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SUBJECT! MAINTENANCE OF WEATHER RADAR RADOMES 

1. PURPOSE. This advisory c ircu lar provides guidance material useful to 
repair f a c i l i t i e s in the maintenance of weather radar radomes. 

2 * CANCELLATION. AC 4 3 - 2 0 2 , dated 6 / 1 1 / 6 5 , and AC 9 0 - 2 0 , dated 1 1 / 1 2 / 6 4 , 
ere cancel led. 

3 . GENERAL. A radome i s a covering whose primary purpose i s to protect a 
radar antenna from the elements. I t i s a part of the airframe and, 
therefore, should have certain physical as well as e l e c t r i c a l propert ies . 
Physical ly , a radome should be strong enough to withstand the air loads 
that i t w i l l encounter and i t should be contoured to minimize drag. 
These properties vary with the shape, design speed, and s ize of the 
airplane on which i t i s to be i n s t a l l e d . E l e c t r i c a l l y , a radome should 
permit the passage of the radar's transmitted s ignals and return echoes 
with minimum di s tor t ion and absorption. In order to do this, i t should 
have a certain e l e c t r i c a l thickness. The e l e c t r i c a l thickness of a 
radome i s re lated to the physical thickness, operating frequency, and the 
types of material and construction used. This re lat ionship i s defined by 
a number of complex mathematical equations which are of interes t only to 
radome design engineers. These equations show that , for given physical 
propert ies ,a radome should have a certain e l e c t r i c a l thickness for a 
certain narrow range of operating frequencies. (This i s the reason why 
C-band radomes w i l l not give optimum performance with X-band radars and 
vice v e r s a . ) A l s o , a very small variat ion in physical thickness may cause 
a s izable variat ion in e l e c t r i c a l thickness. Radar e f f i c i ency , de f in i t ion , 
and accuracy of display depend upon a c l ear , nondistorted, r e f l ec t ion - f ree 
antenna view through the radome. Consequently, a radome should be 
prec ise ly b u i l t for optimum performance. 

4 . RADOME CHARACTERISTICS. There are two general types of radomes, the 
"thin wal l" and "sandwich" types. Thin wall radomes are considered to be 
thin r e l a t i v e to the wavelength of the radar. They are generally useful 
when the radar frequency i s low enough to permit a skin thickness which 
w i l l s a t i s f y the structural requirements. Sandwich radomes consist of two 
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o r more p l a s t i c s k i n s s epa ra t ed by a d i e l e c t r i c c o r e . The c o r e may 
c o n s i s t o f honeycomb p l a s t i c s e c t i o n s , h o l l o w f l u t e s , o r foam p l a s t i c . 
The d i e l e c t r i c and s e p a r a t i o n o f the s k i n s w i l l depend upon the wave­
l e n g t h o f the r ada r f r e q u e n c y o r f r e q u e n c i e s . 

5 . RADOME DAMAGE. P r o b a b l y the most f r e q u e n t damage to radomes i s h o l e s i n 
the s t r u c t u r e caused by s t a t i c d i s c h a r g e s . These can be l a r g e h o l e s tha t 
a re r e a d i l y a p p a r e n t , o r smal l p i n h o l e s tha t a r e a lmos t i m p e r c e p t i b l e . 
Any h o l e , r e g a r d l e s s o f s i z e , can cause major damage t o a radome s i n c e 
m o i s t u r e can e n t e r the radome w a l l and cause i n t e r n a l d e l a m i n a t i o n . I f 
the m o i s t u r e f r e e z e s , more s e r i o u s damage may o c c u r . I f enough m o i s t u r e 
c o l l e c t s , the r a d i a t i o n p a t t e r n w i l l be d i s t o r t e d and the t r ansmi t t ed 
s i g n a l s and r e t u r n e c h o e s s e r i o u s l y a t t e n u a t e d . Ram a i r through a h o l e 
can de l amina te and b reak the i nne r s u r f a c e o f the radome and r e s u l t i n 
s e p a r a t i o n o f the s k i n s o r f a c e s o f the m a t e r i a l from the c o r e , weakening 
the radome s t r u c t u r e . Other t y p e s o f damage a re c h a r a c t e r i z e d as den t s 
and s c r a t c h e s caused by impact w i t h s t o n e s and b i r d s and improper 
hand l ing o f the radome when i t i s removed f o r maintenance o f the radar 
an tenna . T h i s type o f damage i s e a s i l y found by i n s p e c t i o n . 

