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Description 

This  invention  relates  to  a  magnetic  core  material,  comprising  a  high  density  compression  molded 
product  of  a  mixture  of  a  magnetic  powder  of  iron  or  an  iron  alloy  having  a  mean  particle  size  of  100  urn  or 

5  less  and  an  insulating  caking  material. 
Such  material  is  known  from  GB—  A—  403  368. 
In  the  prior  art,  in  electrical  instruments  such  as  an  electric  power  converting  device,  including  a  device 

for  converting  an  alternating  current  to  a  direct  current,  a  device  for  converting  an  alternating  current 
having  a  certain  frequency  to  another  alternating  current  having  a  different  frequency  and  a  device  for 

'0  converting  a  direct  current  to  an  alternating  current  such  as  so-called  chopper,  or  a  non-contact  breaker, 
etc.,  there  have  been  employed,  as  electrical  circuit  constituent  elements  thereof,  semiconductor  switching 
elements,  typically  thyristor  and  transistor,  and  reactors  for  relaxation  of  turn-on  voltage,  commutation 
reactors,  reactors  for  energy  heat  accumulation  or  transformers  for  matching  connected  to  these  elements. 

As  an  example  of  such  electric  power  converting  devices,  Figure  1  shows  an  electrical  circuit  of  a 
is  device  for  converting  a  direct  current  to  an  alternating  current.  The  electric  power  converting  device  as 

shown  in  Figure  1  is  constituted  of  a  semiconductor  switching  element  1,  a  reactor  2  for  relaxation  of 
turn-on  stress,  a  transformer  3  for  matching,  a  d.c.  source  5  and  an  a.c.  load  4. 

Through  these  reactors  or  transformers,  a  current  containing  a  high  frequency  component  reaching 
100  KHz  or  higher,  even  to  the  extent  over  500  KHz  in  some  cases,  may  sometimes  pass  on  switching  of  the 

20  semiconductors. 
As  the  magnetic  core  constituting  such  a  reactor  of  a  transformer,  there  have  been  employed  in  the 

prior  art  such  materials  as  shown  below.  That  is,  there  may  be  mentioned: 
(a)  a  laminated  magnetic  core  prepared  by  laminating  thin  electromagnetic  steel  plates  or  permalloy 

plates  having  applied  interlayer  insulations; 
25  (b)  a  so  called  dust  core  prepared  by  caking  carbonyl  iron  minute  powders  or  permalloy  minute 

powders  with  the  use  of,  for  example,  a  resin  such  as  a  phenolic  resin;  or 
(c)  a  so  called  ferrite  core  prepared  by  sintering  an  oxide  type  magnetic  material. 
Among  these,  a  laminated  magnetic  core,  while  its  exhibits  excellent  electric  characteristics  at  a 

commercial  frequency  band,  is  marked  in  iron  loss  of  the  magnetic  core  at  higher  frequency  band, 
30  particularly  increasing  in  eddy-current  loss  in  production  to  the  second  powder  of  a  frequency.  It  has  also 

the  property  that  the  magnetizing  power  can  more  difficultly  be  changed  at  inner  portions  farther  from  the 
surface  of  plate  materials  constituting  the  magnetic  core  because  of  the  skin  effect  of  the  magnetic  core 
material.  Accordingly,  a  laminated  magnetic  core  can  be  used  only  at  a  magnetic  flux  density  far  lower  than 
the  saturated  magnetic  flux  density  inherently  possessed  by  the  magnetic  core  material  itself,  and  there  is 

35  also  involved  the  problem  of  a  very  great  eddy-current  loss.  Further,  a  laminated  magnetic  core  has  a 
problem  of  extremely  lower  effective  magnetic  permeability  relative  to  higher  frequency,  as  compared  with 
that  relative  to  commercial  frequency.  When  a  laminated  magnetic  core  having  these  problems  is  to  be 
used  in  a  reactor,  a  transformer,  etc.  connected  to  a  semiconductor  switching  element  through  which  a 
current  having  a  high  frequency  component  passes,  the  magnetic  core  itself  must  be  made  to  have  great 

40  dimensions  to  compensate  for  effective  magnetic  permeability  and  magnetic  flux  density,  whereby,  also 
because  of  lower  effective  magnetic  permeability,  there  is  also  involved  the  problem  of  increased  copper 
loss. 

