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Coaxiality error evaluation of hinged hole system
based on optimized particle swarm optimization
JIN Bo, ZHANG Ligiang
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] A general mathematical model of the coaxiality error of the hinged hole system is established by the minimum
containment area method. Aiming at the problems of traditional particle swarm optimization algorithm that the convergence speed is
too fast, the global search ability is poor, and the contrast relationship between particles is weak, a linearly decreasing balance
factor, a linearly decreasing individual growth factor and a linearly increasing population growth factor are proposed, which are
utilized in Matlab. The optimized particle swarm optimization algorithm evaluates the concentricity error, which is verified with the
least squares method. The experimental results show that the performance of the optimized particle swarm optimization algorithm is
significantly improved.
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Fig. 1 Mathematical model of coaxiality error
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Tab. 1 Test function comparison table
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Fig. 2 Algorithm comparison chart
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Tab. 2 Cross—section circle measurement point coordinates —mm

P

il P x y z
1 1 -213.633 215  -300.313 077  331.289 116
2 —-208.110 900  —300.049 507  281.580 346
3 -213.679 208  -212.237 075  331.621 290
4 -209.137 574  -211.990 803  281.833 962
5 -194.450 675 —123.767 651  331.410 531
6 -200.621 476  —123.727 319  281.795 880
7 -209.653 593 -36.217 797  332.299 649
8 -209.294 012 -36.063 926  282.313 259
9 -207.318 133 51.983 005  332.381 161
10 -209.176 660 52.110 280  282.421 539
2 1 —-208.243 477  —300.018 549  331.741 428
2 -205.412 688  —299.780 286  281.824 605
3 -217.965 281  -212.367 837  331.121 159
4 -211.320 072 -212.035 873  281.579 847
5 -208.852 294  —123.930 643  332.150 713
6 -207.819 837 —123.706 542  282.155 066
7 -221.821 564 -36.621 501 331.452 175
8 —-215.353 633 —-36.257 870  281.880 797
9 -217.590 593 51.746 782 332.224 342
10 -214.320 860 52.006 724 282.339 202
3 1 —-189.241 147 -337.163 874  331.047 414
2 —-195.439 266  —337.398 287  281.429 996
3 -200.564 168  —249.422 317  331.897 735
4 281.925 923  -249.563 150  281.925 923
5 -190.838 864 —161.177 591  330.951 071
6 —-198.321 405 -161.485 114  281.530 620
7 -203.179 405 —-73.380 667  332.135 033
8 —-205.547 130 -73.575 169  282.178 107
9 -192.328 552 14.784 546  330.774 439
10 -201.202 053 14.444 866  281.559 215
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Tab. 3 Concentricity error value mm Tab. 5 Calculation table of least squares fitting mm
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Tab. 4 Fitting calculation table of optimized particle swarm algorithm

mm
F 5 MAEE [Fl 2 22 A
1 0.030 4
2 0.039 2 0.036 4
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Fig. 3 Axis fit diagram
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Fig. 4 Fitting result graph
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