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Fig. 2 The model of adaptive cone
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Fig. 3 The circular section
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Fig. 4 The fitting of circular section
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Fig.5 Mapping the data to the same plane
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Fig. 6 The model of Z-axis translation
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Tab.1 The height of cross section
h/mm
W1 kw2 @3 i 4 RiE S

B4 3 11 19 27 33

2 M 5 13 21 29 35

55 3 41 7 15 23 31 37
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Tab. 2 The measuring data of three-dimensional CMM

5 X/mm Y/mm Z/mm
1 0.1150 17.621 5 —27.000 2
2 —2.565 8 17.437 4 —27.001 1
3 —3.657 6 17.239 7 —27.002 5
4 —5.236 3 16. 828 0 —27.001 4
5 —7.806 5 15.803 7 —27.002 5
6 —10.135 6 14.422 3 —27.003 4
7 —12.212 8 12.709 5 —27.003 8
8 —14.008 3 10. 695 3 —27.004 7
9 —15.475 8 8.433 5 —27.005 3
10 —16.579 6 5.973 0 —27.005 2
11 —17.297 1 3.372 0 —27.005 6
12 —17.608 3 0.696 3 —27.0059
13 —17.510 6 —2.0010 —27.005 7
14 —17.002 4 —4.648 7 —27.005 6
15 —16.095 1 —7.187 4 —27.005 1
16 —14.804 2 —9.560 8 —27.005 1
17 —13.175 9 —11.712 5 —27.004 1
18 —11.237 9 —13.582 7 —27.003 5
19 —9.037 3 —15.120 1 —27.003 3
20 —6.616 9 —16.341 2 —27.002 2
21 —4,053 3 —17.156 7 —27.000 8
22 —1.392 3 —17.575 8 —27.000 8
23 1.302 1 —17.582 9 —26.999 6
24 3.965 2 —17.175 7 —26.999 1
25 6.538 6 —16. 368 3 —26.997 5
26 8.957 7 —15.181 8 —26.997 2
27 11.161 9 —13.641 0 —26.996 6
28 13.112 7 —11.782 9 —26.996 0
29 14.759 1 —9.642 7 —26.995 2
30 16.054 0 —7.288 5 —26.994 7
31 16.976 5 —4.755 9 —26.993 4
32 17.501 2 —2.1210 —26.994 1
33 17.620 0 0.573 0 —26.994 3
34 17.326 6 3.253 8 —26.995 0
35 16.627 8 5.856 7 —26.994 5
36 15.540 9 8.319 6 —26.995 1
37 14.091 0 10. 586 1 —26.995 1
38 12.318 9 12. 606 1 —26.994 7
39 10. 252 1 14. 338 9 —26.996 9
40 7.950 2 15.729 7 —26.995 8
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Tab.3 The comparison of results

T¢/mm T?/mm (T?—T;)/mm
%141 0.018390  0.021 230 0.002 840
S 241 0.018752  0.024 725 0.005 973
%34  0.018056  0.023 008 0. 004 952
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An adaptive method for evaluation of cone error

LIU Bao-ging, DONG Hui-min*, FU Jie

( School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: According to saddle point programming, a mathematical measuring model of cone error
based on adaptive fitting method and minimum zone principle is established, which is solved by
sequential quadratic programming. Since the global optimum is dependent of the initial point for this
complex saddle point programming problem, a step by step fitting method is adopted to obtain a better
one by analyzing the geometrical relation between the measurement model and the ideal cone model.
The results of many examples indicate that based on initial points obtained with step by step fitting
method and the adaptive fitting cone optimization model, a repeatable and high-precision evaluation

results of the cone error can be achieved.

Key words: adaptive; saddle point programming; three-dimensional coordinate measuring machine;

cone error; minimum zone principle



