
The lron Powder O-curves sect ion of this booklet
c a n  b e  v e r y  u s e f u l  f o r  d e s i g n i n g  h i g h - Q ,  l o w
power inductors and transformers, but addit ional
c o n s i d e r a t i o n  m u s t  b e  g i v e n  t o  h i g h e r  p o w e r
app l ica t ions .

Excessive temperature r ise due to l ron Powder
core  loss  a t  h igh  f requenc ies  w i l l  occur  be fore
s a t u r a t i o n  a n d  i s  u s u a l l y  t h e  p r i m a r y  l i m i t i n g
fac tor  in  the  opera t ion  o f  an  l ron  Powder  core
induc tor  a t  h igh  f requency .

The fo l low ing  char ts  show core  loss  in fo rmat ion
i n  m i l l i w a t t s  p e r  c u b i c  c e n t i m e t e r  o f  c o r e
mater ia l  as  a  func t ion  o f  peak  AC f lux  dens i ty  fo r
var ious frequencies. The Faraday Law is used to
calculate the peak AC f lux density.  The effect ive
cross-sec t iona l  a rea  and vo lume fo r  each core
s i z e  c a n  b e  f o u n d  o n  p r e v i o u s  p a g e s  o f  t h i s
book le t .

T h e  f o l l o w i n g  f o r m u l a  p r o v i d e s  a  r e a s o n a b l e
approximation for the temperature r ise of a core
in  f ree  s tand ing  a i r .

Tempera ture  R ise  ( "C)  =

I Total  Power Dissipat ion 11y1111;*311s1 I  as:

I  Avai lable Surface Area (cmz) I

T h e  s u r f a c e  a r e a  o f  a  t o r o i d  i n c r e a s e s  a t
approx imate ly  a  squared ra te  w i th  the  ou ts ide
d i a m e t e r ,  w h i l e  t h e  v o l u m e  i n c r e a s e s  a t
approx imate ly  a  cubed ra te .  The resu l t  i s  tha t  a
s m a l l  d i a m e t e r  c o r e  c a n  d i s s i p a t e  m o r e  p o w e r
per  un i t  vo lume than a  la rger  d iameter  core  fo r
the  same tempera ture  r i se .

E a c h  o f  t h e  t h r e e  f o l l o w i n g  g r a p h s  s h o w  c o r e
loss  resu l ts  in  mi l l iwa t ts  per  cub ic  cent imeter  as
a  f u n c t i o n  o f  f r e q u e n c y  a n d  A C  f l u x  d e n s i t y .
T h e s e  c a n  b e  u s e f u l  i n  p r o j e c t i n g  l o s s e s  f o r
f requenc ies  no t  shown.
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B - Peak AC Flux Density (Gauss)
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