Stability Homework

For the fly-ball governor below with fly-ball mass s m and collar mass M, massless links,
frictionless hinges, and frictionless collar motion, the equation of motion for constant rotational
rate @ is:

(2m + 4Ms2)L?6 + 4MLsgce6” ~ 2mL%w%soc, + 2(m + M)gLsg = 0
where sg = sin(0) and cg = cos(0), and the dynamic equilibrium steady state position is:
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Use perturbation analysis to determine the range of values for @ which exhibit stable dynamic
equilibrium states.




