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Design of rotator assembly bearing in TMT tertiary mirror system
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Abstract: The bearing in Rotator assembly of TMT tertiary mirror system was designed, and the rule of
parameter choice was discussed. Firstly, the load case of tertiary mirror system was analyzed, after that,
the load-deformation equations of double-rows angular contact ball bearing were established and solved
with Newton iteration method, the axial, radial and angular displacement were obtained, the load and
deformation of every ball as also, the effect of different parameters were discussed at last. The result
shows that, when the azimuth varies in 0°—65°, the displacement in optical axial direction is less than
0.022 mm, the displacement in rollaway plain is less than 0.042 mm, the maximum angular displacement
is less than 3.5", the design requirement is satisfied, there are enough margin compared to the index. The
load distribution equation and parameter choice rule of double-rows angular contact ball bearing can be
applied in different cases.
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Tab.1 Load on Reotator bearing

B FJKN F/kN M/KN-m
0° 100 0 0
45° 70.71 70.71 127.28
65° 42.26 90.63 163.14
90° 0 100 180
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Tab.2 Structure parameter of Rotation bearing
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Tab.3 Maximum load on up-row and down-row

ball under four different load cases

Load B=0° B=45° B=65° B=90°
O/ N 941.2 493513 6480.41  7214.68
Ol N 0 1599.01  2333.97  2969.16

B R, A IR PR TR BR A o 13 ) BEAT AR o TR BR K
fisk JO7 3 AT i BR A 2% s ok RS B 7T BB ORI
e fuh A8 159 149 RS A0 e R Mk 7 g 5 4 KR A
KA BT NS5 SCHR13- 141 £ 3f), THEE A5 R L3k 4.

_ 4 3 0 ‘1_U? 1—v§‘
“‘“\/2 Sp (E+E) )
_il3 0 ‘1—vT 1-v, |
b_v\/2 & ) (4)

3 0 (5)

T = 2 mab
Kb ca gt B Bl b A 40 1R 5 O O VG T ) B
KAl v g o

K4 NIBEZHERNRHKWEMBER TN N
REmA
Tab.4 Size of contact elliptical and contact angle

of maximum load ball

a/mm b/mm T/ MPa al(®)

Inner ring 3.905 2 0.4758 1854 43.98

Outer ring 2.9610 0.55 2120 48.14
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Tab.5 Deformation and stiffness in 0°-65°

Axial Radial Angular

Deformation 0.022 mm 0.042 mm 3.5"

Stiffness 1.92x10°N/mm 2.16x10°N/mm 2.15x10° Nm/rad
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Fig.7 Coefficient of radius of rollaway curvature
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