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Fig. 1 Principle block diagram of encoder structure
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Fig. 2 Structures of the spindle and the spindle sleeve
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Fig. 4 Sketch of the radial direction bearing caget
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Fig.5 Sketch of the axis direction bearing cage
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Tablel Measuring data of the radia runout

Serial number Error of Error of
of spindle the first the second
measuring circle/pm circle/pm

1 0 0

2 1.6 1.5
3 1.1 1

4 —0.2 —0.2
5 1.3 1.4
6 0.6 0.7
7 0.6 0.8
8 0.3 0.3
9 0.1 0.2
10 —0.8 —1
11 —0.9 —0.8
12 —0.2 —0.2
13 0.2 0

14 0.1 0.2
15 0.4 0.4
16 0. 0

17 0 0
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Shaft Design and Errors Analysis of the Composite Optical Encoder

LIANG Li-hui"* ,WAN Qiu-hua' ,SHE Rong-hong'
(1 Changchun Institute of Optics , Fine Mechanics and Physics ,Chinese Academy of Sciences ,Changchun 130033,China)
(2 Graduate University of Chinese Academy of Sciences,Beijing 100049 ,China)

Abstract: To improve the composite precision optical encoder, a large hollow shaft precision shaft was
designed using the close packing ball bearing and the close-packing arranging bearing, and errors of the
shaft were analyzed. With this method, the radial shaft precision shaft is §<C3 pm, which solves the poor
accuracy problem of the large hollow shaft shafting and improves the composite encoder angle measurement
accuracy. The experimental results show that the proposed design can meet the composite optical encoder
whose accuracy ¢ <<2".

Key words: Composite optical encoder; Close packing ball bearing
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