§ AT %% 11 4 oGk AR 2018 4 11 A
Vol.47 No.11 Infrared and Laser Engineering Nov. 2018

BEY % S &R TR

KO R FHREE ELE R

(1. PEHFRRALFHBZIRE DAL, T4 K& 130033;
2. P EAFRE KRS, LT 100049)

W OERBET—AHAEERSE - RDAAMDYER L o84, BT LR ALEMER  FAF RSP
BB R R E e S R AT, PR ER AT RS
AT T A RARASI, AT Rovm i s e S M ARAITI R B RAN BEZE
BN S ARASHAE I, — KT 2%, B FEMR DA BE t 69T 1L
TR, EA—Fr#HrAiscst s b ZRaaddt T, AR ERERST AR LY &R
e s, S e<L/2 B, B4 A ARRGEH AR R B O R, LRE N H IR, PTEH
AR RS O IE T R IRBAE R 0 LG M ET AT RET 5.

XgER. w4, FE; O AR; W&

FESEKE: V41419  XHEIRER: A DOI: 10.3788/IRLA201847.1117009

Research on compliance of compound circular—parabolic hinges
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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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Fig.1 Theoretical structure model of circular—parabolic

flexure hinges
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Fig.2 Load sketch of circular—parabolic flexure hinges
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Fig.3 Finite element model of double sided

circular—parabolic flexure hinges
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Fig.4 Comparison of the results of compliance of theory

with the results of finite element simulation
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