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Universal workspace characteristics of
Gough-Stewart platform and its analytic solution

XU Gang'?, YANG Shi-mo'
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2. Graduate School of the Chinese Academy of Sciences, Beijing 100039 ,China)

Abstract: For purpose of the optimal design a fine adjusting instrument for pose and position of sec-
ondary mirror in optical telescope, a new concept of universal workspace was proposed and its analytic
method was also discussed in order to make a comparison between different designs of the Gough-
Stewart platform. The universal workspace is the intersection of movement ranges in 36 special direc-
tions when the platform parallels to the base and the strut-length qualification is also met. The univer-
sal workspace has advantages in that it can be described directly without any additional changes; the
figure of the universal workspace is simple and regular revolving solid; also its analytic solution is the
boundary coordinates of universal workspace. By comparing the performance index among several de-
signs, the results indicate that the universal workspaces have the universal characteristic in despite of
the distinct differences from mechanism parameters among designs. Compared with other workspaces,
the calculated amount by proposed universal workspace can reduce by 10%5, 11% and 14%, respectively.
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movement precision performance

kl{ kn' klr ¢IS ¢P AQ }C
1 1.174 0.528 1.650 55.2° 3.1° 3.888 90%
2 1.216 0.640 1.592 56.0° 4.0° 3.163 89%
3 1.300 0.750 1.530 53.5° 4.6° 3.067 86%
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