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

There are several  factors involved such as: cross
sec t iona l  a rea  o f  the  core ,  core  mater ia l ,  tu rns
c o u n t ,  a n d  o f  c o u r s e  t h e  v a r i a b l e s  o f  a p p l i e d
voltage and operat ing frequencY.

Overheat ing  o f  the  co i l  w i l l  usua l l y  take  p lace
l o n g  b e f o r e  s a t u r a t i o n  i n  m o s t  a p p l i c a t i o n s
a b o v e  1 0 0  K H z .  N o w  t h e  q u e s t i o n  b e c o m e s
' H o w  l a r g e  a  c o r e  m u s t  l h a v e  t o  p r e v e n t
o v e r h e a t i n g  a t  a  g i v e n  f r e q u e n c y  a n d  p o w e r
level '?

Overheat ing  can be  caused by  bo th  w i re  and
core material losses. Wire heating is affected by
both DC and AC currents, whi le core heat ing is
a f fec ted  on ly  by  the  AC conten t  o f  the  s igna l .
Wi th  a  normal  s inewave s igna l  above 100 KHz,
both the l ron Powder and Ferr i te type cores wi l l
first be affected by overheating caused by core
losses, rather than saturat ion.

The extrapolated AC f lux density l imits (see table
below) can be used for BOTH lron Powder and
F e r r i t e  t y p e  c o r e s  a s  a  g u i d e l i n e  t o  a v o i d
e x c e s s i v e  h e a t i n g .  T h e s e  f i g u r e s  m a y  v a r y
s l i g h t l y  a c c o r d i n g  t o  t h e  t y p e  o f  t h e  m a t e r i a l
being used.

O p e r a t i n g  f r e q u e n c y  i s  o n e  o f  t h e  m o s t
impor tan t  fac to rs  concern ing  power  capab i l i t y

above 100 KHz. A core that works wel l  at  2 MHz.
may very wel l  burn up at 30 MHz. with the same
amount of dr ive.

Core saturat ion, a secondary cause of coi l  fai lure,
is affected by both AC and DC signals. Saturation
w i l l  d e c r e a s e  t h e  p e r m e a b i l i t y  o f  t h e  c o r e
caus ing  i t  to  have impa i red  per fo rmance or  to
become inopera t ive .  The sa fe  opera t ing  to ta l
f lux  dens i ty  leve l  fo r  most  Fer r i te  mater ia ls  i s
t y p i c a l l y  2 0 0 0  g a u s s ,  w h i l e  l r o n  P o w d e r
mater ials can tolerate up to 5000 gauss without
sig nifica nt satu ration effects.

l r o n  P o w d e r  c o r e s  ( l o w  p e r m e a b i l i t y )  a r e
super io r  to  the  Fer r i te  mater ia l  cores  fo r  h igh
power inductors for this reason: fewer turns wi l l
be required by the Ferr i te type core for a given
i n d u c t a n c e .  W h e n  t h e  s a m e  v o l t a g e  d r o p  i s
appl ied across a decreased number of turns, the
f lux density wi l l  increase accordingly.  ln order to
prevent  the  f lux  dens i ty  f rom increas ing  when
fewer turns are used, the f lux dr ive wi l l  have to
be decreased.

Either core mater ial  can be used for t ransformer
a p p l i c a t i o n s  b u t  b o t h  w i l l  h a v e ' t r a d e - o f f s ' .
Ferr i te type cores wi l l  require fewer turns, wi l l
g ive  more  impedance per  tu rn  and w i l l  coup le
b e t t e r ,  w h e r e a s  t h e  l r o n  P o w d e r  c o r e s  w i l l
require more turns, wi l l  g ive less impedance per
t u r n ,  w i l l  n o t  c o u p l e  a s  w e l l  b u t  w i l l  t o l e r a t e
more power and are more stable.

Frequency:
AC Flux Den.

100 KHz
500 gauss

1  MHz
150 gauss

7 MHz
57 gauss

1 4  M H z
42 gauss

21 MHz
36 gauss

28 MHz
30 gauss
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