. Resolving Equations and Their Solution - /3* 3 

Figure 1 shows a general form of a mirror  cons is t ing  of 19 i d e n t i c a l  1 
p a r t s  -- "lobes." The positiori  of an a r b i t r a r y  point  A on the  middle sur face  3 
of the "lobe" is  determined by t h e  angles Q and Y ,  and t h e  angles 8, and 8, 
correspond t o  p a r a l l e l  edges of tile "lobes" and y? and YX+, dorrespond t o  t h e  1 
meridional edges (Fig. 2) .  The mirror  cons i s t s  of 19 "lobes", i .e. ,  k 12. 1 

1 

Theref ore,  we obviously have I 
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In  t h e  case of a r b i t r a r y  t h e m 1  influence, t h e  t h e m e l a s t i c i t y  equa- 

t i o n s  f o r  the  "lobes" may be wr i t t en  i n  t h e  form i l ,  21: 

where 

- 
P -- the  V. V. ~ovor1;ilov funct ions [2]; 

4 9  4 -- main r a d i i  of curvature f o r  t h e  lobe; 

*Numbers i n  the  margin ind ica te  pagination of o r i g i n a l  fore ign  t ex t .  



i -- imaginary u n i t ;  

E -- Young modulus; 

V -- Poisson c o e f f i c i e n t ,  

i I 
wL1==o IS che l i n e a r  expansion c o e f f i e i c n t ;  T -- temperature.  

The mer id iona l  edges of . t h e  "lobe" are f r p p  TI.- g-- - - -2- - -  

J 
s a t i s f y  t h e  corresponding cond i t ions  a t  t h e s e  edges. We assume t h a t  wi th in  t h e  

l i m i t s  of each "lobe" t h e  temperature  is  d i s t r i b u t e d  acrnrAine tA +ha l--- 

where t h e  

. . 
r. - r,' * 3;i0~&. (1.8) 

q u a n t i t i e s  T;) and T' f o r  each n e r i d i o n  are s e l e c t e d  i n  accordance w i t h  1 
the given temperature f i e l d  f o r  t h e  mi r ro r :  

I i T f, * Z r o s V .  

J (1.10) 

i i 
Tp, BOO c,  T* = - 120° C. 

The system of equat ions  (1.2) f o r  t h e  f i r s t  component on t h e  r i g h t  s i d e  of (1.9) 

is reduced t o  t h e  equat ion 131 (symmetric case)  

ror  me second component -- t o  t h e  e q u a t i m  [I] (anti-svmmetric F.?CD) 



! 

I /  
The following notation is used in (1.11) and (1.12): 

where % and are the revolution angle of the normal and the stress function 

in the case of symmetric deformation of the "lobe"; y and V -- displacement 
function and stress function in the case of anti-symmetric deformation of the 

"lobe"; h -- thickness of the "lobe", 

where Ro are the radii of curvature at 0 = 0, 

Applying the method of reference equation 141 to the equations (1.11) and (1.12), 

we obtain their solution: 

I 
i where 

/~.)rr,JL~2rL2ps,(.e;r -- Thomson functions; 
C, * d2 r d, 8 4  1 C,, *CI , -- integration constants. 

Separating the rcal and imaginary parts of the solution (1.17) and (1.18) with 



allowance f o r  (1.13) and (1 .14) ,  we w i l l  have the  resolving functions 

2 .  Displacement of the  Lobe 

Figure 3 shows the  displacements of po ints  on the middle surface o f  the  

"lobe" .*hose p o s i t i v e  d irec t ions  are  shown i n  t h i s  f i g u r e  and have the form [3]: 

' 0  =up,, 
' \ +.V&,J cosy, 

Y * us, *UWJCP~Q@ 

tJ - W, + ~ $ C O S ( P  . 
where 

I 

In ( 2 . 2 )  and (2,3), we use the  notat ion  
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4 (31 = 
20+ J?c 

cos * B J ~ B  
(- ~ ~ ' & e i , l 0  + ~ t d e r ~ . ~ 1 8 +  

. . 

4@+>)hd r,' 
- * c ~ ~ ~ ~ ~ ~ B - c ~ & ~ ~ ~ Q ) -  ---- 

3m cor ~ s h a g '  



- c,du;ao-c,Rc~$~ 4 ctgd ~ ~ ) l ( e , d e i , ~ o *  

+ c,de%ae - c, Po;,~e- c 4 L o 3  re)+ ' 

lne  prime over t he  Thonson funct ions designates  t h e i r  de r iva t ive  with respect  t o  

, 4 . 4 -- constants  t o  be determined. 

