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Abstract: Theoretical analysis of dynamic characteristics is performed for the simplified model of
vertical overspeed tester to determine the three factors influencing the critical angular velocity and
whirling angular velocity of the shaft system for vertical spin tester, such as length of cantilevered
part, weight of the rotor and fixture assembly, ratio between polar rotary inertia and equatorial rotary
inertia of the rotating member and its fixture assembly. The last one is the key factor. The shaft system
only possesses the 1st order critical angular velocity when the ratio is no less than 1. However, ‘when
the ratio is less than 1, the shaft system possesses both of the 1st order and 2nd order critical angular
velocity. Especially, when the ratio is close or equal to 1, the rotation angular velocity of the shaft

system in the process of raising speed is close to the 2nd order positive whirling angular velocity, and
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