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Abstract

In response to the spatial motion analysis problem of parallel motion platforms, a six-degree-of-
freedom parallel motion platform driven by motors is proposed and designed. The motion plat-
form is composed of three telescopic rods connected by hinges, enabling the platform to have six
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degrees of freedom in space. A three-dimensional model of the overall structure was established
using SolidWorks software, and the correctness of the proposed parallel motion platform’s spatial
degrees of freedom was verified using the Kutzbach-Grubler formula. Based on the inverse kine-
matics algorithm, combined with MATLAB software, the designed parallel motion platform was
subjected to pose solutions, verifying the correctness of the algorithm. Finally, finite element
analysis of the model was conducted using ANSYS software to study the structural deformation
and vibration characteristics under the force state, validating the feasibility of the six-degree-of-
freedom parallel motion platform in terms of force and vibration.
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Figure 1. 6-dof parallel motion platform model
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Table 1. Range of motion parameters of moving platform
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Figure 2. Schematic diagram of 6-dof parallel
motion platform
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Table 2. Enter the pose parameter
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TERFS X/mm Y/mm Z/mm al® Bl yl°
1 —2.4579 0.5612 262.3180 —-0.1708 4.2067 —1.705
2 —0.0246 —2.0757 306.9200 0.6996 3.4508 1.1482
3 —1.4413 0.1482 331.9733 —0.1928 2.1318 0.9967

Table 3. Inverse solution of telescopic rod length
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Figure 3. Vibration diagram of 6-dof parallel motion platform
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Table 4. Natural frequency and mode shape characteristics
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