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Double gimbal control moment gyroscopes singularity analysis
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Abstract: Aimed at analyzing the singularity of double gimbal control moment gyroscopes(DGC-
MGs), a gimbal reference frame, an ed definition of apparent and concealed singular points, three
sorts of singular points, system momentum taylor series expanded formula at singular point and a de-
termination of null motions were proposed. The relation between singularity of the system and paral-
lelism of each gyroscope angular momentum was discussed. It was strictly proved that the DGCMGs
with constant velocity and equal angular momentum and without limit of configuration, has the prop-
erty that inside singular points must be concealed singular ones. The views above were examined

through the numerical simulation of minimal apparent singular points of three orthogonal configura-

tion’s 20° latitude circle.
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