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The space environment poses many threats to the external components of space
structures, and thermal fluctuations are among the most important of these threats.
These thermal fluctuations occur due to the position of the system in front of the sun
and in the shadow of the earth, and its value depends on the orbit of the spacecraft and
the materials of the components. Antennas, which are usually installed on the outer
shell of these systems, are therefore always exposed to the thermal fluctuations of the
space environment. Thermal fluctuations cause the antenna surfaces to expand,
contract and distort and can cause the antenna to malfunction. In this paper, the effects
of thermal expansion and contraction due to an LEO orbital mission on the radial
characteristics of two X-band reflective antennas, one broadband antenna and the
other narrowband, And the resulting radiation characteristics are compared with the
characteristics of equivalent sample antennas at ambient temperature. Analyses show
that narrowband antennas are very vulnerable to thermal fluctuations and, therefore, it
is necessary to choose the material of the antennas from materials whose thermal
expansion coefficient is very small. In addition, choosing the appropriate protection
method to maintain the optimal performance of the antenna is one of the most essential
activities in the construction of space antennas.
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4. Thermal Cycle

5. Temperature Extreme

6. Low Earth Orbit (LEO)

7. Medium Earth Orbit (MEO)

8. Geostationay Earth Orbit (GEO)
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12. Coefficient Thermal Expansion (CTE)

L8 (55l 5 pole (tmghs — ol Aol )+
(OY ol ) Vo) b /¥ 5kt /10 590

390 dlgo iz g Capgale o e (i 4gly ) andys &
e 8ylanle S Jlio lgie a4 [A] Cusl dilols (sl5a] 55 el
P 1y Caysele jl aoyy Jox U yaw o Sb; wis LEO
GEO Jlia 5 ojlsnle S slys 45l o 418 o (5 pseo doles
joy Sld SO0 Moy g b odads VY dgus oy e oyl
Solite Sl mle clize (glae clelas)l o woMedy .l
Cladads i aindS @l LEO lio j3 Mo w5yl 3539
Sl log s, b5 b Vgl g imes ad gl
IV A] 8l 1 35 GEO s )3 glio ol &5 o 3 iyl
(58958 ey paditnn Ll (2 y20 )3 (58518 ey
ol M (sLab > bjen olyr 299 i 5 Gres (sLib
alge o b olas claable claowml o ol ol
Slets 8353000 (V) Joio 53 sl (grwg L o3l cigdioo
JA] Sloss dunlie 15,055 L GEO 4 LEO s g5 sl (oolod
alge ol b oolgale G a5 olod s g il Bygase
sl (B) 2y 4 Cami ol (g)lao o aygly b 90
oMo agly Jlaidl 4 &S ) 4 Coand (5 )l dhio dygl;
2 B gl 3 0)lmle (62513 plKin 9 oo 0l
Jlas palie « M= g— el Hliale 5l eslitel b g o aalas
duobro (433 Ae g+ ) B (i Jlde g0, 3 Slod Sl
Sy ol g e ol 0sd @1yl (V) Jgdo 50 o)) ol g9 ons
D03 ool e ooyl (6l el Slge el ¢ sled

calises @lylie 3 slod 03gae—) Jgua

Trin(®) Tmax(®) Sl g9
-4 +5- GEO
-y Y- LEO

oMo ayglj Galisee yyolie (slp LEO jlas (olod 5350000 =Y Joua

Trmin(°) Tmax() B () byl
—SYIY Sl 3y
—V¥/Y -v¥ a. 3y
+¥Y/) +V/0 £
+¥5/5 +¥51Y a. S

Sl Pl b s )le slajially 0o igd oo a2lge
Ople (o G wadyd ole Cubl L) blge (g)5 g

9. Earth Infrared
10. Albedo
11.Systems Tool Kit (STK)



Yo/ 2lad (6ygld g pole (pimghy — pole dalilial
(BY oly) VN ol /Y 5)Les /10 89

(CTE = 22.7) ol > bl oy 35 5 o5 IS YL
u)l 09)494\;. P PP INE O3 L)"j 0‘59) LS])’ wlm ub&b‘
St 385 sl JIS 4 o () Sdle 5 0392 o3 00lo
ol sl dlge plo & o

