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Assembly for large aperture telescope primary mirror

support system

Zhao Yongzhi, Shao Liang, Ming Ming, Lv Tianyu, Liu Changhua
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: According to 1.2m large aperture telescope primary mirror support system, an effective assembly
method was advanced to insure the root-mean-square (RMS) of the surface accuracy. The primary mirror
support system was designed following kinematic principle. To achieve excellent performance of the RMS
of primary mirror surface accuracy at different ambient temperature (from —20 C to 60 C) and different
elevation (from vertical to horizontal), whiffletree structure were used for axial support,while lateral support
mechanisms based on flexible tangent link structure were adopted. Resulting from machining error and
installation error of the flexible structures, assembly stress was presented certainly, that could increase
primary mirror distortion range evidently. By the finite element analysis (FEA) simulation, the effects of
various errors were calculated. According to simulation results, assembly processes were established. After
assembly of primary mirror support system, the RMS of primary mirror surface accuracy was measured
by compensator and laser interferometer. In measurement, the RMS of surface accuracy was A/42 and A/31
(A=632.8nm), when optical axis of primary mirror was vertical and horizontal.
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Fig.1 Schematic diagram of support mechanism
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Fig.2 Schematic of FEA model
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Tab.1 Installation error and assembly stress

disturbance
RMS of
Serial Source of error and stress surface
accuracy/nm
1 Ideal condition(Optical axis to vertical) 2.99
2 Ideal condition(Optical axis to horizon) 11.05
3 Position error of axial support(l mm) 0.20
4 Slope error of axial support(0.2°) 0.24
Eccentric error between mirror and cell
5 0.14
(0.05 mm)
6 Slope error between mirror and cell (5") 0.01
Axial position error of lateral support
7 1.99
(0.2 mm)
Radial iti
3 adial position err_or of lateral support 0.78
(0.5 mm)
9 Assembly stress of lateral support from 336
axial slit (0.05 mm) -
Assembly stress of lateral support from
10 . . 0.45
radial slit(0.05 mm)
n Assembly stress of lateral support from 1.44

lateral slit(0.05 mm)
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Fig.4 Primary mirror surface accuracy
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Fig.5 Installation for primary mirror and adjustment for primary mirror
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Fig.6 Positioning tooling for lateral support points gluing

B 5 O T2 R Al 75 3 R O TR B 25 )
] 12 gl 5 T2 5 BT S R BT, AR 5 M A R
Y AT R O T IE S B R R S B 1) SCAE AT

0918003-5



Gk TR

% 9O i

www.irla.cn

£16%

JE 4 FLAAR AL By < i Sl e A L R R R S
BT M) T A X AT A R A A TR
SCHE AR ) I B RIS ), O AE S A R R AR Y
PLE R s I A TR B4R O 2 BRiE 8l
1R B 4 R 4 ) e 2R (S S R R
I Ry B 1k T B, SH% A TR AR B Ve 2 5 5 e 4z
[ A0 J5 , R AR B T2k I R BRAR R e o i DA 12D R
AR R A o) S A A R T T A R

MR R 1 or A 2 A, ) S 45 86 W 1 g % T T
2R A DR iy R NSNS i I 7 N T I
] 3 A~ J7 1], DR 266 98 G K O% 13 2 B o 7 R HE
¥ o G 7 FEoR Sy 1) SCEERLA o S RUAR 7 E X
FeH T 1 2 Ty, B Y y L, U x g
), Ux Uy Uz 3 % B &, Rx Ry .Rz 2 3 4>
i SIS T i Al R I E S o e
P 7 bn i o 2R ok FE b & 3L, Rx (Ry \Rz 2 3 Mg
B [ by P R RS A R R A L R BR A A S, AR
WX Uz Uz Uy J7 il o

P70 1 SR AL

Fig.7 Lateral support structure

N i) S ARG PR G AR O - 1 S R SO B 1)
SCPERUAG 2 TR A 10 23 18] 007 B S0 4 5 AR UCBIBE M o)
SCHEENLR AP A SR e R AR | B IR B 5 AL T
AN e, R TR i) L 3 K R oy A 1) BT 5 B
BIUR B T 3% 2 R R RE YD i e IE L AT 5 B 0 R IR
B, AR TR R O AR AR 0 N ), 2 PR OB R
Vo b A R OB T 1) DA AR 1A I T
JEN, Z2 S HEAT AT (8N 1) S 4% AL A 2 A i A A
FHEER o 1% 07 SR AEAT 3, de A I ) £ 24k
HROTEAR ), T AR 1] R 7 6 2 4 TR RS E 5 0 A XS
ABUE, /S D5 BT e, AR T SR B R S R
G R 4F 1 RS BE K F-

3 ERBERN

e R e i SR P e A I TR R OR R A O 2
HORPEHA . &8y EBE0 1) SCHE WL 0] 4 i % 5 TR
LRI 45 2R TR RMS 3R 3] A/32,

KECEIE E R AT

Fig.8 Vertical measuring preliminary result
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Fig.9 Vertical measuring final result
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Fig.10 Horizontal measuring final result
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