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Design of focusing mechanism of space remote sensor
ZHANG Xin-jie , YAN Chang-xiang ,Xie Tao

(1. Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy o f Sciences ,Changchun 130033 ,China;
2. Jilin Academy of Agricultural Mechanization ,Changchun 130000,China)

Abstract: A kind of focusing structure for a space remote sensor was designed, which combined a har-
monic drive, a screw, and a line guide rail to compensate the shortcomings of traditional focusing
structures. A motor model was selected according to the analysing on a resistance torque,then the res-
olution of focusing structure was calculated to be 0. 43 ym. The structure was tested in a dynamic en-
vironment with the whole machine, and focus precisions were compared before and after the dynamic
environment testing. The testing data indicate that the line tilt is less than 20" and the displacement
error is less than 5 pm, which meets the requirement for use. Experimental results prove that this fo-
cusing structure is characterized by his compact volume, high rigidity and well precision.
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Fig. 1 Structure diagram of focusing device
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Fig. 2 Power transmission system of focusing device
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Tab.1 Materials and quality of motor loads
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Tab. 2 Response to sine amplitudes in three directions

gk oy 1w X Y ¥4
HAIGERE () 0.684 0.684 0.684
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Wil 24 sin P
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Tab.3 Response to random amplitudes of three directions
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Fig. 3 Structural diagram of testing by theodolite
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Tab.4 Measurement data before dynamic environment test

fii £ 1 2 3 Ty
X il 11.3" 12. 4" 13.4" 12. 36"
Y [i] 6" 7.3" 6.2" 6.3"
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Tab.5 Measurement data after dynamic environment test

A £ 1 2 3 T
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Fig. 4 Normal displacement errors by focus lens be-

for and after dynamic environment tests
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Tab. 6 Comparison of displacement errors before and
after dynamic environment tests
/M RO VX0 #
i 2% (mm) i 2 (mm) i 2% (mm)
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