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Force analysis and motor selection of focusing mechanism based
on infrared thermal imager

YU Hao-zheng ,ZHANG Chao,ZHANG Jun-rong, XU Ming-xuan
(The 11th Research Institute of CETC, Beijing 100015, China)

Abstract ; At present, infrared thermal imaging technology is widely concerned in China,and plays an important role in
reconnaissance , surveillance , gun aiming, guidance, etc. As one of the important components in the thermal imager, the
focusing component is the main mechanical structure to complete optical focusing. Whether the thermal imager can
keep stable motion and meet the requirements in the focusing process directly affects the final imaging effect and
tracking effect. In this paper,the force analysis and motor selection of cam focusing mechanism are carried out,and the

factors of moment of inertia and friction moment are considered comprehensively. Through calculation and simulation

analysis, the factors affecting cam efficiency are found,and optimization suggestions are put forward.
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Fig. 1 Lead screw of focusing mechanism
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Fig. 2 Turbine shaft of focusing mechanism
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Fig. 3 Cam of focusing mechanism
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Fig. 4 Cam expoloding image
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Fig. 5 The force decomposition image
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Fig. 6 Working condition
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Fig. 7 Simplification of simulation graphics
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Fig. 8 Post-processing of simulation results
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Fig. 9 The torque of copper cam
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Fig. 10 The torque of aluminum cam
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