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Research on compliance of compound circular—parabolic hinges
Zhang Wei'?, Yang Libao"”, Li Qingya'?, Wang Yan', Wang Jing'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A new type of flexible hinges was proposed, which were double sided circular— parabolic
hinges. The theoretical structure model of the hinges was established. The Castigliano’s second theorem
and calculus theory were used to calculate the main performance indexes that were compliance and
rotational accuracy of the hinges. The theoretical calculation and finite element analysis of the
compliance and rotational accuracy were carried out. At the same time, the structural parameters that
affected the hinges’ performance were studied. The results show that the theoretical values of
compliance and rotational accuracy were better than those of the finite element analysis, and the
consistency was greater than 92%. And the minimum cutting thickness ¢ had the greatest influence on
the change of hinges’ compliance. As a new type of hinge, compared with other flexible hinges, the
circular —parabolic hinges combined the advantages of straight circular hinges and parabolic hinges. At
that time, the hinges had stronger rotation performance and weaker load sensitivity, and the thermal
adaptability was stronger. The design of the circular—parabolic hinges provids guidance for the design of
the support structure including using in the space environment.
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