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Design of focusing mechanism for long array focal

plane with heavy load

Fan Junjie'?, Li Fugiang'?, Cai Weijun'?, Li Qinglin'?, Zhang Zhandong'?, Ding Shitao'*

(1. Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China;
2. Key Laboratory for Advance Optical Remote Sensing Technology of Beijing, Beijing 100094, China)

Abstract: The focal plane of a space camera will defocus under the launching vibration and shock and complex
environmental conditions in space which are changeable. In order to compensate defocusing for focusing
mechanism that is long array focal plane with heavy load, a focusing mechanism was designed. This focusing
mechanism was driven by two sets of motion mechanism that could provide large driving torque. The two
overconstrained lead rails could meet the need of mechanical property. Every mechanism contained a stepper
motor, a screw, a encoder, a rolling guide and gear transmission. The finite-element emulation analysis method
was used to establish simulation model of focusing mechanism. Through the modal analysis, it verified that this
mechanism had a better rigidity and could meet dynamic requirement. Analysis of focusing precision and stability
accuracy indicate that the focusing precision of focusing mechanism is 3.8 um, the stability is less than 5" and the
synchronization precision is 1.1 um. The design analysis and experimental results show that the focusing
mechanism has high focusing precision and high reliability, which can make use of precision adjustment of long
focal plane.

Key words: space camera;  focusing mechanism;  long focal plane;  overconstrained lead rail
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Fig.4 Sketch map of focusing mechanism system composition
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Test project Technical index
Friction conefficient ©=<0.10
Friction durability =3x10°
Adhesion/mN Le=60
Thickness/um 1+0.5
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Tab.4 Results of sine vibration
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Direction X Y VA
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Amplified factor 3.8 2.5 2.5
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