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OO0 A new elastic support based on the lumped compliance of flexure hinges was presented for a
two-axis Fast Steering Mirror(FSM0 systemlhnd the methods to analyze the static and dynamic per-
formance of the elastic support were researched. Firstly(the principle of two-axis FSM and the per-
formance demand of an elastic support were analyzed[hnd the advantages and disadvantages of several
existing elastic supports were researched. Then[Ja new elastic support based on a right-corner flexure
hinge structure was put forward and the static and dynamic performance of the new elastic support
was studied in detail. By taking a designed two-axis FSM with the performance in 90 mm beam aper-
tured =2 mrad deflection angle and 300 Hz closed-loop bandwidth for an exampleOthe characteristics
of the elastic support were analyzed and the rotational stiffness of the elastic support was measured
based on the dSPACE simulation system. Experimental results indicate that the elastic support can
meet the performance of FSM well( and its first-order resonance frequency is 78 Hz[0 and the close-
loop bandwidth tested is 340 Hz. It is concluded that the two-axis elastic support based on the lumped

compliance of flexure hinge structure can be used for the FSM which needs several mrad deflection an-

e B 8 :2010-04-06 3 f&1T B #8 :2010-05-10.
£45H:000000000000MNo. 50875257MNo. 5080514400 000000000000 MNo. 09)J40290



0120

uboommoooboooaoboonn 2575

gles and several hundred Hz close-loop bandwidths[Chnd it has advanteges in easy machining and a sta-

ble rotation center.

O 00100 Fast Steering MirrorFSM [ elastic support[ flexure hinge[ performance design

o 51 =

0000000 OFast Steering Mirror sys-
tem[FSMIJO0O000O00OO0OODOODODOO
oCo0oDooOoo0ooUo0omoooomoooon
OCo00mobOmobooom@ooboobo
Oo00oooDoooo0mooooomooo
0000000™e0

0ooooDoooooooooooooon
00000 obooOooooooooo@mo
oooooooDoooooDoDoooooo
.eft Hand Design Corporation0 LHDCOO O O
0 0O 0O 0O O ONational Aeronautics and Space Ad-
ministration(NASAI OO0 OO OO O Oet Pro-
pulsion LaboratorydJPLOD OO0 O OO0 OOO
O0O0000DODOO0O0O0DOOVoice Coil Ac-
tuatorlNVCAI OO FSMOO O OO ODOOOO
O O [Bpace Interferometry Mission[d SIMOT O
PIODOM O NEWPORTODOOODODOOODO
O000o0oDoo0oooDooDooo0oooDomo
0000000000 Ball Aerospace Corpora-
tion[ D000 O0D0DOMITOODOOODOOODO
Oo00oooooooDoooooooooom
O20000000000000000000
Oooooooooooooood

O0oo0ooDoooooooomoOmo
0Moo0mooogooooogoooooo
O000ooDoo0ooDoDooDooooooooon
00000 ooooooooDoDoooooo
O000oooDoo0ooooooooooooo
00@moodobDoooooobDoooooo
O000o0DmoDmooooooooooo
Oo0ooooooooooooood

O0oo0ooDoDooooooooooooon
00000 ooooooooDoDoooooo
00000 oooDooooDOooDoooon
Oo00dooDoDoo0ogoooooogoooooo
O000ooDooo00mooooomooD

oo0oo0omooobooooobooboooon
mrad0 00000 HzO0O0OOOO

0 Mihbeik R A4 TAERE L M
FARFBRER

0.0 WRERGHEIIERE

000000000000 0000000
0000000000000 00000000
000000000 100000000000
0000000000000 00000000
oooooo

01 00oOoOoooooooood
Fig. 1  Structure of a two-axis fast steering mirror

system
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Fig. 2 Several typical flexible elements
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Fig. 3 Two elastic supports in existing FSMs
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Fig. 4 Right-corner flexure hinge and elastic support
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Fig. 5 Shapelforce and deformation of flexure hinge
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Tab. 2  Stiffness of elastic support in each direction
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Fig. 8  Analysis of rotation centre offset of elastic

support
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