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Error Analysis for a Cubic Parallel Device Moving at Uniform Velocity

S. R. Lim(Graduate School, Korea Univ.), W. C. Choi, I.-B. Song, D. Hong(Korea Univ.)

ABSTRACT

An error analysis is very important for a precision machine tool to estimate its performance. This study proposes a new
parallel device, a cubic parallel manipulator. Errors of the proposed cubic parallel maniputator include universal joint errors,
errors gecurring due to changes in the force directions in the links, and acluation errors An emor analysis is performed for the

manipulator platform moving at uniform velocity, The analysis shows how the position and orientation of the platform
influences the directional link forces that change the errors in the manipulator. The analysis shows that the method can be

used in predicting the accuracy of paraliel devices

Key Words . Cubic Parallel Device(% % %2 7)), Link(% 3), Error Source( 2.3-2.4), Position Error(Y & 9.7},
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Fig. 1 Schematic of a proposed cubic parallel manipulator.
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s end—effector

Fig. 2 Kinematic parameters of one leg of the parallel
manipulator
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Fig. 3 Clearance of a U-joint and
position error of the joint center.
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3. 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

=43 i 23 #E
Bl (b, -a, () Pl (b, -a, 0)
B2 (b, a, 0 P2 (b, a, 0)
B3 b, 0,0} 3 (-b,0,0)
B4 (-c, -e, zz1) P4 {-¢, -e, -d)
B5 (-c, e,z22) P5 {(-c, e,-)
B6 (0, 1,-z23) P6 (0, f-g)

a=0 16m, b=0 14m, c=0 195m, d=0270m, ¢=0 055m,
£=0 203m, g=0.130m, C;=0 00001 m, zz1=0 130m, zz3=0 280mn
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Fig. 5 Position Error and Orieptation Error of the End Effector
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