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Abstract: A support structure with an adhesive truss was designed for a space camera with off-axis
multi-mirror systems. The struts of this truss were manufactured with T700 made of carbon fiber
composites, fittings were manufactured with titanium alloys, the adhesive was J133 epoxy resin and
casting titanium fittings were bonded on both ends of the truss struts to provide interfaces for other
subassemblies of the camera. The methods and steps for assist alignment equipment and gluing the
subassemblies were described particularly. Firstly, preliminary assembly and alignment were done to
ensure the precise locations of struts and fittings using the assistance equipment. Then, the formal a-
lignment was performed with the help of locating pins, and the struts and fittings were restored in the
correct initial positions and bonded with adhesives. Finally, the structure was solidified at room tem-
perature for 5—7 days, and the assembly and alignment were finished after dismantling the assistance

equipment and pins. The results of finite element analysis and vibration test indicate that the first-or-
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der natural frequencies of the truss and the lens supported by the truss are more than 90 Hz and 70Hz,

respectively. Interfaces of mirror subassemblies were measured before and after vibration tests, and

the results show that the flatness has been reached to 0. 15 mm and the maximum relative error of in-

terface flatness is 5. 3%. The conclusion is that the stiffness and dimensional stability of the truss well

meet the design requirements.
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Fig. 1 Optical system of a space camera
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Fig. 2 Preliminary design process of a truss
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Fig.3 Truss geometry of a space camera
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Tab.1 Material properties of a truss

B 633 PPEA — %ﬂ&%ﬁ
/(10* kg/m*) /GPa /(107 /K)
TC4 4,44 109 0.34 9.1
ZTC4 4,44 110 0.29 8.9
T700 1.57 120 0.28 0.3
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Tab. 2 Natural frequencies of truss in 3 directions
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Fig.4 Modes of truss in 3 directions
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Fig. 6 Assembly of assistance equipment and the truss
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Fig. 7 Testing equipment for the truss
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Tab. 3 Natural frequencies of the truss and lens under various conditions

WExg  Hm HRITTHHT/He WIR I8/ He ERJEEM/He PG E8/ Hez 856 55 KA i 22/ %
Z 98. 10 94,03 91.55 90. 47 3.6
Hi 4 X 133.52 127. 64 123.16 121. 35 6.2
Y 159. 73 152. 28 147, 27 144. 23 5.3
Z 83. 69 78. 86 77. 61 77. 38 1.9
Bk X 101. 42 95. 33 93.87 92.95 2.5
Y 120. 27 110. 95 109. 21 107. 72 2.9
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Fig. 8 Response curve in Z-direction for frequency

sweeping test
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Fig.9 Measuring equipment for the truss interfaces



2286 b=

% TR

%23 &

6.3 BEINFRHAE

N T BT AL SE B ST RE L AR 45 SO B
e UM T 98 iR 4T 36 1 AL PF PO RS L AR ) ol
i P P F 2 A T T AR b AR A A 2
SRR PEACR B ERET I A1 Do4 B 1k 1
Wi P e AR M Bl O B PR AUV D B
Jese R . B Kk HE AT T ARSI AR AN 3
s s al DU RV Bk 19 A BROC 20 Hr iR 2118

x4 KBEWEMESEOFTEE

Tab. 4 Interface flatnesses of truss before
and after vibration tests
- 56 H ﬁtyﬁfémﬁwﬁ/%&ﬂ%ﬂ%
/mm /mm /mm
MDD 0.102 0,107 4.9 <0.15
TR 0.087  0.091 4.6 <0.15
WA D 0,076 0.072 5.3 <0.15
SEEMEEED 0,092 0.096 3.3 <0.15
Pr&pe LAMFED 0.089  0.090 1.1 <0.15
VrE&s2 480 0,096  0.093 3.1 <0. 15
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