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Large-diameter fast steering mirror on rigid support technology
for dynamic platform
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Abstract: To adapting to the execrable working conditions of a dynamic platform, a large-diameter
Fast Steering Mirror(FSM) with a rigid support structure was designed. Firstly, the lightweight re-
flector, actuators, angle measurement elements,and the support structure of FSM system were de-
signed and selected on the basis of the applied requirement of a vehicle theodolite for FSMs respective-
ly. Then ,the reflector was lightweighted and the mode of support base was analyzed by finite element
method. The moving parts of the FSM were connected with static parts by a spherical hinge and its
main loads were carried out by the support base through the hinge indirectly. The design allows the
FSM to bear large loads and to be suitable for the poor working conditions. Finally, the control sys-

tem of FSM was constituted, and its control bandwidth and pointing precision were tested. The test
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result shows that the control bandwidth is 67 Hz, moreover , its pointing precisions for azimuth and

pitching are 1. 0", and 1. 1", respectively. These data prove that the control system is stable and prac-

tical and can satisfy application requirements of vehicle platforms.

Key words: Fast Steering Mirror(FSM) ;rigid support;control bandwidth;pointing precision
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Fig. 1 Principle diagram of the FSM for dynamic platform
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Tab.1 Performance requirements of the FSM system
Ttem Requirement
Optic diameter >@140 mm
RMS <<A/25(1=632. 8 nm)
Maximum angular range + 5'(X,Y axes)
Resonance frequency >100 Hz
Pointing precision >2"
Control bandwidth >50 Hz
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Fig. 2 Main structure types of lightweight mirror
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Fig. 3 Finite element model of lightweight mirror
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Fig. 4 Deformation distribution map of reflecting surface
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Fig. 5 FSM driven by piezoelectric actuators
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Tab. 2 Performance of grating sensor

No. Items Value
1 Size of main body 30 mmX30 mmX 30 mm
2 Total stroke +2.5 mm
3 Resonance frequency 1 000 Hz
4 Precision >2 pm
5 Resolution 0.06 pm
6 Measurement mode  Contact measurement
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Fig. 8 Finite element model and analyzed results of support base
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Fig. 9 Constitute structure of the large-diameter FSM
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Fig. 12 Diagram of servo control system
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