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Abgract : The preload and precompact capacity of a two-piece outer ring self-aligning ball bearing are
analyzed in this paper to ensure the preload effectivity. This bearing has the merits both from a double
row angular contact ball bearing and a double row self-aligning ball bearing, so it not only can be pre-
loaded to enhance stiff ness, but also can self-align to compensate the misalignment. The maximum
mi salignment angle reaches 3°. In order to be preloaded properly , the outer ring is condsted of two
spherical inner face raceways, which forms a spherical surface whose center is common to the bearing
center and a in-between spacer. The preload is controlled by adjusting the thickness of the spacer.
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The relationship between preload and bearing supporting is analysed and formulated with the help of a
mechanic theory. Meanwhile, based on the Hertz contact theory, theformula to determine the spacer
thicknessis given. This kind of bearingisadoptedinalL AMOST telescope ,test results show that the
radial runout isless than 0.02 mm and axial runout isless than 0.03 mm for a@ 1 100 mm bearing at
an arbitrary angle of 50°. The tracking accuracy of focal rotation is better than 0. 3'supported by this

kind of bearings.
Key words: astronomical telescope; double row sdaf-aligning ball bearing; preload; precompact capadty
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Tab.1 Preload data
Fa/ N 8 244 16 488 *
Fe/ N 53 002 5518
a/ (%) 8 10
z 62 38
W/ () 5.81 9.47
Fo/ N 1886 322.18
Fr-of N 4792.93 878.56
Faex/ N 13 036.93 17 366. 56
Fo! N 4 562.93 6 078.30
1: 4540 mm
V3, 2/3
: (14)
, At
2
2
Tab.2 Precompact capacity
a/ (°) 8 10
Reat/ mm 20.68 23.82
Reearing/ MM 626.534 424.906
Vil 0.3 0.3
V bearing 0.3 0.3
Eoat/ (N/ m°) 2.07 x 10" 2.07 x 10"
Eeaing/ (N/ m?) 2.07 x 10" 2.07 x 10"
z 62 38
Fap/ N 4562.93 6 078.30
At/ mm 0.12 0.13
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