sl (S ool (ol oddan S Ly isle &Sl )
bl glosle 1 il aigej odle i ol Y Lol o gils
(posiedl) woio 3lo 4 o] )l blusil gy &8 250
slagsl a8 Gl odle dix 4y bgspe Glasie Wil S0 3
gyt o ) (F) Jsda )3 ctitun odlitl b5 _wlSiol
blasl (> & tm o b5 Jgda cpl ) iliseo (slagyle
L1, gl iy (CTE=22.5) CFRP gle oo )
Sl JoSe Slgie Gle ol nlply ) gl
Db Cguxo posisagll
oSl gla T sl )3 edlitl (gl bl Slge laseiio —€ Jgua

V& A O8]

CTE (ppm/°C) (10:’:( 5:113) &l ol
A~ V/FY Kevlar 49

YY/0 \IF-\IA CFRP

A \/A GFRP

YY-AD AR PEEK

\YE-YVF YN\Y PTFE

Y. V/FY Kapton

vI¥ YIVY Al,O3

Wigod G il  crubianld Wlasuie g dla!

rhinds Olasuie g (S5 ol ldle (isw cpl o
Ol By Lgboe ) Soyb Wby Sbewy @ pe slag]
o8l 2 8kas L bome ()l SISl ) ol laseis
b lagsl aiads Olasuie glpwul cul (905 ¢ Y
sobaiedy 9 0 r’b‘-’l $)bS zoe b ke ol eslatl
ol 3 8lae p Lad )l ke y5b ciliseo dlol )
ol sl Slorg 65500 9 S bl (S wglise cyilyy ¢ pluad
Slpl g Wgdie aB Sk gy ol lysa Giegk
b oy Niun Lol (ol 93 o p Lab )l Laee
b sligg &S Jbpd ol VW-AGHZ by (4] (S8 030
» o5l 9 e plE g YOAMHZ )L wb o]
sl 05 a3V« [YGHZ uilS 3

e olgnle wlSwl ol atinds Clasedio p Lab e )l Sl

diged oyl puiar e

& ye slagil calo ) edlatul 3)90 Slge g iz iy nl 5
oslitl _wlSl sloyil sl Ji5lo gy Sgde s
Ak s (Susdle dlwg sl &S cwl sle,lslejl
Sk Y g3 ol 3 a8 a4 e S Y aw ) gugaile diwg
s 4 985 AY S5 & Y S g dtogy glyis 4 SO
aigoj odlo lSasl oyl muguile Hkdle 13 .50 293y diwn
iS9y Olgie 4 RE (blojy ole 51 S3L Y 4 5 conl 2le
b & lle Jds 4 puate dw ool S 00 )5 ekl 390
E e I SN S A
ol oy 03l o35 (1) sub Cujonels b ol ool
Sl )| lie ¢ 38 plSowinl cle & 15 canl (3] atwg Iy
ol e Gl 1) il g2 g 2l (g8 Canglie Uy Lapme
o 4l 4z )b b adl S pud Y wix Jold Sy g5
wsblo dtwg s ol S 5 les (Y) S5 5

ol 04 01 L pasud

[VP=IA AT (oSl el sls sl (gl by g oo ¥ Jgun

CTE c S }
“ 3y oL
(ppm/°C) | (s/m) | (10%kg/m?) Ul
YYIvV Y/aexy.Y Y/V) Y] [A]PWSn
WY AR A B VIO 5
MA YI¥AXY S £/FY VI [A]P%Ju:;
iSe b il
VY=YV V/axy AE W59y b Jainw
DAIIA] IS

SlasMe 9 Cumd d‘a.)‘..w J.u])ﬁ ‘L)"j wl.uo U.M:) odle ul}wl

df Jdb.)‘_;o (JL“’ J9J.> u:l )P lods 4\)])1 alisee Lg)l.m &9}

Lo (0) Syl Colin €l 51 (6)l3,55 0 S 4 posises]

13. Carbon Fiber Reinforced Plymer (CFRP)
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16. Multilayer Insulation (MLI)
17. Sunshields

18. Coatings

19. Paints

20. Aluminized Kapton

21. Black Kapton

22. Micro Crack

23. Radome

24. Grounding
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15. Passive
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