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Micro-stress Assembling Technique for a
Reflector Component of Space Remote Sensor

TAN Jin-guo 1, HE Xin 1, LIU Qiang 1,2

(1. Changchun Institute of Optics, Fine Mechanics and Physics,

Chinese Academy of Sciences, Changchun 130033, China;

2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The micro-stress assembling technique for the main reflector component of a space remote

sensor was discussed. The reflector component was assembled when it had the surface deformation of λ/10

(λ=632.8 nm). To reduce the influence of the assembling stress on the reflector surface accuracy to the

greatest extent, the stress of the main reflector was analyzed and the assembling process and adjustment

device were designed. After the reflector was assembled, none changes of its surface deformation were

measured. Finally, the reflector was verified in both mechanical test and vacuum thermal cycling test.

The result showed that this assembling technique met the design and operation requirements.
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n 1 opqr [3−4]

QO �R S[PV TUR Q\RO VSW SXW TS SYTW

ρ(103 kg/m3) E(GPa) E/ρ(106 m) α(10−6/K) λ(W/mK) α/λ(10−8 m/W) Cp(J/kg/K) D(10−6m2/s)

SiC 3.14 420 13.6 2.4 180 1.2 680 84.3

TC4 4.43 110 2.53 8.8 7.2 122 565 2.9

4J32 8.03 145 1.84 2.5 23.8 3.9 —— 3.4

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.33, No.7, Jul 2012



18 � � 2012 � 7 �

2 jklHmsItuvwx
#������%�&��9�X]��

Z���'�(��)0[,Y^7&�_�7

� (9�30\8 3) 


9:9��[,30�UV�9��W&Æ

'�[,�Z]06'�G!^�QX���[

,
@BY&Æ��YZ
[���'�( RMS

;/% λ/10 (λ =632.8 nm) �&Æ@�Y�_�

�P�\?
0`�* SiC26$]-�2[�

"�^^[$�_)!`$,"7����P

���)/�- SiC8`P�\]�:?=8`

>1ab�aF�\?^? (_ Si `) ��[�

���cd�a�7?
@bY*9���.

�
.��#"a�e���.�!����

��'O]*+
.�c'%,f���'


?=.�d�'�b �;2D7��M�%

b&Æ.�
@eY*�9���&Æ��'(

 3�4�!5' 3�%+.�/0$O]

�.�!�L�.�,c&Æ3d
- 3c

'%�c,f���'
= 3d��'�;2

4�?J="-e"dfÆ�Mdg�����

�.�EN,0�["�
@gY*��a�

[,���'�( RMS ;/% λ/50 (λ =632.8

nm) 
f%������&Æe`


9:9��[,30�L>1-h1�h

i��6�8 4 9:�9���.�30,0


; 3 g@>jklf

; 4 g@JD>hilf

UVÆi.���9�&Æ�<g+


@BY*PG!>?>?�=9�G!
G!

mC"��'jjkn
@�Y*!h��'j

jknb=
@bY*.�/A�
VPC!>

?>?�=/A�C!�IP 3-/A��c=

3 �G!>?>?�C!
f%P���9C=

3 -C!>?>?�C!%c'��.�
Ue

�J:k�Æ�C!�X]�cd�o�(�

#"$0�C!�l��ilO]�C!!�

����*+


3 jklHmsItyJIKwx
-9�.�/0$��m6�<j�81

"�/�P9��9m\+(���9�8n&

kb"Ue�C!���(D
?P9�+(

-kn\�9�lo=kn!m���o�4-

p�9:B;>?��%�#" O]o��

pp�na��O]�J'"Dc7�
-)q

qB&Æ.����P ]-7�!�
.!�

)� -%r1�'.$%+���o#��

���(O]�)sq�*+
�)�?�EN

��J=pp���M/P9�(>.��

<.(\&Æ.��J��<.(/��3r)

<m�.r���ENP�9loppq� 3"

#�b"8n�9��<�


��EN��J'pp���1"pq

s-B;"B;���<_
t-B;"rs

�%�X]2Q
9:\s`M�+/�<.(

B;"�-��B;�(�)�,0'=9�

9:>?B;2J�-���(
9:8 5 $

Infrared (monthly)/Vol.33, No.7, Jul 2012 http://journal.sitp.ac.cn/hw



E 33 F�E 7 G � � 19

��� 9 "B;�`2�"5 (1) ∼ 5 (4) 0t

$%B;"��(


; 5 9 ttu>=F;

B;"��(0t_B	

R
E

=
(√

3
6

)
D = 0.28068D (1)

R
I

=
(√

6
12

)
D = 0.20412D (2)

R
O

=
(√

6
6

)
D = 0.20412D (3)

R
S

= 0.30374D (4)

5$� D = 2R
Max



��vd=��!m�B;"��Nu�

!m�I�PB;">?�,0'V''q�1

"vbwuu26�La�wv���J�PB

;">?�,0'�G>?�[0�3vw!

�.<(r��La�0=��x:!m


.��<.(� 9 -B;"
?1" 9-r

)<m\y�xx��<'.&Æ�<�My

�vd 9 "p=��!m
�z{H:y"�1

"=9���@B?9:B;|X�`2�_

P�<.(\Æz� 1 -B;"�6z�2B

2 -B;"C!%/AC\�/ACw��vw

!�.<(r��=/ACC!� 3-B;")

J�=9���!m


-�<.(�`x\pqy. 3 -}yz�

}z=/AC�C!"�>/AC�,{�

(�PC!",0'�G>?��EN/AC

vw!�.<(���+/y|}z��<.

({�3r)<m�<9��r�
.��<

.(+/A?�G>?�|=�-.�9��9

=knkÆ��<�
8 69:�9���.

��<.(�:E8


; 6 hi|}h~>=F;

4 LMMN
-9���.�c'%�,f���'


RMS ;� λ/10 (λ =632.8 nm) �b �;��'

�q{|=.�d24~��]J= 
�%+

.�/0$O]�.�!��}Y}69��

��b�@��+!7?�L3d9���.

�,c���?
-.�c'%�I&Æ��'

( 3�4�!5' 3


��'( 3/�&Æ X � Y A-<m�

LGb 
UV-:-<m\&Æ 0.2 g ���

7?~��L&Æ�JLG 3�$%&Æ 0.2

g ���7?K~�L�4Ak 0.2 g ��7?

~��:
!�&Æ�:<m� 3
-��

 3c'%,f���'
9��'� RMS ;

� 1/10λ�b �;��'�q{|= 3d2

J


-��'( 3c'%��9���&Æ

4�!5' 3
4�(��> 1× 10−4 pa �5

'k�� 2.5k
 3%,f���'
RMS �

;� 1/10λ�b �;��'�q{|= 3d

2J
9���.�/0$O]�!�70��

 *+9���'�(


5 z{

)���	�9�*��������

$�%�'�&�� 0�'�(��(�( 

�� ~|}~ 38 ��

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.33, No.7, Jul 2012


