How large a core is needed to handle a certain
amount of power? This is a question often asked.
Unfortunately, there is no simple answer.

There are several factors involved such as: cross
sectional area of the core, core material, turns
count, and of course the variables of applied
voltage and operating frequency.

Overheating of the coil will usually take place
long before saturation in most applications
above 100 KHz. Now the question becomes
‘How large a core must | have to prevent
overheating at a given frequency and power
level’?

Overheating can be caused by both wire and
core material losses. Wire heating is affected by
both DC and AC currents, while core heating is
affected only by the AC content of the signal.
With a normal sinewave signal above 100 KHz,
both the Iron Powder and Ferrite type cores will
first be affected by overheating caused by core
losses, rather than saturation.

The extrapolated AC flux density limits (see table
below) can be used for BOTH Iron Powder and
Ferrite type cores as a guideline to avoid
excessive heating. These figures may vary
slightly according to the type of the material
being used.

Operating frequency is one of the most
important factors concerning power capability
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above 100 KHz. A core that works well at 2 MHz.
may very well burn up at 30 MHz. with the same
amount of drive.

Core saturation, a secondary cause of coil failure,
is affected by both AC and DC signals. Saturation
will decrease the permeability of the core
causing it to have impaired performance or to
become inoperative. The safe operating total
flux density level for most Ferrite materials is
typically 2000 gauss, while Iron Powder
materials can tolerate up to 5000 gauss without
significant saturation effects.

iron Powder cores (low permeability) are
superior to the Ferrite material cores for high
power inductors for this reason: fewer turns will
be required by the Ferrite type core for a given
inductance. When the same voltage drop is
applied across a decreased number of turns, the
flux density will increase accordingly. In order to
prevent the flux density from increasing when
fewer turns are used, the flux drive will have to
be decreased.

Either core material can be used for transformer
applications but both will have ‘trade-offs’.
Ferrite type cores will require fewer turns, will
give more impedance per turn and will couple
better, whereas the Iron Powder cores will
require more turns, will give less impedance per
turn, will not couple as well but will tolerate
more power and are more stable.

1 MHz
150 gauss

100 KHz
500 gauss

Frequency:
AC Flux Den.

7 MHz

57 gauss

28 MHz
30 gauss

21 MHz
36 gauss

14 MHz
42 gauss
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