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Abstract

This present work aims at studying the velocity of magnet falling through copper and
aluminium tubes and the effect of magnetic field intensity on the velocity. We used a
pulley-based system as experimental setup. When a cylindrical neodymium magnet of 15-
mm diameter and 15-mm height is released from the aperture of the metallic tube of about
15.5-mm inner diameter and 1-m length, the magnetic flux is producedin the direction of
the motion. This, in accordance with the Lenz’s law and the Faraday’s law, induces an
electromotive force (the magnetic flux in the opposite direction of the motion) and an
induced electric current inside the tube. As a consequence, the falling magnet is
decelerated and reaches a constant terminal velocity. This effect is widely known as
electromagnetic braking.In this work, we collected experimentally the distance values over
time that the magnet falls along the tubeusing a laser sensor and an Arduino
microcontroller. After having extrapolated the distance data, we determined the derivative
of the extrapolation function in order to obtain the magnet velocity as a function of time.
Moreover, we changed the magnetic field intensity by adding up the number of identical
magnets up to 3 magnets.

The findings show that when the magnet is released into the metallic tube with a
constant initial velocity, the velocity of falling magnet is not constant and is then rapidly
decelerated, and finally reaches a constant terminal velocity. Furthermore, we found that
the motion of magnet depends on the type of conducting tubes. At the beginning, the
constant velocity of magnet in the copper tube is greater than that in the aluminium tube.
The magnet in the copper tube takes much more time to reach the ground than the magnet
in the aluminium tube. Additionally, increasing the number of identical magnets up to 3
magnets generates more intense magnetic fields in both tubes. As a result, the constant
initial velocity decreases and the magnets reach the ground more slowly. However, those
plentiful experimental data are not sufficient to exactly determine the initial velocity. It is
thus difficult to study the entire range of the velocity of falling magnet.In addition, the
recorded distances are not enough to study the velocity in the last interval of time before
converging towards the terminal velocity. It would be better if the sensor could be
developed to measure the angular speed of the pulley insteadof measuring the falling

distance of the magnet. The experimental data would be more precise.
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