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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

:2010-10-14; :2010-11-17.
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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

410 mm, +3 pm,
[5-6] ,
2
2.1
1 , 0 ,
\yl\ |yz| ’
| X ( ) .
s Y )
' y]:(ll_Z]COS 0)+(12_12COS 0>:
) (L +1)A—cos ) (1
v, =l —lcos O)+[— (s —Il3cos ) ]=
(l,—13) (1—cosd) , (2)
:Zl ’ ZZ
[1 9[3 °
V1= V2o lLh=—1y,
lisin 0=1;sin 0. (3)

L=,



6 s e 1315

hiE R HhMER ,

N
J

r==--- i 3
WANNE

N ek

3.1
———— 2
#ihlE
1 fs-14 3
Fig. 1 Diagram of flexible mechanism with single
compensation rod in theory ’
Y s s
Y R "
2.2 (] £ {4
t7] AT
A EEF
HET
, X
ik
’ HMEHE ()
) A
“ ” 3
9 Fig. 3 Three-dimensional diagram of flexible mecha-
[} a )

nism with double compensation rods

IBENE 3.2
/ b=5 mm, t=0.4 mm
HEF Qbe2,
8.25 g/cm’, 133 Gpa,
0. 35,
) +10 mm, 2 mm,

Fig. 2 Moving deformation graphics of flexible

mechanism with single compensation rod
4, 5 1.



1316 19
05 06-Aug-06 11:36:40
A14:5tatic Subcase.Displacements, Trenslational 4 Componant(NON-LAYEREO)
LA14 Static Subeas:
014001 4
’
’
Qbe2 , 2A12

; " o 6,
I_\' Ma

M

.L-m 7 .

Ma

A Qbe2 2A12

Fig. 4  Finite element analysis diagram of flexible

mechanism with double compensation rod

2005 06-Aug-06 13:47:17
56,

L.

5

-3.03-006
-163-003
=3,00-005
-4.35-005
-5.69-005
=7.04-005
-8.39-008
0.74.005
=1.11-004
-1.38-004
-1.51-004
=1.65-004
-L78.004

205004 4 oo

=2.05-004

detault Fringe

Max- 303006 NATE T4

Min-205-004@NA26T 15

default Deformation:
Max LO0+001@Nd 77625

acton: Gt
Ot Qs
B ESE

St Resultcaves

i

|

St rnfnmn

Guaniity ¥ oo™

St Deformation B

I Asmmste

Fig.5 Finite element analysis diagram of reflecting

mirror

1

Tab.1 Coupled-displament record table of reflecting mirror

X +X
/mm A/pm /mm A/pm
2 0.041 2 —0.041
4 0. 082 4 —0.082
6 0.123 6 —0.123
8 0.164 8 —0. 164
10 0. 205 10 —0. 205
)

2A12
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Fig. 6 Simplifed diagram of a flexible segment
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Fig. 7 Object diagram
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