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Dynamic Modeling and Simulation of a 6-UHP Parallel Platform under Base Excitation
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Abstract: Dynamic modeling and simulation of a 6-UHP (universal-Hooke-prismatic) parallel platform under base exci-
tation are studied for the requirements of vibration isolation and precision pointing technology. Firstly, the structure charac-
teristics of 6-UHP parallel platform are introduced. Then, the theoretical modeling based on Kane formulation is performed,
and the complete dynamic equation of the parallel platform is derived. Finally, the theoretical model of the parallel platform
is verified by co-simulation. The results indicate that the 6-dimensional acceleration curve obtained from simulation is similar
to the input acceleration curve, the maximum relative error is 5.40%, and the minimum relative error is 0.25%. Thus, the

accuracy of the dynamic model is fully verified.
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Fig.1 3-dimensional model of the parallel platform
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Fig.6 Flow diagram of co-simulation
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Tab.2 Disturbance acceleration value of the lower platform

WF Mz Ay /(ms™2) Ay /(ms™?) A /(ms™?) Ay lrads™2) A, /(rads™?) A, /(rad-s7?)

40 4.0x107* 5.0x107* 3.0x107* 0.001 0.002 0.002
100 2.0x107* 4.0x107* 4.0x107* 0.002 0.003 0.002
200 5.0x1074 7.0x1074 4.0x1074 0.006 0.008 0.007

*£3 LFEBRInEREH

Tab.3 Target acceleration value of the upper platform

WF Mz A, /(ms™)  Ayj/(ms™?) A /(ms™?) Ay /(rad-s72) A, /(rads™?) A /(rad-s™?)

40 40x1073  2.0x1073  3.0x1073 0.020 0.020 0.010
100 3.0x107%  1.0x1073  4.0x1073 0.030 0.025 0.020
200 40x1073  4.0x107°  6.0x1073 0.050 0.060 0.030
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Fig.7 Disturbance acceleration curve of the lower platform
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Fig.8 Time-domain curve of simulation value and target value
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Fig.9 Frequency-domain diagram of simulation acceleration value

K4 VTS H bR 0 A RAR R 1R % i B RSN 1 DL AR 1) ]
Tab.4 Relative error between simulation acceleration value and B MBS BERAR, STah SR AT T 5.

target acceleration value
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