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Abstract

With the definition of the geometry error and the geometric characteristics of sphericity error, a
sphericity error evaluation method with the name of mesh search algorithm was presented. The principle
of the algorithm was that with the least-square as the initial reference point, and a series of mesh points
were collocated around the periphery of the least-square mad self-alignment according to the certain rules,
the radius values of all the measured points were calculated by using each mesh point as the ideal center.
By comparison and judgment to obtain corresponding evaluation methods ( minimum circumscribed sphere
(MCS) ,

realization process of the mesh search algorithm were described in detail. The examples results show that

maximum inscribed sphere ( MIS), minimum zone sphere ( MZS)). The principle and the
the sphericity error can be evaluated effectively and exactly by using this algorithm.
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Fig. 1  Principle of the mesh search arithmetic for

ball degrees error evaluation
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Fig.2 Coordinate schematic of ball degrees grid points
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Fig.3  Flowchart of the mesh search arithmetic for

ball degrees error evaluation
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Tab.1 Coordinate values of measurement points mm

7 X Y Z
1 12.7529 2.2487 48.328 6
2 10. 607 3 7.4273 48.3267
3 6.475 1 11.2152 48.330 6
4 -4.4291 12.168 9 48.329 6
5 -9.156 4 9.156 4 48.326 7
6 -12.167 4 4.428 6 48.323 8
7 -12.900 6 -1.1287 48.329 6
8 -11.2156 -6.4753 48.3325
9 -7.4285 -10.609 0 48.334 4
10 -2.2489 -12.7539 48.332'5
11 3.3517 -12.508 6 48.329 6
12 8.3242 -9.9204 48.330 6
13 42.6720 24.636 7 8. 6882
14 28.260 9 40.360 8 8.6879
15 -12.753 4 47.596 3 8.688 6
16 -31.6730 37.746 4 8. 688 4
17 -44.655 1 20.823 0 8.6879
18 -49.268 5 0.0000 8.687 4
19 -44.6577 -20.8242 8.688 4
20 -31.6748 -37.7486 8.6889
21 -12.754 4 ~47.600 1 8.689 3
22 8.5599 -48.5287 8.6889
23 28.262 6 -40.363 2 8.688 4
24 42.673 7 -24.6377 8.688 6
25 19. 8699 7.2320 -45.3458
26 14.952 1 14.951 2 -45.3439
27 7.2323 19.870 7 -45.3476
28 1.8430 21.065 4 -45.3476
29 -10.5727 18.3125 —45.3467
30 -17.3203 12.127 8 -45.3439
31 -20.8217 3.6714 -45.3412
32 -20.4250 -5.4729 ~45.3467
33 -16.199 4 -13.5929 -45.349 4
34 -8.9374 -19.1662 -45.3512
35 8.936 5 -19.1643 -45.3467
36 16.198 7 -13.5923 -45.3476
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