6. MAINTENANCE. 

a. High per formance radar radomes a r e v e r y p r e c i s e l y c o n s t r u c t e d and 
sometimes the s l i g h t e s t change i n t h e i r p h y s i c a l c h a r a c t e r i s t i c s , 
such as e x c e s s i v e l a y e r s o f p a i n t , can a d v e r s e l y a f f e c t radar system 
p e r f o r m a n c e . A l l r e p a i r s t o radomes , no mat te r how m i n o r , should 
r e tu rn the radome to i t s o r i g i n a l o r p r o p e r l y a l t e r e d c o n d i t i o n , 
bo th e l e c t r i c a l l y and s t r u c t u r a l l y . The per fo rmance o f 
p r o p e r main tenance t o p r e c i s i o n radomes r e q u i r e s s p e c i a l knowledge 
and t e c h n i q u e s and the use o f p r o p e r t o o l s and m a t e r i a l s . An 
improper minor r e p a i r can e v e n t u a l l y l ead to an e x p e n s i v e major 
r e p a i r . A radome hav ing undergone major r e p a i r s shou ld be t e s t e d t o 
a s c e r t a i n t ha t i t s e l e c t r i c a l p r o p e r t i e s have n o t been i m p a i r e d . 
The t e s t i n g o f radomes r e q u i r e s t e s t equipment t ha t u s u a l l y i s found 
o n l y i n r e p a i r f a c i l i t i e s s p e c i a l i z i n g i n radome ma in t enance . Even 
minor r e p a i r s may a f f e c t one o r a l l o f the f o l l o w i n g : 

( 1 ) T r a n s m i s s l v l t y . Which i s the a b i l i t y o f a radome t o pas s radar 
energy through i t . 

( 2 ) R e f l e c t i o n . Which i s the r e t u r n o r r e f l e c t i o n o f the o u t g o i n g 
radar ene rgy from the radome back i n t o the antenna and waveguide 
sys tem. 

( 3 ) D i f f r a c t i o n . Which i s the bending o f the radar ene rgy as i t 
p a s s e s th rough the radome. 

b . These e l e c t r i c a l p r o p e r t i e s , when a l t e r e d by improper r e p a i r , may 
cause l o s s o f s i g n a l , d i s t o r t i o n and d i s p l a c e m e n t o f t a r g e t s , and 
can c l u t t e r the d i s p l a y t o o b s c u r e the t a r g e t . Poor radome 
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e l e c t r i c a l pe r fo rmance can p roduce numerous p rob lems which may 
appear t o be symptoms o f d e f i c i e n c i e s i n o t h e r u n i t s o f the radar 
sys tem. The f o l l o w i n g a r e examples o f improper r e p a i r : 

( 1 ) Use o f wrong m a t e r i a l s - n o t c o m p a t i b l e w i t h o r i g i n a l radome 
m a t e r i a l s . 

( 2 ) Pa tches o f d i f f e r e n t t h i c k n e s s . 

( 3 ) Poo r f a b r i c a t i o n t e c h n i q u e s . 

( 4 ) N o n v o i d - f r e e p a t c h e s . 

( 5 ) R e p a i r s o v e r l a p p i n g . 

( 6 ) ' H o l e s p lugged w i t h r e s i n , s c r e w s , m e t a l , wood , and p l a s t i c 
p l u g s . 

( 7 ) Cuts o r c r a c k s s imp ly c o a t e d w i t h r e s i n . 

( 8 ) Tape ( i n c l u d i n g e l e c t r i c a l t a p e ) o v e r h o l e o r c r a c k and 
c o v e r e d w i t h r e s i n . 

( 9 ) O v e r s i z e p a t c h e s . 

( 1 0 ) Too much o r t o o l i t t l e r e s i n . 

( 1 1 ) E x t e r i o r c o a t i n g s - t o o many c o a t s , t o o t h i c k , uneven 
t h i c k n e s s - m e t a l l i c base p a i n t s . 

( 1 2 ) F i l l e d honeycomb c e l l s . 

( 1 3 ) R e p a i r s made w i t h o u t removing m o i s t u r e o r m o i s t u r e con tamina­
t i o n from I n s i d e o f radome w a l l . 

( 1 4 ) Abrupt changes i n c r o s s - s e c t i o n a l a r e a s . 

( 1 5 ) Pa tches p r o j e c t i n g above o u t s i d e c o n t o u r l i n e s . 

( 1 6 ) Improper c u r e . 

( 1 7 ) Wrong s i z e c e l l s o r d e n s i t y o f honeycomb. 

( 1 8 ) E x c e s s i v e o v e r l a p i n honeycomb j o i n t s . 

( 1 9 ) Poo r bonding o f sk in to c o r e . 

( 2 0 ) Gaps i n honeycomb c o r e . 
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• RECOMMENDATION. Both the p h y s i c a l and e l e c t r i c a l p r o p e r t i e s o f radomes 
shou ld be g i v e n c a r e f u l c o n s i d e r a t i o n du r ing r e p a i r o p e r a t i o n s . These 
p r o p e r t i e s a r e c a r e f u l l y c o n t r o l l e d du r ing manufacture and shou ld n o t be 
a l t e r e d by improper r e p a i r s . 
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