On  the  other  hand,  there  is  employed  as  the  magnetic  core  material  a  compressed  powdery  magnetic 
body  called  as  dust  core,  as  described  in  detail  in,  for  example,  JP—  C—  1  12235.  However,  such  dust  cores 

45  generally  have  considerably  lower  values  of  magnetic  flux  and  magnetic  permeability.  Among  them,  even 
a  dust  core  using  carbonyl  iron  powders  having  a  relatively  higher  magnetic  flux  density  has  a  magnetic 
flux  of  only  about  0.1  T  and  a  magnetic  permeability  of  only  about  1  .25x  10~5  H/m  at  a  magnetizing  force  of 
8000  A/m.  Accordingly,  in  a  reactor  or  a  transformer  using  a  dust  core  as  the  magnetic  core  material,  the 
magnetic  core  must  be  inevitably  made  to  have  great  dimensions,  whereby  there  is  involved  the  problem 

so  of  increased  copper  loss  in  a  reactor  or  a  transformer. 
Alternatively,  a  ferrite  core  employed  in  a  small  scale  electrical  instrument  has  a  high  specific  resistivity 

value  and  a  relatively  excellent  high  frequency  characteristic.  However,  a  ferrite  core  has  a  magnetic  flux 
density  as  low  as  about  0.4  T  at  a  magnetizing  force  of  8000  A/m,  and  the  values  of  magnetic  permeability 
and  the  magnetic  flux  density  at  the  same  magnetizing  force  are  respectively  varied  by  some  ten  percents 55  at  -40  to  1  20cC,  which  is  the  temperature  range  useful  for  the  magnetic  core.  For  this  reason,  when  a  ferrite 
core  is  to  be  used  as  a  magnetic  core  material  for  a  reactor  or  a  transformer  connected  to  a  semiconductor 
switching  element,  the  magnetic  core  must  be  enlarged  because  of  the  small  magnetic  flux  density.  But,  a 
large  ferrite  core,  which  is  a  sintered  product,  can  be  prepared  only  with  difficulty  and  thus  is  not  suitable  as 

6Q  the  magnetic  core  material.  Also,  a  ferrite  core  involves  the  problems  of  great  copper  loss  caused  by  its  low 
magnetic  flux  density,  of  its  great  characteristic  change  when  applied  for  a  reactor  or  a  transformer  due  to 
the  great  influence  by  temperatures  on  magnetic  permeability  and  magnetic  flux  density,  and  further  of 
increased  noise  generated  from  the  magnetic  core  due  to  the  greater  magnetic  distortion,  as  compared 
with  a  magnetic  copper  plate,  etc. 

65  GB—  A—  403  368  discloses  a  dust  core  employing  magnetic  particles  of  such  size  as  to  pass  through  a 
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400  mesh  screen.  Such  cores  have  been  available  since  the  1930's  and  correspond  to  the  dust  core 
discussed  above.  But  such  cores  have  a  relatively  low  permeability. 

DE  —  A  —  2  147  663  describes  an  electric  motor  wherein  the  stator  and  rotor  have  field  conducting 
components  built  on  as  molded  parts  consisting  of  fine-grained  magnetic  material  and  synthetic  resin  as 

5  binder. 
FR  —  A  —  2  229  777  describes  a  composite  material  consisting  essentially  of  an  intimate  mixture  of 

metal  particles  and  an  organic  thermosetting  or  thermoplastic  resinous  binder  in  which  the  proportion  of 
voids  and  the  proportion  of  binder  in  the  composite  material  is  controlled  to  be  within  specified  limits.  The 
product  according  to  the  reference  is  claimed  to  have  better  mechanical  characteristics  over  similar 

10  materials  previously  known. 
An  object  of  this  invention  is  to  provide  a  magnetic  core  material  to  be  used  for  a  reactor  or  a 

transformer  connected  to  a  semiconductor  element,  which  has  overcome  the  problems  as  described 
above,  having  an  excellent  frequency  characteristic  of  magnetic  permeability  and  a  high  magnetic  flux 
density. 

15  According  to  the  invention,  the  material  defined  in  the  first  paragraph  of  this  specification  is 
characterised  in  that  the  molded  product  has  a  composition  comprising  1  .5  to  25%  by  volume  of  the  caking 
material,  the  balance  being  the  magnetic  powder,  and  in  that  when  the  mean  particle  size  of  the  magnetic 
powder  is  represented  by  D[um]  and  its  resistivity  by  p[uQcm],  the  magnetic  powder  has  a  numerical  value 
of  p/Dz  satisfying  the  following  relationship:  p/D2^4x10~3. 

20  In  the  following,  this  invention  is  to  be  described  in  further  detail. 
Figure  1  shows,  as  already  referred  to  in  the  foregoing,  an  example  of  an  electric  circuit  in  a  device  for 

converting  direct  current  to  alternate  current;  and  Figure  2  shows  direct  current  magnetization  curves  in  a 
magnetic  core  material,  according  to  Example  1,  of  this  invention  and  a  dust  core  of  a  prior  art  material. 

