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MATLAB
ANSYS
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Total deformation
Type:total deformation
nit:mm

Time:1
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0.0003836
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’ Fig. 6 Displacement of system subject to coupled loads
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Fig. 7 Stress of the system subject to coupled loads
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, ANSYS :3)
ANSYS 2) , ’
1 2 5~100 Hz, ,
b b
2 , Z )
2 b PV 711-‘ . b
58. 25 nm,RMS 10.12 nm, . 4
b b ’ b
4
1 Table 4 Sine vibration acceleration excitation
Table 1  The rigid body displacement and tilt of grating Parameter Frequency range/Hz
with coupled loads 5~100
Load Amplitude(O-P) 10 g
- - - Load direction Three axial,Scan rate 2oct/min
Gy, At= Gy s At= Gy At=
10°C 10°C 10°C ’
. AX 0.013 0.014 0.023 ’
Displacement
) AY 0.075 0 0.21 s
/pm ) ;
AV 0.073 0.014 0.23
Ox  0.045" 0. 05" 0. 047" , )
Tilt Oy 0.058" 0. 085" 0.033"
02 %O” %O” %O”
2 ’
[12]
Table 2 Analysis results of grating surface shape error :
with coupled loads N N
Load PV/nm RMS/nm ’ ’
Gx,AT=10 C 52.82 8.37
Gy AT=10 C 44. 11 7.54 ’ ’
G, ,AT=10 C 58. 25 10. 12 ’
[13]
3.2 .
R b
),
b b
0,
0,
b b
b
. 3. 3 10 g,
, 1 046. 3 Hz,
400 HZ, s O’\’Z 000 HZ.
b
3 ’ ’
Table 3 The results of the modal analysis ’
Frequency direction X Y A N
F,/Hz 1046.3 1 640 1147.5
3.3 zZ ( ) 10 g
b
s 1 150 Hz 1 430 Hz

’
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Design of Supporting Structure for Plane Grating and
Surface Deformation Calculation

LIANG Biao"?,LIU Wei' ,CHEN Cheng'**
(1 Changchun Institute of Optics Fine Mechanics and Physics,Chinese Academy of Sciences .Changchun 130033 ,China)
(2 Graduate University of Chinese Academy of Sciences,Beijing 100049, China)

Abstract: In order to meet the high profile accuracy requirements of plane grating for carbon dioxide
detector, the grating and its support structure were designed and analyzed. Firstly, the principles of
selecting material for grating sub-assembly and the supporting form for grating were investigated. Then,
the calculation method for mirror rigid body motion and surface shape error were discussed, based on the
Homogenous Coordinate transformation theory and least square method. Subsequently, the surface figure
precision and structural strength were analyzed with finite element method subject to thermal-structural
coupling loads. A program that can directly call the surface shape error calculation program written by
MATLAB was compiled using the secondary development function provide by the finite element analysis
software. Simulation results show that the PV<{63 nm, RMS<(12. 6 nm. To verify the sub-assembly’s
dynamitic character ,the modal and harmonic response analysis were adopted. The results indicate that the
fundamental frequencies of the component in three directions are 1 046. 3 Hz,1 640 Hz,1 147. 5 Hz,
respectively. These results demonstrate that the rationality of the supporting structure and can meet the
requirements.

Key words: Support structure;Surface deformation;Secondary development; Harmonic response analysis



