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Dynamic length measuring system for large scale workpieces
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Abstract: According to an actual engineering project and dynamic topographic features of moving
workpieces, a new measuring model for large scale workpieces was established based on the virtual
measurement datum structured by the two-dimensional laser triangle measuring method and the multi-
sensor fusion rule. Then, a noncontact, high precision and low cost dynamic length measuring system
based on the human-computer interaction was developed by using the error separation method to cor-
rect theoretical errors and motion errors. In the experiment, the two probe units were placed on the
two sides of moving workpiece, the displacement between both end planes of workpiece and virtual
measurement datum was measured simultaneously. Finally, A experimental measurement on the cyl-
inder workpieces (1 000+25) mm at different speeds was performed, and results show that the sys-
tem can offer the resolution less than 10 um, measuring precision over 100 pm, and a maximum speed
of 5 cm/s. According to the actual operation results, the proposed measurement techniques and meas-
uring system can be well applied to the length detection for similar regular large scale workpieces in

industrial production.
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Fig.1 Working principle of displacement sensor
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moving workpiece
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Fig.3 Virtual measurement datum
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Fig. 4  Workpiece measurement mode of uniformly

moving cylinder
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Tab.1 Measurement results of workpiece length at the uniform speed of 20 mm/s (mm)
Hhk THFES RRERKE ) ERME B RRE
1 Al 986. 908 986. 858 986. 891 986. 924 986. 907 986. 906 986. 897 0.025
2 A2 986. 068 986. 056 986. 089 986. 089 986. 105 986. 089 986. 086 0.026
3 Bl 995.492 995. 475 995. 458 995. 508 995. 475 995.491 995. 481 0.020
4 B2 1000.075 1000.056 1000.023 1000.055 1000.006 1000.055 1000.039 0.042
5 Cl 1013.065 1013.090 1013.073 1013.073 1013.047 1013.056 1013.068 0.015
6 C2 1016.730 1016.785 1016.736 1016.769 1016.750 1016.768 1016.762 0.036
2 K40 mm/s AFREHH T HEKEMNELER
Tab. 2 Measurement results of workpiece length at the uniform speed of 40 mm/s (mm)
Hhk THFES RRERKE ) ERME B RRE
1 Al 986. 908 986. 858 986. 841 986. 858 986. 858 986. 825 986. 848 0.061
2 Bl 995.492 995. 474 995. 525 995. 508 995. 442 995. 458 995. 481 0.033
3 Cl 1013.065 1013.096 1013.039 1013.090 1013.047 1013.073 1013.049 0.023
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