%25 % 10 g G TR Vol. 25 No. 10
2017 4 10 A Optics and Precision Engineering Oct. 2017

NXEHS 1004-924X(2017)H-0113-07

TMT =38R B E R R St il R 4 M0t & s B il

RES" . ZHEW . ZHEE A B
(1LLPERZR KEXLFHENREDEFR R, /4 K& 130033;
2. ¥ E A FERAF, L E 100039)

FEE NI = T KRB H (TMT) =5 R4 MR R MR R BT, &t i Tl 7 — A Loy 1/4 /9 53R R/
Gr. X RZ0I% R G0 U ORG BE EE R AR DR B R 22 R MR BEAT IR SY . SR ITE T — & 7 0 il R R A0 Al 3R 3 SR FH OBUHE
£l TR BRI R AE N L R AR R AR E R TORMNHEE, A5 # T T ZREN A RITHER, LT
JRHER R MR, RE.ME T WA RN RNREZD LA TH TFREWEL R RE., FTEEREH,
RGRIE — g IRIF A 3k 35. 9 Hz, B9 2 AT B3t 225K 5 S2 06 30 ik b, SR FH 80 HL i3 O 3090 4 341 5 45 390 0RF A0 il 3%
B RNRZEL N 1. 91" (PV) T RshiR2Z40 2.5"(PV), MM EE ML R, = SRR AENEER
PR RG240 2. 77" (RMS) . {7 BRI SE 50 45 BEUE B =58 28 404 AR M 01T 07 2 4 3 IRy 12 AT, RE A5 35 B BUM AR .
X B W= TRZBEE - SEM AR IZEE BRI, ELREGRE

FE4SES  TH751 XERFRIZAD : A doi:10. 3788/0OPE. 20172513. 0113

Design and tests of shafting structure in giant steerable

science mirror prototype system
ZHAO Hong-chao'” , JIANG Hai-bo', AN Qi-chang’?, GUO Peng'?, YANG Fei'

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences. Beijing 100049, China)

* Corresponding author, E-mail; zhaohcciomp@163. com

Abstract: To develop a smooth tracking mechanism for Thirty Meter Telescope (TMT) in the gravity-
invariant condition, a 1/4 scale, functionally accurate version of the Giant Steerable Science Mirror
(GSSM) prototype was developed for pre-construction. The error sources influencing the rotation and
pointing accuracies of the system were investigated. Due to complicated working conditions, a shaft-
ing system for the GSSM was designed with angular contact ball bearings as support of the azimuth-al-
titude system. Then, a detailed finite element model was constructed to verify the performance of this
system. Wobble tests were performed. In addition, a repeatability test was designed and carried out
to verify the pointing accuracy of the system. The first modal frequency is approximately 35. 9 Hz,

which meets the design requirement well. Moreover, the wobble error of the altitude axis is approxi-
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mately 1. 91"(PV), while the one for azimuth axis is approximately 2. 5"(PV). The repeatability of
the GSSM is up to 2. 77"(RMS) by the test data. The results indicate that the proposed shafting sys-

tem is feasible and can achieve the requirements of the TMT.

Key words: Thirty Meter Telescope (TMT); alt-azimuth shafting; Wobble error; harmonic theory;

pointing repeatability
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Fig. 6 Repeatability test of pointing accuracy
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