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Abstract

In order to improve the precision and efficiency of the roundness measurement for ring parts
(Diameter 100 - 400 mm; Ring gear, signal ring gear, or inertia ring), this paper designs a Ring
Measuring Tasks Grouping Method (RMTGM), and an Automatic Roundness Measuring System
(ARMS) based on line scan CCD. According to needs analysis, RMTGM finds out how many ARMS
are need and working parameters of them, then groups the tasks. Mechanical vibration is filtrated
and the image data is collected, then, edge information and polar coordinates are calculated. ARMS
computes the roundness of ring parts for quality judgment according to coordinate and least-
squares fitting. Theoretical analysis and practical application results shows that tasks of ring parts
roundness measuring would be well done by ARMS and RMTGM; roundness measured by ARMS is
accurate to £0.01 mm.
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Figure 1. Ring parts (ring gear, signal ring gear, or inertia ring)
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Figure 2. Distribution of a group of parts to be measured
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Table 1. A set of parts to be measured
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Vil L-08180-0GN9-03 9 270.65 247

il L-08180-1173-02 12 334.4 291.2
155 FE L-09111-1032-01 20.45 382 368.05
55 L-09180-1032-01 10.5 304 268.3
AR L-09111-1131-00 31.05 270.7 249.6
(i ES2N L-09111-1154-01 10.8 278.6 262.75
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Figure 3. Automatic roundness measuring system
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Figure 6. Flow chart of roundness detection
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Table 2. Comparison between CMM results and ARMS results
F* 2. Z44R CMM MR ES AL ARMS M EEXT K

TAF AL ARMS(mm) CMM (mm) Z{E(mm) 345 22 (mm)
P I 179.859 179.852 0.007
1 HHRIE 184.728 184.726 0.002
VI ToR 189.998 190.005 -0.007
" 270.650 270.658 -0.008
2 BRI 275.949 275.943 0.006
T 280.896 280.901 -0.005
2 301.029 301.033 —0.004
3 AR 306.825 306.828 -0.003
T 311.750 311.755 -0.005
M 179.580 179.583 ~0.003 0.006054
4 VAR [ 184.568 184.57 -0.002
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2 270.622 270.616 0.006
5 VAR [ 275.949 275.938 0.011
Ll 280.451 280.457 -0.006
M 300.730 300.741 -0.011
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il 311.131 311.14 -0.009
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