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Mechanical analysis of 3-DOF flexure optical mount structure

Wang Baoxu, Zhu Mingzhi, Chen Xiaojuan, Wang Meicong, Wu Wenkai
(Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621900, China )

Abstract: A 3-DOF flexure optical mount was designed to achieve elastic mounting and precise adjusting
for small optics. Its mechanical properties were studied analytically. The mechanical model of the optical
mount has been established based on its working principles. The stiffness formulas of each DOF were
deduced and validated by finite element analysis (FEA). The mechanical properties influenced by structure
parameters were analyzed and the methods to reduce parasitic motions were discussed based on the
stiffness formulas. The structure design, parameters optimization, and mechanical performance stimulation
were carried out for a mirror plate with clear aperture of @135 mm. The comparative results between
analytical studies and FEA show that the relative errors are <5.5% and the stiffness formulas have
sufficient accuracy. The analysis results also demonstrate that the analytical model and calculations are
correct. The conclusions of mechanical analysis of the 3 -DOF flexure optical mount have theoretic
significance for its structure design, mechanical performance analysis, and parameters optimization.
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Fig.1 Structure of 3-DOF flexure optical mount
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Fig.2 Schematic of single blade flexure

A 2o 9 7 B AE A A X IO 9K Bl e 4 B 1 6 R
BIVAT S BT 7 AR}~ ORFATD - i RS ™ ARG S DR, 2R
FH R Bl 95 I, 322 5 0 mT H ARCER G B S B (FSM) Y
FMESORGIA G, EHEL R g T Lk 5
TR 8T/ DA n R i 2 SR

2 WEHE

21 FENFHEE

R BEAE g S R AT S0 A RS # B Ak B
W, T B ESLRE R e B B TR
A, BEHEN | AN S BT R R IR KW, J975 3t
B, ATLORE I 1R B R S NIRRT — A NIEE &
RBAR, AT f A0 18] 3 B RO 4544

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

4000 2905 8k TAE

% 43 %

|- Blade |

Rzl slage
2 SHiL) ."

Blade ':".

"I-|

-

i

\-\.
Blade 4

Blade 2 .}

P&l 3 2 I B HE BH 18 43 A A 2

Fig.3 Analytical model of flexure optical mount
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Fig.4 X-axis translation of rigid stage
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Fig.5 Z-axis translation of rigid stage
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Tab.1 Structure and material parameters for FEA
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Tab.2 Material properties of lens mount assembly

Elements Materials plkg-m= E /GPa v
Lens K9 2530 81.32 0.209
Cell TiAl6V4 4450 106 0.31

Adhesive 2216 A/B 1550 0.7 0.43
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Tab.3 Lens motion properties along required

directions
Adi
diust T,/mm Ry/mrad Ry/mrad
parameters
Range +0.32 +5.09 +5.09
Resolution 1x10~ 1.70x10"® 1.70x10"®
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Tab.4 Modal analysis results of the optical mount

Mode 1 2m 31 4 5 6"
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Tab.5 Comparison of stiffness based on analytical
calculation and FEA

Results Ky /N-m K/ Nem-rad? Kgy/N-m-rad
Analytical 2.525%10° 9.266x10? 9.266x10?
FEA 2.387x10° 8.763x10? 8.771x10°
Error 5.47% 5.43% 5.34%
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