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Design of flexible-supporting mechanism
with double compensation rods for moving mirror
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Abstract: A flexible mechanism which was considered as a key component of the moving mirror sup-
porting in a Michelson interferometer based Fourier-transform spectrometer was researched. The flexi-
ble mechannism with double compensation rods was created on the basis of the flexible mechannism
with a single compensation rod. By use of the finite element analysis softwares PATRAN and NAS-
TRAN, the mechanism was simulated and the corresponding results were compared with the best the-
oretical calculation of the flexible mechannism with the single compensation rod. A simplified model
was also fabricated according to the structral specifications from simulation calculation. Furthermore,
the model was also tested and error analysis was conducted. It is shown that the vertical coupling dis-
placement of the moving mirror introduced by this flexible mechannism with double compensation rods

has been decreased by 93. 2%. The results of error analysis indicate that the length tolerence of the
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flexible segment is a critical factor that would result in coupling displacement of the moving mirror.

Therefore, it points out that when a supporting mechanism with high precision is machined for the

moving mirror, the tolerences related to the flexible segments must be strictly controlled in fabrica-

tion.

Key words: infrared Fourier transform spectrometer; Michelson interferometer; mechanism of moving

mirror; flexure hinge mechanism; finite element analysis;vertical coupling displacement
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Fig. 1 Diagram of flexible mechanism with single

compensation rod in theory
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Fig. 2 Moving deformation graphics of flexible

mechanism with single compensation rod
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Fig.3 Three-dimensional diagram of flexible mecha-

nism with double compensation rods
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