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Optimized connection method of TMA space camera and

satellite platform
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(Changchun Institute of Optics, Fine Mechanics and Physics Chinese Academy of Sciences, Changchun 130033, China)

Abstract: For long -focus TMA space camera that connect to satellite platform horizontally, the
connecting interface temperature difference between satellite platform and space camera is generated due
to the alternation of ground test and in-orbit condition, leading to the line-of-sight drift of the space
camera which effects imaging quality. In order to solve this problem, the optimized connection method
that applying flexible connector, rigid connector and releasable connector cooperatively was proposed. The
space camera was flexibly and statically determinate installed on satellite platform in orbit, and the
connection stiffness was enhanced by two additional releasable connectors in launching stage so that the
fundamental frequency was ensured. The optimized connection method was verified by finite element
method, the secondary mirror angular deviation caused by satellite platform temperature decreasing 15 C
was 9.62"(the span of installation locations was 1.2 m), which satisfied the optical tolerance. In launching
stage, the fundamental frequency of space camera in X, Y, Z directions was 120 Hz, 120 Hz, and 110 Hz,

there was no significant decreasing compared with rigid connection. The alternative experiment of
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platform temperature ascending 15 ‘C was performed via experiment fixture, the test result was consistent

with the simulation, the maximum relative error of secondary mirror angular deviation between

measurement and simulation was 9%. The results show that the problem of line-of-sight drift caused by

satellite platform and space camera temperature difference is solved by optimized connection method, and

in-orbit environment adaptability of camera is improved.
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Tab.1 Material properties

Satellit Th 1 insulati
atetite Connecting base ermal mswialng TMA space camera
platform gasket
Material
Aluminum L. High reinforcement content Low reinforcement content
TC4 Invar Polyimide . . . . . .
honeycomb SiCp/Al-Si composite SiCp/Al-Si composite
Elasticity modulus 70 114 141 4 180 100
E/GPa
Linear expansion
22.50 9.10 0.65 1.00 8.00 16.00
coefficient a(107°/K)
Heat ductivit
cat COnCUEHvILY 167.0 74 137 0.3 225.0 155.0

coefficient A/W+(m+k)™!

1.2 N#BI/EIREE X LV S m

ABUHTE TG AT, 5 R
BN B, AR, i 2 B
N N TR RAEBLES R A LA B

(1) FABUAEARNIEE 73 A1 42

(2) BEFGBE R 5 A HL P i 22 5 i o
BAAIF 4 AL) .

(3) ARHILINR T 1) (0 fi 2 7 1o ) DO 8 652 s, il
A AL R M ] 2%

(4) EBEFNIREE , =B M7 B 58 I 8 42 2 T vy

(5) & IS B AR AT A A, D 6, = 6,=
6~ 0,=0,

F T SO B A T R AT A AR A 0 AR/, PR
KK sinf=tan6=0, MRAEE 2 2% Sz 58 B 2 ] B ¢
ENCE

O=tan 6= 2AL

e ARG n TARRAS AL AWD Jy

AWD=2H,sin 6+2 ( %H_Hl ) sinf=(H+2H,—2H,) 0
ﬁﬂ%/?\ H\=H, 5 Ul'J :
2AL

AWD=H - === =2AL
W H

FAPLAY 25 F BRI BE LA T 6, BRI WIEE L R
E wi:E vo=e, TEEGIRERMAT , HEG5IEAH
MLAR TE & AR 4 NI 3 LU o, M

1 1
AL=—+«—— 0, AT-L
2 l+e %o

FirLL

:L.M.AT
l+e& H

AWD=—L1_ .o -AT-L
1+¢

K H O RNLER S B Hy O =B FA & 5 5 20
T PR BE S 5 Hy R AR B S 2 T A R 5 L 9 A
PLEARKEE ; o N TR G IS ML K R AL, 158
MR PR o AR K R 8 P
I BE RS, RO B A A 0 S ALY R LA
T 25 AT JRAE L, SEHEAE AL AF 5 AIHIL G A B



% 5 VORF.EMZATNMANE TE RS Gk EEF X 1529
#= AT BUE L, AJ DL 3 R ARG IR 5 SO B AR AR AL 0=27.85",

; ==
i Focal plane\ ,L—J—L|LL

[ 2 TR &R X DOEHLES 1 5

Fig.2 Influences of satellite platform temperature change

on optical-structure
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Tab.2 Angular deviation tolerance of mirrors

Angular deviation tolerance/(")

Mirror
R, R, R,
Primary mirror 10 10 -
Secondary mirror 15 15 -
Tertiary mirror 15 15 -
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Tab.3 Influence of satellite platform temperature

change
Temperature variation/C AWD/mm 0/(")
5 0.045 9.28
10 0.009 18.57
15 0.135 27.85
20 0.180 37.13
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Fig.3 Rigid-flexible connection
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Fig.4 Flexible connector
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Tab.4 Angular deviation result of mirrors

Rigid
connefilon/(”) Optimized connection/(")
Mirror
R R AR, R R AR
Primary
. 0 2.17 0 0 1.61 0
mirror
Second
econdary 0 47.82  45.65 0 11.23 9.62
mirror
Terti
erary 0 144 -073 0 151  —0.10
mirror
Foldi
ocne 0 99.77  97.60 0 15.76 14.15
mirror
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Fig.6 MTF of optimized connection
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Tab.5 Analytical result of frequency response

Rigid connection Optimized connection

Excita-
i B B
tion ase Magnifi- . ase Magnifi- .
direction frequen- . Location frequen- . Location
cation cation
cy/Hz cy/Hz
Pri Pri
X 120 2671 Y190 3007 Y
mirror mirror
Sec- Sec-
Y 120 5.97 ondary 120 8.48 ondary
mirror mirror
Terti Terti
z 10 4149 Y qp0 43320 Y
mirror mirror
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Fig.8 Test conditions
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Tab.6 Simulation result in experiment condition

Rigid connection/(”) Optimized connection/(")

Mirror
R, R AR, R, R AR,

Primary mirror 0 -1.94 0.00 0 -2.73 0.00
Secondary mirror 0 -47.44 -45.50 0 -20.57 -17.84
Tertiary mirror 0 —1.29 0.65 0 -2.58 0.15
Folding mirror 0 -103.08 -101.14 0 -30.22 -27.49
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Tab.7 Experiment result

Rigid connection/(") Optimized connection/(")

Mirror
R, AR, R, AR,
pri
rimary 1.7 0.0 —2.4 0.0
mirror
Secondary )
i _43.5 _41.8 ~22.0 ~19.6
mirror
Terti
erary -15 0.2 23 0.1
mirror
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