I - 

3. Determiratio.? of t h e  Constants , ( = I 2 3 4 ) and 

3, ( j = I * 2 , 3 )  

The i n t e r n a l  contour ( 8 .  0,) of the  "lobe" i s  r i g i d l y  fastened,  and t h e  

externdl  contour is  f ree .  Therefore, we have t h e  following condit ions on t h e i r  

ours : cont 

For determining the  constants  a 
i: 

To determine the  constants  g 
i : 

P 

I I where [3]: 



SuSstitut i 

i n t o  (3 .2)  

where 

.ng (3.3) i n t o  (3 .1)  with allowance f o r  (1 .20) .  and 

with allowance f o r  (1 .21) ,  we obtain: 

the  system of equations for  a 
i :  

44, -4~1 +A,pj-A,4a4 ' a*, 
fl3,~,+flna2 +Raja, +44d4*O , 
fljcat +A~a&a +rQIaas+4g4 a4 -0 , 
f l ~ a , - f l ~ , a ; + ~ ~ ~ a ~ - ~ * ~ a + -  0 , 

the eyetem of equations for c i :  

- - -  

subst i tut ing  (3.4) 



- . - . r  r . .  ,, .-1R%--?- 



We may determine the constants II/' from the conditions on the internal 

fixed contour of the "lobe": 

These conditions give: 

where 

-c' h6 A E~ 4 

dV c~/(~.) ! -cJ 8 t i ; 1 8 0 + ~ , d e r ~ ~ ~ . +  

+ ~ , h r i ; ~ ~ . -  c l d t f i ~ ~ e O ) -  EA'~(  ~ , ' c o r  8, 
3 m  J - 

Thus, the displacements of the "lobes" are completely determined analyticd- 

1 ~ -  
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4. Numer i c e 1  Resu l t s  

The formulas (2.1) wi th  a rlrrt~nnce f o r  (2.2) and (2.3) were used t o  cal-  

cu l a t e  t h e  value of t he  displacanent  of t h e  "lobes" of t h e  r e f l e c t i n g  su r f ace  

(mirror) of an antenna as a funct ion of t h e  angle  0 and Cp f o r  t h e  tempera- 

t u r e  f i e l d  C1,8), which were made i n  accordance with  t h e  ~ i v e n  f i e l d  (1.9) f o r  

each ca lcu la ted  vc lue  of , The fol lowing i n i t i a l  d a t a  were assumed for a 

mirror made of the mrtorirl AMg6-M, 

The ca l cu l a t i on  r e s u l t s  f o r  t h e  normal displacement W of ?he "lobes", whose loca- 

t i o n  with  respec t  t o  t h e  o r i g i n  of the  ang16 i r  shown i n  Fig. 4 ,  are given i n  

t h e  tab le .  



TABLE 

, 1 ~ i s ~ l a c e - 1  men t e .  so20'/ a .  I@ 1 s rl01 0 id 1 0 a s 0  / a * 3~ "Lobe" 
Number 

? 

6 I 5'20 8 = 10' 8 15' 8 - 20' 9 .  25' b 3@ Y ment "Lobe" 
Number 

I 

0 4.21 . 4 4 7  -0.84 -1,SO -2,OJ ~ J S O  

' 0 2 3  4 , 5 1  -0,92 -i,S9 -2.a 145' Y, l a  
-0,24 -0,55 4 .97 -I,46 -2.27 ISS' 
4 . 2 6  -C,60 -1,OI -1,SI -2,23 icO 

0 4 . 2 6  -0.60 -1.01 -1.51---2.23 165' I 
w 0 -0.27 4 , 6 4  -1,05 -1,SS -2,27 175' 

0 -0,27 -0.65 - 1 ,  -1.58 -2,JO JEG' Y I  

1 
0 -0.27 -0.64 -1,B -1,55 -2,2? 165' 
0 -0,26 4 , 6 0  1 0  -1,SI -2,23 195' 

0 . O,@ 0.25 3.45 0.72 0 3-5" 
0 0, I2 0.28 0.49 0.76 
0 , 0.13 0 3  0.51' 0,79 
0 0.u 0.28 0.49 0.76 1.20 1 

i o 0.09 0 ,s  0.4s o,n 1.13 I E* I 
I 



Fig, 1. General form of the antenna mirror 

Fig, 2. Coordinates of an arbitraxy point on 
the middle rurface of the "lobe." 



Fig. 3. Displacement of points on the middle 
surface of the "lobe, " 

Fig. 4 .  Location of "lobes" with respect to the 
origin $#. 0 
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