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ABSTRACT

The mirror which is considered in designing a MFD is off-axis primary one and its dimension is wide 556mm

height 345mm. The MFD(Mirror Fixation Device) load specification is generated for the high resolution mirror.

The optical WFEs for unit loads are calculated from mirror sensitivity analysis and they are compared with
allocated allowable optical WFE. The parasite load for the MFD is calculated from their comparison. The MFD

compliant with the parasite load is designed.
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Fig. 1. Procedure for analysis and design of MFD
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Fig. 2. The configuration of the mirror
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Fig. 3. Different types of reinforcement of the mirror
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Fig. 4. View of the finite element model
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Fig. 5. Definition of the parameter, d
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Table 1. FE model validation results

Mass Position of CG Max.
(ka) w.r.t. Basic Coord. Ratio

52 0. ‘ 0. ‘ -8.76x10? | 1.0x10°

Max. of Strain Energy

Epsilon
support G-set N-set A-set

9.072x10™ | 1.922x10* | 1.4x10* | 1.4x10* | 1.1x10°
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Fig. 6. 1st & 2nd natural frequency of the mirror
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Fig. 7. The first four modes of the mirror
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Fig. 9. Optical values depending on supporting points
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Fig. 10. Fixed DoF for MFD
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* Radial force Fy = IN

» Tangential torque Mx = 1 N+ m
* Radial torque My = 1 N+ m
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Fig. 12. Optical values for a radial force of 1N
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Fig. 13. Optical values for a tangential torque of 1IN - m
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Fig. 14. Optical values for a radial torque of 1N - m
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Fig. 15. Optical values for a axial torque of 1IN - m
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» 318 WFE by Tangential torque Mx = 4.Inm
« 3]8 WFE by Radial torque My = 4.1nm
+ 318 WFE by Axial torque Mz = 4.1nm
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Fig. 16. Allowable values on MFD's Torque

Forcein N.

0 10 20 30 40 50
Parameter d (mm)

Fig. 17. Allowable values on MFD’s Force
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Fig. 18. Optical value for allowable force and torque
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Table 2. Parasite load specifications

max. max. max. max.
radial tangential. radial axial
force torque torque torque
10.0N. 0.15N.m 0.12N.m 0.10N.m
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Fig. 19. Dimensions of the proposed Bipod
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Fig. 20. Gravity effect on a stiffened mirror
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