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Table 1 Properties of Zerodur

Material ~Density p/(g - cm™®)  Young’s Modulus E/GPa  Poisson Ratio u

Zerodur 2457 91 0.24
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Fig.1 The sketch of steel belt supporting
A PR RV SR B D) T7 1], KN
G
T 55 B SR B Ak X 3SR AR [0 BT, 7 1048 [ BOSR B E y, K/N
G
B = 2Rhsin &’ @)

2

Hor, GRRRSTBIE T, RE R BHIFAR, oo S5 EE5 WA A9 FE Mk, 2 ANl 1Y
.

L E N 5 S B KR i 15 D 180°, AN B EE D60 mm. i S5 G D 2 AN Y
(RrHCa 2, b S S5 HE DRI e (10 R b RS AN 5 B S B S T (1 R 0 R B S )
AN Sy, FEAN T 5 BN BT A0 S A X gt 08 S A 1 . IR S S 32 1 AR A1
HEERET B 5 FE JE R LU AN E 2 50 8 1L

THELAS SO B BT T 251 AT AL RS, Al 27 B o T B4 R AT R A%
WS e i, DARIETE SEAGHERPE. AN Rk, 7 R Az A2 B8k IL T A2, ik
% C s, 156 FRIT s S E .

BT R AL T WAL AR AN SR AR P S . K A4S B A B I s AR AR i
17 ZernikeZ WA G IF L ERNIALLES , 15 BIR MG A2 45 R, RMS{H 94.62 nm. [&247
RGN G Ja AT = .

4 EEHEE

FEAN TR S B S e et fe vh, RO B B R RORRE RS, F58 FARME S RO
BEMTRI SE SR MG A, S BA0 51— e 77, AT REMA S S B R T RS 2 8L 5 b el T8 T
TR AR 75 2 2 R AR, D] 22 25 3 B 1 BRI 2 ) K I &5 SR R AT e
2 e LU BR PR 2. R, VukobratovichfRichard 5] N 7 30 0 5% S #0724
EI3FR, A—ABNHIHE. REESEBCE, e RFRACEIRES, P2 RS 1) 3H 7
R A R [ e AR b, A R R B — 2 ), AT SO B I O P T
XRRAT B S SCEEA b, IR SRR AU R 2 PR T A X BE B Ty, v LASRAS

56-3



62 % A - R 5

O 2R AT AR o R S A el 7 AN T A AU S S B AU T RE A, A TR AR
P B i HH SRR O B Tl i, T B AT R M SRIR 2. ik, B S TR
WA P 3 5% T 0 i S I 7 A T 2003 3 D SE S B AT BT TR B, XS SO

J SR K T 2R 25 SRAT o ELR (M52, 78 R SCRIHAR N AR KB 7T

1000 24.7297 1000 91763

20.4870 4.0964
500 - 1
16.2443 -0.9834

500

E
£
s
£ 120016 £ € -6.0632
£ g E
£ o § £ of
3 s B
H 77589 5 = 11.1431
12
=
o
3.5162 A -16.2229
-500 - -500 - 1
-0.7265 -21.3027
-1000 - - -4.9692 -1000 -26.3826
-1000 -500 0 500 1000 -1000 -500 0 500 1000

Length/mm Length/mm
B2 MW SENEIRE S E(E); Wil SRS R s E(R).

Fig.2 Deformation contour diagram of steel belt supporting before fitting (left panel); deformation

contour diagram of steel belt supporting after fitting (right panel).
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Fig.3 Illustration of roller-chain supporting
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Table 2 Effects of pitches on surface accuracy and stress

Number of pitches 10 14 18 22 26 30 34

Before fitting: RMS of deformation/nm 7.27 741 732 7.27 735 7.30 7.31
After fitting: RMS of deformation/nm  3.96 3.81 3.78 3.81 3.76 3.78 3.78
Stress/MPa 3.14 226 163 143 130 1.11 0.95
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Table 3 Effects of center distance on surface accuracy and stress

Center distance/mm 40 60 80 100 120 140

Before fitting: RMS of deformation/nm 7.61 7.55 7.35 7.18 7.05 6.98
After fitting: RMS of deformation/nm  4.37 4.12 3.76 3.29 276 2.28
Stress/MPa 1.36 127 130 1.28 1.46 1.04
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Fig.4 Effects of pitches on surface accuracy before and after fitting (left panel); effects of pitches on
stress (right panel).
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Fig.5 Effects of center distance on surface accuracy before and after fitting (left panel); effects of center

distance on stress (right panel).
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Fig.6 Deformation contour diagram of roller-chain supporting before fitting (left panel); deformation

contour diagram of roller-chain supporting after fitting (right panel).
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Research on Roller-chain Radial Support System for
® 1650 mm Aperture Mirror
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(1 National Astronomical Observatories/Nanjing Institute of Astronomical Optics €& Technology,
Chinese Academy of Sciences, Nanjing 210042)
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AsstracTt The ® 1650 mm large aperture mirror in the calibration and correction unit
is used to calibrate the system errors for strict optical metrology. The larger the mirror
aperture, the more serious the deformation caused by its own gravity, the accuracy of the
mirror surface will also be more severely affected. According to the system requirement,
RMS (Root Mean Square) of the mirror deformation has to be less than one seventieth
of the wavelength. For the horizontal large aperture mirror, compared to the traditional
steel belt support, the roller chain as radial support has many advantages. In this paper,
finite element analysis is used to calculate the roller chain support system for ® 1650 mm
aperture mirror, the number of pitches in contact and the center distance of the two
roller chains is determined. According to the Standard Handbook of Chains, double-
pitch and oversized roller chain (Chain C2162H) is chosen. The individual contact region
for each roller is simplified as a small rectangular protrusion from a thin strap, while the
contact patch size is predicted by the Hertzian contact analysis equations. After fitting
with Zernike polynomial, RMS is 2.58 nm which meets the technical requirement. It is
concluded that the roller-chain support system has an excellent supporting performance
and can satisfy the engineering requirements. It has relatively simple structure and
provides good quality of surface accuracy. Also, it reduces the risk of overturning and
has high reliability.

Key words telescopes, instrumentation: detectors, methods: analytical
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