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Measuring the Coefficient of Friction

By Means of Rolling Experiments

ABSTRACT

A cylinder rolling on an inclined plane and a sphere on grooved tracks are discussed in details.
Using elementary mechanics, the formulas are derived for the time interval (t) and the final speed (v
as a function of release height (h).

(1) A cylinder is rolling down an inclined plane. The speed and time of the center of mass of
the cylinder which changed with position (X) are recorded by a motion sensor. We can get the
plots of v vs. /x andtvs. /x, and find that the acceleration of the center of mass of the cylinder
is constant, whether the cylinder is in rolling or a combination of rolling and slipping.

(2) A sphere is rolling down an inclined grooved track. The final speed at the bottom of the
track can be calculated from the physics of projection motion after the sphere leaves the track to the
floor. The time t for the sphere starting from rest to the bottom can be recorded by using photogate
detectors. From the v-+/h and t-1/+/h graphs, . between the sphere and track can be obtained.

(3) When a sphere is released from the vertical height h of a cycloidal slide, the time t of pure
rolling is the same independent of release position. But, when the sphere moves at a combination of
rolling and slipping, the time t' will be different from t. We measure t and t' with photogate detectors

and get the plot of t vs. h. The value of 1« can be calculated from the t - h graph.
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