23 % 1L e G TR Vol. 23 No.11
2015 4 11 A Optics and Precision Engineering Nov. 2015

ETXXERRERERNZ BRI

g Rk, FR Y
(1. #E#FKAF, LK 100049;
2. PEIRFR LERAWERK A, LE 200083;
3. MEBFR AR ERERAELALRE, £ 2000083)

FEE LT 28 X e M (TRTRR < 38 SUBCHE ™) i T — B FH T 6 AR 5 G 2% 48 1l A0 v 1) T3] Al /58 B0 B Tl L
¥ o ZAUA A FZETE A RY, 38 SUBCHEVE 4R P 32 Mk Jo 4 1 i Ab 5 St T 19 T Al PR A R S LR DR IE 52 ) 11 7 AR
W WG T HLA Y IE Bl 2% DA K 2 P e THE T SO B HLAR AT AR R L R R ERE 5 AR G A LA B I I R R R A e
LB HLAE R R I BE s 355 o 0 A BR TR AR X ATLR 4T A 0 X2 Bl 2% (i ) 2% DA R gl D) A PR AT I L. 20 T
FEHLAG I TR, DS B R LR R 1. 905, 38 5 ER 28T 2. 2%, 5 R 4 18. 21 N/mm, iR 21K
F0.32% ., — B AR F N 8.8 Hz, IR 25K T 5% . A Mr &5 B IE T AR BT B nT AT P R &bk o i WLAAE T 2 1R] i 6 JE ik
P40

X B R XER R AR R EAM A KA

FESHES TH112;TP271. 2 XERARIZAD : A doi: 10. 3788/0OPE. 20152311. 3168

Spatial compliant micro-displacement magnifying

mechanism based on cross-spring flexural pivot
WEI Chuan-xin'">*, CHEN Hong-da®*, YIN Da-yi'*****

(1. University of Chinese Academy of Sciences, Beijing 100049, China;
2. Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China;
3. Key Laboratory of Infrared System Detection and Imaging Technology,
Chinese Academy of Sciences, Shanghai 200083, China)

* Corresponding author, E-mail: yindayi@mail. sitp. ac. cn

Abstract: A new diamond micro-displacement magnifying mechanism using eight cross-spring flexural
pivots was presented for light beam acquisition, tracking and pointing in space optical communication.
The piezoelectric ceramic was taken as the actuator, and the cross-spring flexural pivots as the
centralized flexural elements. Every two pivots were set in one axis, and the coaxial set of two pivots
on each corner of the diamond configure could reduce the axis draft and improve the rigidity and
stability of the mechanism. Through analyzing the operation principle, the magnifying ratio and the
sensitivity of the mechanism were derived. According to the stiffness model of the cross pivots, the

theoretical stiffness of the displacement mechanism was deduced. Finally the displacement mechanism
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was modeled by finite element method and its kinematics, statics and dynamics were simulated. A

prototype was established and tested. Some characteristic parameters were derived, such as the

structure stiffness and the eigen frequency of the mechanism. The test results show that the

magnifying ratio is 1. 905 with the error of 2. 2%, the stiffness is 18. 21 N/mm with the error of 0. 2%

and the eigen frequencies is 8. 8 Hz with the error of 5%. The experimental data verify the feasibility

and effectiveness of proposed design and show that the mechanism is suitable for high precise spatial

micro-displacement fields.
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(b) Diamond symmetric coaxial configuration of MDMM

using eight cross-spring flexural pivots
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Tab.2 Theory, simulation and test values of sensitivity
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Tab. 4 Errors of eigen frequency between simulation and

testing analysis of the MDMM

Order 1 2 3 4 5 6

Fres/Hz 9.28 59.62 84.85 112.25 158.39 171.24
Free/Hz 8.84 58.15 85.79 N  158.26 167.10
Error  5.0% 2.5% 1.1% N 0.08% 2.5%
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