( , 150001)

RTV Silicone Rubber and ItsApplication in Spacecraft

DiMingvei Zhang L ixin He Shiyu Yang D ezhuang
(SaceM aterials and Envirorment Engineering L aboraiory, Harbin Institute of Technology, Harbin ~ 150001)

Abstract The type and vulcanization mechanisn of roam temperature vulcanized silicone rubber and the ad-
vance in the research on silicone rubber are sammarized The preparation of gace grade silicone rubber and the ac-
tion betveen silicone rubber and gace enviorment are al expatiated The gpplication of roam temperature vul-
canized silicone rubber in olar cell, themal control coatings and sealing in acecraft is introduced, and the re-
search agect of pace grade silicone rubber is al© proposed
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Fig 1 Vulcanization mechanisn of condensation type silicone rubber
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Tab 1 Characteristicsand properties of condenstion type and addition type silicone rubber

1%

01 08

<01
90%

,Sn Pb Hg Bi Ag (

— 8 — 2005 4



aw- ( )
[,12]
3
31
(200 500
km) (36 000 km) ,
7.5 %
10’ /am® (200 km ) 1.0 x10' /an’ (500 km ),
50% 90% ,
5 &/
| 0.01mm,
, : 1
kGy, | 2Mev
, 100 150 mm, 4 x10" /
(an* 9, 30 (+
120 ) (-160 ) 1.7
x 10" ,
, 25 30
10 100
MGy
32
, NASA EA
2005 4

125 1.3x10 *Pa
1%, 25
O- 1%[16]
33

, 24 h

[17 18]

[18 19]

34

, 172 366 K

[20 21]

10°/

(an* 9, :

[22 25]

M illinchuk!*"! ,
250 , :



20 80 ,
[28 29]
(30] S
F ,
BOCO y
[31]
4
41
1 (
) [32]
20 60
DC - 93500 RTV -
$91 RTV - $H95
[,33 34] ,
[35 38]
42
(
) t
@) €)
a S £ b 7
(™ML)
(cvav)
[39]
, Z0 T,

— 10 —

ZIOZ 1 Q)ZOS
Zo
P56 R107 S781 4]
Zo
[41]
ACR - 11
43
, 414
2.3MPa, - 160 300 :
[43]
, - 120
-120 :
, -60 - 70 ,
[44]
y SOZ
[45]
, 250
5
51
2005 4



52

1 , .
, 2000: 536

2
2000: 112 145

3 Zeldin M. Kinetics of themal depolymerization of tri-
methylsiloxy end-blocked polydimethyl-siloxane and polydimethy-
loxane N -phenylsiliazane copolymer J Polym. Sci Chem , 1986;
24(6):1 085

4 , , .

,1997;44(8):17 19

,1999; 46(1): 15 17
6 , \ \
,1990; 13(1) : 17

,1991; (1):26

,1989; (1):46
9 , , (350 )
. ON. 93117927, 1993
10 , '
. ON. 93117929, 1993
11 , :
, 1993;
16(4): 230
12 , .
,1993; 14(3): 5
13 LegerL, Visentine J, Sautbosnan B.  Selected materi-
als issues asociated with ace station The SAM PE Journal,
1987; 18(2) : 48
14 LouthanM R et al M aterials degradation in gace en-
viorment A AA Decial Rep. , 1980; (5): 7
15 SteinB A. LDEF materials revien, LDEF - 69 Months
2005 4

in pace NASA CP 3194: 741 789

16 , .
. GF - A0017381G, 1995

17 SeidenbergB J Processing of gpace grade silicone rub-
ber US Pat 3733350, 1973

18 , ;

,1981; (6): 1

19 Guillaumon J C, Guillin J Eval action environ gat M a-
ter Collug Int ,1974: 271

20 SalnikovV A,BerejnoyV M, Idkakov L | et al Expert
evaluation of possible danage of the optical surfaceof T - 170
Pace telescope induced by acecraft materials and ace envi-
orment In: 7" intemational smposium on materials in gace en-
virorment, Toulouse, France, 1997: 173 178

21 Schmitt D R, Ringel G, Kratz F et al Degradation
effects of optical canponents in the low orbit In: 7" interational
smposium on materials in ace envirorment, Toulouse, France,
1997: 257 263

