Magnetic Pressure and Force

Take alook at the Refrigerator Magnet Document. In the middle of page 2, thereis an
expression for the force that looks like
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This expression is the product of the magnetic field energy density at the contact surfaces

times the area of the surfaces. Let uslook at each contact surface separately. First, the
magnetic field in the magnet and therefore just under the magnet is equal to Bmy. The
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energy density in the magnet is given b
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. The difference between the two is the pressure on the surface of the

magnet. Since the first expression is much, much smaller than the second, we only need

to use the second term, not their difference. The area of the magnet iswd, therefore the
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where the plate around the magnet contacts the refrigerator door. These plates have a
contact area equal to 2Td, since there are two contact surfaces. The magnetic field at this
surfaceis equal to Bpae Which is larger than the field in the magnet by the ratio w/2T or

Boae = oT Bmag The force on the surface is, therefore, equal to
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The sum of these two termsis
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which simplifies to the first expression above.

The key thing to learn from this is that the force can be easily determined by evaluating
the magnetic energy density at the surface of magnet (either permanent or € ectromagnet)
and multiplying it by the area through which the flux passes, or, equivaently, the area
where the force acts.



