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Choice of Turning Devices for Robotic Assembly
based on Separability and Instability
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ABSTRACT

This paper presents a choosing method of turning devices for stable robotic assembly based
on verification of a base assembly motion instability. In flexible assembly application, the
bage assembly needs to be maintained in its assembled state without being taken apart. This
requires stability in motion while the base assembly is rotated or tilited. Therefore, the insta-
bility of the base assembly motion should be considered when determining the guide line of
choosing turning devices by evaluating a degree of the motion instability of the base assem-
bly. To derive the instability, first we inference collision free assembly directions by extract-
ing separable directions for the mating parts and calculate the separability which gives infor-
mations as to how the parts can be easily separated. Using these results, we determine the
instability evaluated by summing all the modified separabilities of each component part within
hase assembly,
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(b) Definition of the Fit connective direction, Ty

Fig. 1 Connective directions in spherical coordinates
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Fig. 2 An example of liaison modeling between the
parts P, and P. in the assembly of the CD
laser generator
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Fig. 4 Unit separable direction, sU% for the given
contact normal vector, &,
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Turning Axis
Cyu (B Py) = BC{(~20 90), (0, 09, (30 270)]
Csz (Om$ie) = PC[(~80% 120), (-10: 80), (46} 90)]

Fig. 10 An example of a base assembly on turning
device
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