22 , ,
,2002; (4):12 14
23 , )
, 2002; 11
(3):7 10
24 , ,
,2002; 14 (4) : 629
632
25 , ) .
,2002; 49(8) : 503 507
26 , )
,2001; 14 (4): 432
436

27 Millinchuk A V. Sixth international symposium on ma-
terials in a Pace enviomment ESTEC Noordwijk, 1994: 249
253

28 Badhwar G D, Oneill P M. Regonse of silicon-bases
linear energy trander pectrameters Mmplication for radiation risk
asessnent in pace flights Nuclear Instruments and M ethods in
PhysicsA, 2001; (466): 464 474

29 Gillen K T, Clough R L. Quantitative confimation of
diffusion-limited oxidation theories Polym. Prep. , 1990; 31 (2):
337 341

30 Wang Ruiyu, Ha Hongfei, Wang Yugang et al Study
on oxidation of polymers treated by high let radiation Radiat
Phys Chem ,1998; 52(2): 251 256

( 24 )



18 Pan J et al An analysis for welding processing and
propertiesof SIC/A | camposites Pittsburgh, P A. In: MRS inter-
national meeting on advanced materials, 1%, Tokyo, Jgpan,M ate-
rials Research Society, 1998; A90 - 33959: 14 23

19 WangHM,Chen YL, YuL G In-situweld-alloying/
laser beam welding of /6061A IMMC M aterials Science and En-
gineering, 2000; A293:1 6

20 : : , :
, 2002; 22 (3): 320
322,338
21 : : : Ni
SIC, /6061A |

,2000; 17 (4) : 63 65

22 Warren R, Anderoon C H. Silicon carbide fibers and
their potential for use in camposite materials, Part . Campos
ites, 1984; 15: 101 111

23 LaurentV, Chatain D, EustathopolousN J W ettability
of SIC by aluminum and Al - Si alloys Mater Sci , 1987; 22
(1):244 250

24 Hashim J,LooneyL,Hashin M SJ The wettability of
SiC particles by molten aluminum alloy Joumal of M aterials Pro-

cessing Technology, 2001; 119: 324 328

25 MurtyB S, Thakur S K,Dhindav B K On the infiltra-
tion behavior of Al, Al - Li, and Mg melts through SIC, bed
M etallurgical and M aterials Transactions A, 2000; 31A: 319
324

26 Pech-CanulM |, Katz R N,M akhlouf M M. Optmum
parameters forwetting silicon carbide by aluminum alloys M etal-
lurgical and M aterials TransactionsA , 2000; 31A: 565 573

27 KellyA,Mileiko ST. Handbook of Camposites Vol 4
Elsevier Science Publishers, 1984

28 LaurentV, Chatain D, EustathopolousN. W ettability of
SO, and oxidized SIC by aluminun Mater Sci Eng A, 1991;
135:89 94

29 Jae-chul L ee, Jae - pyoungAhn, Zhongliang Shi et al
M ethodology o design the interfaces in SIC/A| camposites M et-
allurgical,M aterials TransactionsA, 2001; 32A: 1 541 1 550

30 Jae-chul Lee, Jae-pyoung Ahn, Zhongliang Shi et al
M odification of the interfaces in SIC/A | canposites M etallurgical
and M aterials TransactionsA , 2000; 31A: 2 361 2 368

( )

31 , )
,2001; 19(2): 99 104
32 , '
, 2002;25(1):9 11
33 Pollard H E,BalonW R Technical agpects of the in-
telsat V olar assay Conference Record of the Sixteenth IEEE
Photowoltaic Secialists Conference Moscow, 1982: 31 35
34 KochJd RTV - $95 a nav adhesive for lar cell cov-
er-glases In: Proceeding of an intemational symposium on
Pacecraft materials in ace enviorment, EA - SP - 178,
1982:3 7
35 , . . ,
2000; (2):79 83
36 , , .
,2000; 30(1):42 45
37 , .
,2000; 14(3):3 6
38 , , .
,2000; 47(12) : 716 719

— 24 —

39 , , .
,1999; 29(6) : 57 59
40 . . : , 1991:
147
41 , ,
,2001; 21(3): 16
22
42 , ,
, 2002;22(2):63 66
1991; (3):2 6
44
,1997; 17(6) : 40 43
45 , .
,1981; (6): 17
( )
2005 4



