Survey of the Properties of Ferrite Rods

A simulation survey by Dieter Stotz using Quickfield®
Nov. 2023

We want to have a look on ferrite rods, especially in the application of LF antennas. Special aspects are inductance and inductance quality, shielding against E-field-
interfering and influence to the wanted signal, directivity, and the shape of the ferrite rod.
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The properties are defined as said before. The mesh
is done, now the whole arrangement can be solved.
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And this is the result of the distribution of the
magnetic flux density. In opposite of a toroid the

magnetic loop is open by a rod, thus the flux density
is not homogeneous in between the rod.
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The H-field is attenuated very strongly.
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When we repeat this with a foil out of copper, then
almost nothing reaches the outside area.

Consider that look at the direction from rod to
outside. In the end we want to see the direction vice
versa in order to examine the reception properties
with and without a screening foil.
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Laterally beaming makes a flux density of about
7-10™"° T. Of course this value is strongly dependent
on the measuring place. In this case it could be better
to measure the integral value of the flux all along the
rod’s cross section.
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Summary

a) The center position of the coil makes the best electrical quality. (But there are situations, where it is necessary to
shift the coil in order to make an adjustment in frequency. Consider that the ferrite material represents
permeability tolerances, and bigger capacities are hardly adjustable.)

b) To suppress influences of the electrical field it is advisable to use a foil of a material with weak conductivity like
graphite (besides an electrical compensation). A foil of copper can be used too, but it is necessary to have it as an
open winding, otherwise it would act as a short circuit winding. Nevertheless the former (graphite foil) is better,
because there are weak eddies only.

c) The length of the rod results in an impact on gain, which is almost linear, while hollow rods are negligible worse
versus a solid one.

d) Notice that this simulation did not incorporate the capacity effects between the windings nor the magnetic loss
of the ferrite material.



