H20% HTH L K E TR Vol.20 No.7
201247 A Optics and Precision Engineering Jul. 2012

XEHS 1004-924X(2012)07-1509-08

KB FBEFERN T MR ESEWN

EEE A Y S 3
(PEMZER KELEFRENREG WEF A, 4 KF 130033)

FE R THT 2 m DRI O R LM, 388 X bR Y b 1 2 B 37 45 5 o b 3 1y L ) S B 2 4 308 T
1 o B3Rl 2 T A e £ e O 3R 2 B T — b i 2R S A T B LA RO I I R S A S8 ARHE Hertz 45 il #EI8 JF R
JH AYSYS A FRICEAE X 60~ 85° A [F] Ji 1f 422 fi 7 R F 2 far e M S 80 AT T IS T3 R AR 20 PR 05 B 43 B diE , 45 &
T T2 T 85 He il i 1 ekl 2544 . DRRISZN T B AN 1 500 mm HRAEHL, HAlm Bk s> 0. 009 mm, 42 i Bk
B2k 0. 006 mm, i K25 FH ShEEHE 46 30 N » m. ARERE LT 30 o 1T T K R 70 B8 3 45 = 05 3 Oy o il 3R 1) OF
AR AL T 0] 5 B TR I B R s A

X # R HTFXLRE; FladhR; L EEM; Hertz A28 ANSYS 42 i fy A

hES%ES: TH751 XEkFRIZAD : A doi: 10. 3788/OPE. 20122007. 1509

Azimuth shafting bearing structure in a large Alt-azimuth telescope
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Abstract: An azimuth shafting bearing structure was designed for a 2 m telescope engineering project.
The typical azimuth bearing structures in large Alt-azimuth telescopes were compared, and the shaft-
ing bearing scheme for integrating a high-angular contact thrust ball bearing with a radial ball bearing
was put forward. The corresponding parameters of the high-angular contact thrust ball bearing were
devised. Based on the Hertz contact theory and the Finite Element Method(FEM) software ANSYS,
the static performance parameters within the range of 60-85° original contact angle were calculated and
validated in nonlinear simulation. The 85° high-angular thrust ball bearing structure was designed
with the processing technique. A prototyping bearing with a diameter of 1 500 mm was developed
firstly at home and it shows good performance in a axial run-out of 0. 009 mm, a radial run-out of
0.006 mm, the maximum starting torque without load of 30 N ¢« m, and the load capacity more than
30 t. The design can offer a reliable guidance and advanced technique paths for developing the high
precision azimuth shaftings of large telescope systems.

Key words: Alt-azimuth telescope; azimuth bearing; supporting structure; Hertz contact theory, AN-

SYS contact simulation
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