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Design and research of moving mirror supporting mechanism based
on large displacement flexible structure

Zhang Mingyue*?, Yang Hongho'

(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: According to the requirements of high resolution and high bandwidth on moving mirror
supporting mechanism in Fourier transform infrared (FTIR) spectroscopy. A moving mirror supporting
mechanism was designed by parallel leaf springs. First, the characteristic of parallel leaf springs was
analyzed; and then, the design basis of moving mirror supporting mechanism was presented by theory
analysis. Dynamical response and static response were computed with the finite element method.
Meanwhile, calculation results were compared with parallel two beam moving mechanism. The results
show that the first order natural frequency is 244.79 Hz, the parasite displacement perpendicular to
moving direction is 0.611 pum when moving displacement is 14 mm, the maximum stress value is 131 MPa.
The conclusion is that this mechanism has better performance than two beam moving mechanism and the
study lay a good foundation for future research through the theoretical analysis and the numerical
simulation.
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Fig.5 Structure comparison of leaf spring
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Tab.2 Properties of QBe2

Young's . Shear Yield . Bending
Density/ Poisson
Name modulus om? modu-  strength ratio strength
/GPa g lus/GPa  /MPa /MPa

QBe2 133 8.25 43 1475 0.35 590

3.1 BaHHR

HRAS AT, 3 A A R 2O A Y z O
AL 14 mm, U5 x,y,z 7 6 A I 0 4345 17 i
wnE 11 fros .,

i EA AT LR, AR SRS x My
J7 18] BN 3B KN TR, R 7 85 AR 433 53 A7 7
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Fig.11 Stress distribution of x,y,z direction of compliant translational mechanism
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Fig.12 Parasite displacement distribution
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Tab.3 Parasite displacement of different moving displacements

Displacement/  Parasite displacement/  Double parallel leaf spring Displacement/  Parasite displacement/  Double parallel leaf spring
mm pm parasite displacement/mm mm pm parasite displacement/mm
-1 0.0323 -0.0016 1 -0.0323 -0.0016
-2 0.0821 -0.0085 2 -0.0821 -0.0085
-3 0.128 2 -0.020 6 3 -0.128 2 -0.0206
-4 0.1743 -0.0321 4 -0.1743 -0.0321
-5 0.213 -0.0631 5 -0.213 -0.0631
-6 0.253 -0.0911 6 -0.253 -0.0911
-7 0.295 -0.123 7 -0.295 -0.123
-8 0.336 -0.158 8 -0.336 -0.158
-9 0.372 -0.212 9 -0.372 -0.212
-10 0.407 -0.233 10 -0.407 -0.233
-11 0.458 -0.272 11 -0.458 -0.272
-12 0.506 -0.291 12 -0.506 -0.291
-13 0.559 -0.321 13 -0.559 -0.321
-14 0.611 -0.353 14 -0.611 -0.353

R IRWME REBH GBI, FAME  0.611um, /NT Lum, 10X AT R 580 2
WA, SO 14mm i RGEMAFAEME A AN 0.353 mm, KR H 1 3h 8 SCHE LIRS
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