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Assembly Accuracy Analysis and Process Optimization of Multi-sensitive
Axes for Precision Optical Mechanical System
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Abstract. Precision optical mechanical systems are the core component in maneuver detection on land,
air and sea as well as in the guidance equipment. The precision assembly of its sensitive axes, such as
optical axis, inertial navigation axis and mechanical axis, is one of the key factors affecting the final
performance. In order to improve the assembly efficiency and assembly performance, the precision
assembly problem of multi-sensitive axes was transformed into the problem of angle variation in the
process of cabin assembly by taking a certain type of equipment as a research object and analyzing its
assembly characteristics of multi-sensitive axes. The definition and process were introduced detailly, and
based on those, the accumulation model of angle variation was established and the relation between
machining error and distribution of angle variation was derived, which can be used to analyze the
assembly accuracy in the process of assembling the multi-sensitive axes. Finally, based on the established
model, the direct docking method, which was mostly used in the assembly of cabin nowadays, was
simulated and analyzed, and the simulation results revealed the reason of the one-time qualified rate was
very low in the assembly of the certain object. It was that the assembly direction of the cabin was
completely random and there was no optimization in the assembly process. Inspired by this, a kind of
process optimization assembly method by adjusting the matching direction was proposed, and the precision
assembly process of multi-sensitive axes was optimized. The simulation results show that comparing with
the direct docking method, the proposed method can effectively ensure the assembly accuracy between the
sensitive axes.
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Relationship curves between mean, SD of angle

variation and stage
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