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Abstract; To apply SiC mirror in a ground-based telescope, a flexible passive support system was de-
signed on its high thermal expansion coefficient and high rigidity. In this system, a thin and long flex-
ible rod was used in the axial support whiffletree structure and a flexure joint rod wad used in the lat-
eral support structure. By which, the axial support structure and the lateral support structure could
support the system respectively. This structure not only allows the primary mirror to be a good posi-
tion and a shape but also easily eliminate assemble stress and thermal stress. The static analysis, ther-
mal analysis and modal analysis for the mirror were performed under the support system, and then the
analytical results were verified by a surface test, mirror inclination test and a displacement test. The
test result of the primary mirror shows that the surface error(RMS) is A/40(the optical axis is verti-
cal) and that (RMS ) is A/16 (the optical axis is horizontal), the maximum inclination change of the
primary mirror at different pitch angles is 8 "and the displacement is 0. 070 7 mm. The test results are

basically consistent with the analysis results, meeting the design requirements. It shows that this
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flexible passive support system has good engineering feasibility.
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Tab.1 Yield pressures of flexure-hinge in different diameters

AR ATABE /mm A AT A /mm i IR 89 /N

180 4.0 202.21
180 4.5 323.91
180 5.0 493. 86
180 5.5 721.48
180 6.0 1021.9
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Fig. 1 Structure diagram of axial support system



%10

T2 m SiIC A G REG S SRS 2593

MRERBCH 4.5 mm,. ¥ 1 BIE X #E RG4S
I
2.2 MZERSEEIT

X TR AR IS S 5 ke 136 A S 4% — R O B
HOIE R, A-frame DL R T SCH BN 2 #2982 20, 0 =2
P ORI S D) AR B O . X R S gD
7 3% 5 T ASAF A 22 3R R0 Jmy 356 N ) 3R B, %
AN S7 #5580, SOFTA SR B A-frame JE 30 il
SOAR R B AA VI A2 K BRIE T 6 s
(10 J 3 AR (1 22 M S PR A0 L TR 3 T X R R
1,454 SOFTA Al SOAR MM 7 £ X, ix B4R
T 64 A-frame [0 32 8 2 3K, 0 $JE X an &
2 N,

B 2 7N A-frame il 3 $#IE 2R Z &
Fig. 2 Schematic diagram of lateral support system
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Fig. 3 Schematic diagram of flexure-hinge
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Fig.4 Structure diagram of lateral support
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Fig. 5 Finite Element Model (FEM) of primary mir-

ror support system
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Tab.2 Surface profile errors of primary mirror with gravity

PV/nm RMS/nm
EHOLHEE 72 14.0
TR K T 192 38.5
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Fig. 6 Deformation of primary mirror surface profile

when optical axis is vertical
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Fig. 7 Deformation of primary mirror surface profile

when optical axis is horizontal
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Fig. 8 Position of primary mirror in coordinate sys-
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Tab. 3 Surface profile errors and displacements of

primary mirror in different pitch angles

Angle PV RMS

Average displacement

/(*) /nm  /nm x/nm ¥ z

0 52.1 11. 17 0.098 nm 0.041 mm
15 88.7 14. 21 0.020 mm 0. 038 mm
30 121.3 20. 26 0.039 mm 0. 035 mm
45 145.9 27. 29 0.055 mm 0. 028 mm
60 161.6 32. 29 0.067 mm 0.020 mm
75 166.8 35. 27 0.075 mm 0.010 mm
90 168.9 36. 23 0.078 mm
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Tab.4 Resonance frequencies of primary mirror cell assembly
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when optical axis is vertical
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Surface measuring result of primary mirror
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Fig. 12 Layout of displacement sensors
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Tab.4 Measuring errors of displacement sensors

in different pitch angles (mm)
T f /¢ H5 1 %5 2 %5 3 % 4
87 0.933 3 0.048 0 0.702 1 0.397 7
77 0.932 3 0.049 7 0.703 9 0.386 5
67 0.932 9 0.053 2 0.707 1 0.365 1
57 0.935 8 0.059 0 0.712 7 0.3531
47 0.940 1 0.066 5 0.720 2 0.345 1
37 0.945 4 0.075 4 0.729 2 0.338 6
27 0.951 7 0.085 8 0.739 7 0.333 4
17 0.958 9 0.097 1 0.751 3 0.329 5
7 0.965 8 0.107 7 0.762 2 0.327 0
MAX-MIN 0.0335 0.059 7 0.060 1 0.070 7
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