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Effect of Joint Errors in a Cubic Parallel Device

Seung Reung Lim*, Woo Chun Choi**, Jae-Bok Song**, Daehie Hong**

ABSTRACT

An error analysis is very important for a precision machine to estimate its performances. This study proposes a new
parallel device, cubic parallel manipulator. Errors of the proposed cubic parallel manipulator include upper and down
universal joint errors, due to the directional changes in the forces in the links, and actuation errors. An error analysis is

presented based on an error model formed through the relation between the universal joint errors of the cubic parallel
manipulator and the end effector accuracy. The analysis shows that the method can be used in predicting the accuracy of

other cubic parallel devices.
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Fig. 1 A proposed cubic parallel manipulator.
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Fig. 3 Clearance of a U-joint and position error
bound of the joint center.
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4. Case Study
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Table 1 Kinematic values of Cubic Parallel Mechanism.
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Table 2 Coordinates of the joint centers.

A3 = FAH R
B1 (b,-a, 0) P1 (b, -a, 0)
B2 (b, a,0) P2 (b, a, 0)
B3 (-b, 0, 0) P3 (-b, 0, 0)
B4 (-¢, -e, Z;) P4 (c, -e, -d)
B5 (-c, e, Z;) P5 (-¢, e, -d)
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Fig. 4 Error ranges of U-joint centers on the base.
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Fig. 5 Error ranges of U-joint centers on the platform.
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Fig. 7 Position errors and orientation errors
of the end effector.
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