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Abstract:

Current joints used for airborne equipment suffer from problems of friction, wear, and thermal gradients. Flexure pivots,
on the other hand, achieve their motion by the deflection of their flexible members, so the performance increases and
the cost reduces. At present, the cross-spring pivot cannot satisfy the positioning requirements for some ultra-precision
airborne equipment. Consequently, the intersection point is generalized to arbitrary position in order to improve the
performance. Firstly, considering the mechanical interface, a model for the generalized cross-spring pivot is developed.
The relationships between stiffness/accuracy and design parameters are analyzed, and the influence is evaluated of
two different length leaves resulting from manufacturing errors on its performance. Therefore, a flexure pivot with
constant stiffness or small center shift is obtained. Furthermore, the characteristics revealed by the analysis model are
verified by finite element analysis (FEA). Finally, taking the advantage of building block method, a complex flexure pivot
with higher precision is proposed. When the rotational angle is up to 15° and a vertical load is applied, the center shift
of the complex flexure pivot is less than 3 pm, and its precision is even better than the butterfly pivot, which is
extensively utilized abroad.

Keywords: flexure pivot stiffness center shift precision machine airborne equipment
Received 2012-03-23;

Fund:

X HARRIEHRA4(50975007,51105014)

Corresponding Authors: xJ7f:, Tel.: 010-68893170 E-mail: liuchengping@foxmail.com  Email:
liuchengping@foxmail.com

About author: XK 5, Wi+, TR, FEHTFTTR: ITaE AR, K# s, Tel: 010-68893170 E-mail:

Service

b USRS IR
b IR A5

P OIS B

F Email Alert

F RSS

b XS
PR
PR
b RIHE




liuchengping@foxmail.com; &% ¥ U5, it FZHFFI5 1) RPN, K% €M RS, Tel: 010-82338019 E-mail:
hongzhezhao@gmail.com; ¥R 55, L, %, W0 FEHIFOT 10 K% @R, PEt ABR. Tel: 010-82338019 E-

mail: bishusheng@gmail.com; x4 53, WiwF54E. BRI 2N . Tel: 010-82338019 E-mail:
speedwings@gmail.com

S A
KR, R, SR, IR, R TR A I RGBS R R BE [9]. s 2%4R, 2013, 34(3): 694-702.DOI: 10.7527/S1000-6893.2013.0108

LIU Chengping, ZHAO Hongzhe, Bl Shusheng, XU Yi. A Precise Rotational Flexure Pivot for Airborne Equipment[J]. Acta Aeronautica et Astronautica Sinica,
2013, 34(3): 694-702.DOI: 10.7527/S1000-6893.2013.0108

Copyright 2010 by fii%* 2%k




