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(A Study on the Workspace of a Parallel Robotic Wrist)
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ABSTRACT

Y.J.Choi”

In this study, workspace analysis has been performed for a Clemens Coupling type parallel robotic

wrist with four degrees of freedom such as three angular degrees of freedom and 1 plunge motion.

Because of plunge motion, this mechanism has no

singular point that the general roll-pitch-roll

mechanisms have. Also, proposed mechanism performs larger load, faster motion, with less weight

and has better structural characteristics such as higher stiffness and strength to weight ratio

compared with serial type mechanisms. As a basic step for position control, the closed form solution

of forward and inverse Kkinematics are proposed and workspace is analyzed and plotted by applying

triangle tracer method for workspace boundary tracing.
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Fig 10. Workplane
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Fig 15. Top view of the workspace

Fig 16. 45 ° View of the workspace

Fig 17. Bottom view of the workspace

5.3 &

Clemens Coupling #el9] 4x4F % HPF2 ZHE
SE7I 7 i w7178 a7 7 s o
FaE ol &3, 3a%) T HAPETRL 47y
FAAE o&F AA AZH osle A sia
2219 ¥WY aYEZg 2Aslgoen 33y AE g
S APt

ofl

T g FHHY fhe Sz Ao
%

[1] Clemens, M.,1872, “Universal - Joint Coupling for
Connection Shafts,"U.S. Patents, 125,880&125.881

[2] HMunt, K.I1., 1983, “Structural Kinematics of
In-Parallel Actuated Robot-Arms,” Journal of
Engineering for Industry, pp.455-464.

[3} Salerno, R.J. , Canfield, S.L. , Ganino, Al
Reinholtz, C.F. | A Parallel, Four Degree-of
Freedom Robotic Wrist,” ASME. Design. Conf-
erence to be published in Sep. 1995.

{4] Craig, J.J., “Introduction to Robotics,” Addison

Wesley
[5] Nikravesh, P.E., “Computer-Aided Analysis of
Mechanical Systems,” Prentice-Hall

[6] Meriam, J.L. & Kraige, L.]. , “Engineering
Mechanics,” Wiley

(7] EANWEF 0T E, 1994, “9d 239 A4
o AAHEHA dNE viw AF” Journal of the
Engineering Research Institute, Yonsei Unive
rsity, Vol. 26, No.l, pp. 97-106.

-900-



