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Research on Stability of a Reflector Assembly
for Space Remote Sensor
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Abstract: The stability of a reflector assembly for a space remote sensor is an important factor which

has an influence on the imaging quality of the optical system. By taking the reflector for a certain space

remote sensor as an example, the main factors which have influences on the stability of the reflector in

its manufacturing process, including the supporting structure, assembling stress, thickness, solidification

and temperature variation of the adhesive layer, are analyzed. In the actual manufacturing process, the

corresponding solutions for the above factors are proposed. They are design of a flexible supporting

structure, design of a micro stress assembling method and device for the reflector assembly, design of

a reasonable adhesive layer thickness control and solidification process and setting of a temperature

variation range. Finally, the mechanical test, vacuum thermal cycle test and temperature test are carried

out. The test results show that these methods can meet the stability requirements of the reflector

assembly.

Key words: space remote sensor; optical system; reflector component; stability

0 ?@

����������������	


		�		
�
�
�
���
��


��
���
��	��������

����� [1] �������		�	��

�����2013–09–24

�����MNO (1978-) �P�QRSTUV�WX�ABYZ[\]CD^_`abcdeE�
E-mail: tanjinguo@126.com

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.34, No.11, Nov 2013



38 � � 2013 F 11 G

�����
	����
��������

�����		�	��������	���

��
�����	����		�	 �

����!���	"�� �����!�

!�������"������

#������������		�	�

�$��	%���������
�!�

� ��������&#��	!����

���
��	���$
%��&��$�

����$ �
��!��'$(�

1 fghHijkl
������������$��	��

� SiC '�	���()� 600 mm×300 mm×80

mm �� �� �	�����*+ 4 �)

,�!	*+*+Æ�!���!� !"	�

",### 1 �

����*+),�!�# 2 ����

�
�",#�

2 IJfghHiKmLjMNOn
�������
������'��

�"!	"�#!����!���� �


�$$%�
�

2.1 #$%&'()*+,-.

���),!"�Æ&�'�(%),!

"#&��+��-  ���
�����

�������'(���),)��$)$	

�'�(%��	%�.(�����$�


* 1 *+%/,-*

* 2 *+%Æ+/,-*

&,��()�!�����),!"Æ&�

0-'.�.����
��!��

2.2 #$%/0123456718,-.

�����
�9(���	-'/)


*/%+�
�0
�11	�+�,2(-

�3.�0�9(0��-�19�Æ&0-

'	�
- -�0.2���:/$�'9(

(	�
.�4�1��-�0��305.�

 ����
��!�3.0"42����

2.3 ;<=>5;?@A34,-.

		�53��� 		/
#�6/


�7�4!	
�
180
21�,
7�

%
9�2#63�5
7����
342%

(/7% 2%) ���!�, [2] � ��8�4

 ��	7�9��4%()5�34:�:

$	3��3-9#7���
:���7�

0�	;5		�
3.
�- [2] ���	

��Æ&-'�396��374 7<	"

�
5.(�
��!��

2.4 B>-C

�$���
����	� �
6	

�������0/=	7>89$����


�8;!94�:�1?���"#	��Æ

! ����
�!����:��

Infrared (monthly)/Vol.34, No.11, Nov 2013 http://journal.sitp.ac.cn/hw



� 34 ��� 11 � � � 39

3 oPfghHiKmLjpq
@ �6������
�!�� ��

�	7:���$��.(����
��!

��

3.1 -.DE,#$%&'()*+

89*+),!"�'���'���;

(���*+;F	'�(%�<��- (

0''��� ��1? ���
����

���*+#���7��<�!"
��1

:A���G= (4J32)	%.�:A���1�

# SiC�:A���5��<
����*=*

+>;3=����>)�
�()�!�H

-? (TC4)�? 1 >@?����
�//
'

��<�A��

@� ����<�),!"�'Æ&�

� ������ B�����),��	

*+<��@��),!"�3CI0A"�

5BBD59	CAC"
5DD�
9(�

'����0;(��� ���
����

�� [4] �

#�������*+ 4 �),�#�

��*+��7��� 4%G=<�!"
	�

�*+JE�7%<�!"
#�<
 (EB)

+�	EBE+�/%H-?<�!"
�
#

C/E�7%G=<�!"
"�#*=+�

� 3%+��	F-��#!/%)
�F'�

#���<�!"
�/>=�GG<�HD

!"��>HD�
>I%
��6EF
��

J��HGFG����� [4] �

K 1 LMNr [3]

�H IIHI JKH ?J@A KJK JLL JJ JLBK
MA ρ E E/ρ α λ α/λ Cp D

(103kg/m3) (GPa) (106m) (10−6/K) (W/mK) (10−8m/W) (J/kg/K) (10−6m2/s)

SiC 3.14 420 13.6 2.4 180 1.2 680 84.3

4J32 8.03 145 1.84 2.5 23.8 3.9 – 3.4

TC4 4.43 110 2.53 8.8 7.2 122 565 2.9

K 2 s 5 NOPQtuRvwSTUVWXY

KMMC %NKDEL (mm) %NOMN (′′) PV(nm) RMS(nm)

Δx Δy Δz θx θy θz

X 1.2 0.1 0.3 0.6 0.5 0.3 11.3 2.2

Y 0.08 1.5 0.2 0.6 0.3 0.4 15.8 2.4

Z 0.59 0.55 2.2 0.31 1.18 1.85 60.6 10.8

NO 20 20 40 10 10 10 63.3 12.66

* 3 *+%Æ+/OFHGOH*
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