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Abstract

The wheel that hung in the air with two strings and an axle, with viscous fluid in different filling
ratios, is set up to release at the initial height as 25.17 cm. According to the experimental results in
the condition that the filling ratios rangs from 22.500% to 87.500%, the wheel drops at a very slow
speed and does not rise upward, meanwhile the angular velocity of the wheel illustrates regular
vibration with period. In considering the theoretic work in reference [7-12] which analyze the
tendency of the wheel motion related to the boundary layer, we found that if the boundary layer
becomes thinner and the center of mass of the liquid locates at the region of « > 0, the wheel
accelerates by rolling, and and vice versa. This phenomenon of bounce-free remains as long when the
wheel is released at a height of 8.55 cm or higher. Furthermore, the time that the wheel fall down
from top to the bottom is 122 times larger than that of an empty wheel. Considering the water, being
less viscosity, as the filling liquid, we disclosed the fact that the wheel, once released, is able to rise
upward. Then, if we change the concentration of viscous fluid with water, for examples the mass
ratio of 100:6 and 100:20, we find that the point of phase transition shifts to left and depend on the
concentration. After changing the material as sand, in addition, the wheel will suspend in the air when
the filling ratio is about 4.2%~93.2%. All the experiments with viscous fluid, water, and fine sand,
illustrate that the wheel with viscous fluid is then able to exhibit the best effect of buffering and

stability.
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