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Analysis and control on assemblage tolerance in small-aperture
high-precision refractive optical system

Li Mengjuan, Liao Zhibo, Wang Chunyu
(Beijing Institute of Space Mechanics & Electricity, Beijing 100076, China)

Abstract: High imaging quality is required in the small-aperture high-resolution space-to-ground
remote sensor of refractive system,as a result the assemblage tolerance is rigorous. The assemblage
tolerance distribution rooted in optics design before, however, the strict tolerance cannot be achieved
in small-aperture high-resolution space remote sensor now. An improved tolerance distribution was
recommended based on the combination of optic design and assembly practice. It estimated the imaging
quality through the emulation of whole process, reallocated the tolerance and adjusted it by compensa-
tion real-timely . The improved tolerance distribution was proved by a small-aperture camera lens
assemblage. Results show that the control accuracy of eccentric error is 2”,and that of mirror spacing is
1 pm,the imaging quality is good after camera assemblage.
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Fig. 1 Diagram of optical system
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Table 1 Tolerance distribution
R WA PR
EGE
& AN /(" /mm /N Z%/mm
1 0.2 0.008
0.2 g 0.008 +0.01
2 0.2 0. 004
0.2 g 0.003 +0.01
3 0.2 0.003
4
0.2 0.003 +0.005
4 0.2 1 0. 005
0.2 0. 005 +0.005
&5 5 0.2 . 0.003
Fi1 6 0.2 0.003 +0.005
7 0.2 0. 005
0.2 4 0.005 =40.005
8 0.2 . 0.004
0.2 v 0.004 =+0.01
9 0.2 6 0.003
0.2 0.003 +0.01
10 0.2 0. 005
0.2 > 0. 005 +0.01
11 0.2 g 0. 006
0.2 0. 006 +0.01
12 0.2 0.010
0.2 6 0.010
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Fig. 2 Effect of surface figure error on MTF
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Fig. 3 Light path of ecentric error measurement
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Fig. 4 Effect of translation error on MTF
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Fig.5 Effect of tilt on MTF
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Fig. 6 Effect of mirror spacing on image MTF
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