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Fig. 1 Sketch of orientation of tuning DOF
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Fig. 2 Layout of 3-point support
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Fig. 3 Double-sheet spring
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1-Tip-tilt base
2-Fix support
3-Sphere joint
4-Fix base
5-Flexure
6-Lock nut
7-Ball bearing
8-Screw
9-Hand wheel
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Fig. 4 Assembly of tilt tuning
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1-Horizontal plate
2-Vertical bracket
3-Horizontal lock
4-Vertical lock
5-Tune subassembly
6-Dovetail groove rail
7-Vertical plate 1l
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Fig. 5 Assembly of translation tuning
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Fig. 6 Flexure element deformation nephogram
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Fig. 9 Vibration model of perpendicular support
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Design of Multiple DOF Fine Tuning Mechanism for 45° Tilting Mirror
ZHANG Li-min, WU Yuan-hao
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy o f Sciences, Changchun 130033, China)
Abstract; Aiming at overcoming difficulties in requirements satisfaction of the tolerance by simple
connecting the optical components with their mechanical supports in the acurate-fine optical system, which
means it will cost extremely expectation to the accuracy of mechanical process and adjustments, a fine
tuning supporting mechanism to the 45° tilting mirror which can split or deflect the beam in optical system
is presented. By employing multiple DOF tuning mechanism, it can set the 2-D tilt and take displacements
in the direction normal to beam path at the same time. Flexible element is designed to improve the
adjusting accuracy to the magnitude of second. Dovetail groove rail displacement technique is considered to
save the cost of fund and time in machining process, and its displacement rang is 0~ 10 mm. Detailed
analysis and discussions are presented in the key part of the mechanism by finite element analysis software.
The whole research technique can be a fine reference to the optic-mechanical system of the same kinds and
has great application value in beam setting of optical system.
Key words: 45° tilting mirror; Multiple Degree Of Freedom (DOF) tuning; Flexible element; Dovetail
groove rail
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