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Dexterity measures of parallel machine tool and its application
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Abstract: In order to study on dexterity measures of parallel machine tool(PMT) and its application in
real processing, a novel 5-Degrees of Freedom (DOF) fully PMT consisting of five actuating limbs and
one passive constraint limb is introduced, and its Jacobian matrix is established. The Jacobian matrix
is used to define three dexterity measures: conditional number, the smallest singular value and opera-
tion. By analyzing three dexterity measures of parallel machine tools, two terms named comprehensive
dexterity coefficient and comprehensive dexterity degree are defined to evaluate the dexterity of vari-
ous configurations and whole cutter location file respectively. Finally, the method for evaluating the
dexterity under various tool trajectories is introduced. Experimental results indicate that a relatively
optimal trajectory z is 650 mm with a higher isotropy in real processing of circle(radius as 100 mm). It
can satisfy the machine requirement of performance of motion and dynamics.
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Fig.1 Mechanism diagram of 5-UPS/PRPU PMT
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Fig. 2 Velocity diagram of the mechanism
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Fig. 3 Dexterity measures
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Fig. 4 Comprehensive dexterity coefficient
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