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Study on active support for large SiC primary mirror and

force actualtor design

Li Jianfeng, Wu Xiaoxia, Shao Liang

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Large SiC mirror is a new kind of primary mirror. There is no success support example for
study. In order to support SiC larger mirror, the merits and drawbacks of different active supports
methods were analyzed. Finally the hydraulic system parallel connection with force actuator ways was
chosen. The free harmonic oscillation model scaling method was used to study the active correction force
of some 4 m SiC mirror. It was found that the smallest correction force is 0.1 N. To design a force
actuator with such a small force resolution, the method of how to design high precision actuator was
studied. Main factors that affect the precision of force actuator were discussed. The force actuator was
designed with a step motor/harmonic drive combination to drive lead screw/floating nut to produce small
displacement. A complex spring system was used to transform the stroke of the screw into a force. The
force actuator was produced and tested. It was found that force output range is —400 N—-400 N, the
displacement resolution is 0.96 pum and the force resolution is 0.05 N. These test results suggested that
this force actuator can satisfied the need.
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Tab.1 Calibration results of the primary mirror

Model Flmax/N F2max/N F3max/N FAmax/N
Astigmatic 2.2 13.5 28.1 41
Defocus -620.5 -306.7 -30.6 323.9
Trefoil 0 53.1 142.5 264.8
Coma -381.7 -381.8 -185.5 196.2
Tetra foil -1.4 92.1 328.5 763.8
4™ astigmatic -453.8 -1 011.7 -718 376.8
;ﬁ::;gﬁ; ~1122.2 4733 662.3 -286.3
Pent foil 2.4 -102.8 500.7 1 664.3
4™ trefoil 0 1 508.2 1 328.4 —-463.1
3" coma -2 479 279.9 1 385.5 -417.3
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Fig.1 Sketch of force actuator structure
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Fig.2 Test systerm of force actuator
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Fig.3 Output range of force actuator
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Fig.4 Test curves of actuator displacement vs rotation angle at different

positions
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Tab.2 Displacement resolution at different positions

Nut position Average nut displacement
1 mm 0.987 5 pm
7 mm 0.912 5 pm
14 mm 0.987 5 pm
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Fig.5 Step test curves of force resolution at 400 N around
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Tab.3 Statistical table of force resolution of force

actuator
400 N

Test position 200 N 0N -200 N -400 N

Average force

0.059 5 0.05 0.0509 0.050 8 0.046 9
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