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Design of focusing mechanism for microcosmic

particle observing camera
CHANG Jian, LI Zhi-lai, JIN Guang
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Chinese Academy of Sciences ,Changchun 130033, China)

Abstract; In order to meet the demands of a microcosmic particle observing camera for its optical system, a
unique focusing mechanism driven by a ball screw in the linear movement was presented and the stress and
strain of the focusing mechanism were analyzed by the Finite Element method (FEM) in accordance with its
temperature and the static loads. Results show that the biggest strain is 0. 001 mm under the static load, and
0.002 4 mm under the temperature load. The accessory error and the assembly error were analyzed, it is
shown that the total comparative error is 2. 2% . In the specimen experiment, the resolving power of 0. 005 mm
at each step and the average backlash error of 0. 001 mm are obtained, respectively, which meets the need of
the system.
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(b) Section view of mechanism in axis direction
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Fig.1 Illustration of focusing mechanism
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Fig.2 Strain at near observation point( color online)
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Fig.3 Stress at near observation point
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Fig.4 Strain at focus plane
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Tab.1 Cumulation errors of ball screws
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Fig. 10  Illustration of measuring design
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Table 2 Eexperimental data of step accuracy

& 5 1 2 3 4
SEHE (pm) 2,78 2.66  2.23  2.58
Py (pm)  0.17  0.14  0.18  0.17

25 [l R B 0 1 0 1
T+ 1, 5 6 7 8

TR (pm)  2.69 2.66  2.58  2.59
Py (pm)  0.16  0.11  0.20  0.26

25 IR B 0 0 0 0
I A 9 10

SEHE(pm)  2.68  2.41
HHR(um)  0.19  0.13
25 [ R AL 0 1
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