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Abstract

A calibration method of 6-DOF parallel mechanism based on joint force sensors was presented to

improve the accuracy of parallel mechanism. In this method, both dynamics and kinematics of parallel

mechanism were used to construct identification model. Only the data of force sensors installed on the end

of joint actuators was required. Simulation results revealed the convenience and effectiveness of the

proposed calibration method.
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Schematic diagram of 6-DOF parallel manipulator

Fig. 1
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Fig.2 Experimental setup of 6-DOF parallel manipulator
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Tab.1 Actual structural parameters of 6-DOF parallel manipulator m
i HF- 5 B S 8 T EBREESH IR S AT
i b, b, b P », P otk
1 -0.1350 -0.992 45 0. 000 3 -0.63424 -0.491 72 -0.1998 1.416 0
2 0.1430 —-0.987 65 -0.0035 0. 634 54 -0.492 62 -0.1896 1.4400
3 0.9235 0.370 33 -0.0013 0.737 36 -0.299 55 -0.1978 1.4410
4 0.7935 0.623 82 0.002 3 0. 107 40 0.796 12 -0.196 8 1. 4200
5 -0.7955 0.617 82 -0.0017 -0.108 50 0.793 12 -0.1916 1.4327
6 -0.9205 0.371 33 -0.002 6 -0.74376 -0.296 75 -0.1956 1.4240
x2 HEABHENMMZITEUSH
Tab.2 Design structural parameters of 6-DOF parallel manipulator m
n T bk B4 -4 ek B4 w3
e b, b, b P P, p. ek
1 -0.1400 -0.990 15 0 -0.63124 -0.489 02 -0.1925 1.431
2 0.1400 -0.990 15 0 0.63124 ~0.489 02 -0.1925 1.431
3 0.9275 0.373 83 0 0. 741 66 -0.30105 -0.1925 1.431
4 0.7875 0.616 32 0 0.110 00 0.792 82 -0.1925 1.431
5 -0.7875 0.616 32 0 ~0.110 00 0.792 82 -0.1925 1.431
6 -0.9275 0.373 83 0 -0.741 66 -0.30105 -0.1925 1.431
®3 BRERFRANEBHENEEHSH
Tab.3 Identified structural parameters of 6-DOF parallel manipulator m
. BV B S 8 T EBREESH IR ST
i b, b, b P 2, P Wtk
1 -0.137 820 -0.990 77 2.54 x10°° -0.63334 —-0.488 560 —-0.19501 1.429 993
2 0.139 373 -0.98678 -0.002 010 0. 632 665 —-0.495 230 -0.18973 1. 430053
3 0.925613 0.372910 0. 002 488 0. 740 689 -0.295270 -0.194 27 1.433 830
4 0. 790 995 0.617 895 —0. 000 860 0. 106 267 0.792 928 -0.194 62 1. 428 931
5 -0.792 210 0.618 097 0.001 599 —-0.10500 0.789 182 -0.194 79 1. 430 691
6 -0.929 290 0.374 46 0.001 805 —-0.740 280 -0.299 780 -0.194 11 1. 432068
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