The  magnetic  powder  of  iron  and/or  an  iron  alloy  to  be  used  in  this  invention  is  required  to  have  a 
25  mean  particle  size  or  diameter  of  100  urn  or  less,  but  preferably  not  less  than  2  urn  from  a  viewpoint  of 

practical  use.  This  is  because  the  aforesaid  magnetic  powder  has  a  resistivity  of  10  uQ-cm  to  some  ten 
uQ-cm  at  the  highest,  and  therefore  in  order  to  obtain  sufficient  magnetic  core  material  characteristics  even 
in  an  alternate  current  containing  high  frequencies  yielding  skin  effect,  the  magnetic  powder  must  be  made 
into  minute  particles  thereby  to  have  the  particles  from  their  surfaces  to  inner  portions  contribute 

30  sufficiently  to  magnetization. 
Such  a  magnetic  powder,  when  its  mean  particle  size  or  diameter  is  represented  by  D[um]  and  its 

resistivity  by  p[uQ-cm],  is  preferred  to  have  a  resistivity  value,  when  represented  in  terms  of  only,  the 
numerical  value  of  p/D2  satisfying  the  following  relationship: 

35  p/D2S4x10r3. 

As  such  magnetic  powder,  there  may  be  included,  for  example,  iron  powder,  Fe-Si  alloy  powder, 
typically  Fe-3%Si  alloy  powder,  Fe-AI  alloy  powder,  Fe-Ni  alloy  powder  and  the  like,  and  one  or  more  kinds 
selected  from  the  group  consisting  of  these  may  be  employed. 

40  The  insulating  caking  material  to  be  used  in  this  invention  has  the  function  of  binding  the  aforesaid 
magnetic  powders  simultaneously  with  insulation  of  the  magnetic  powder  particles  from  each  other, 
thereby  imparting  sufficient  effective  electric  resistance  value  for  alternate  current  magnetization  to  the 
magnetic  core  material  as  a  whole. 

As  such  insulating  caking  materials,  there  may  be  included  various  thermosetting  and  thermoplastic 
45  resins  such  as  epoxy  resins,  polyamide  resins,  polyimide  resins,  polyester  resins,  polycarbonate  resins, 

polyacetal  resins,  polysulfone  resins,  polyphenylene  oxide  resins  and  others,  and  one  or  more  kinds 
selected  from  the  group  consisting  of  these  may  be  used. 

The  molded  product  comprising  the  aforesaid  magnetic  powder  and  caking  material  may  preferably 
have  a  composition,  comprising  1.5  to  25  %  by  volume  of  a  caking  material  and  the  balance  being  a 

so  magnetic  powder.  At  a  level  of  a  caking  material  less  than  1.5  %  by  volume,  while  there  is  no  change  in 
density  and  magnetic  flux  density  of  the  magnetic  core  material  as  compared  with  those  by  addition  of  1  .5 
%  by  volume,  effective  resistivity  is  lowered.  On  the  other  hand,  when  the  amount  of  a  caking  material 
exceeds  25  %  by  volume,  magnetic  flux  density  and  magnetic  permeability  are  abruptly  lowered,  although 
there  is  no  substantial  increase  in  effective  electric  resistance. 

55  The  high  density  compression  molded  product  which  is  the  magnetic  core  material  of  this  invention 
may  be  prepared,  for  example,  as  follows.  That  is,  predetermined  amounts  of  a  magnetic  powder  and  a 
caking  material  are  mixed  together,  and  the  molded  into  a  desired  shape  according  to,  for  example,  the 
compression  molding  method  under  pressure  of  50  —  1  000  MPa,to  give  a  desired  magnetic  core  material.  If 
necessary,  a  heat  treatment  may  also  be  applied  on  the  molded  product. 

6o'  This  invention  is  to  be  described  in  further  detail  by  referring  to  the  Examples  set  forth  below. 

Example  1 
A  thermosetting  epoxy  type  resin  Epikote  (tradename,  available  from  Shell  Chemical  Co.)  was  added 

and  formulated  into  Fe-1.5%Si  alloy  powders  having  a  mean  particle  diameter  of  37  to  50  urn  in  various 
65  amounts  as  indicated  in  Table  1  (%  by  volume)  based  on  the  total  amount  of  these  components  to  prepare 
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seven  kinds  of  mixtures.  These  mixtures  were  compression  molded  under  a  molding  pressure  of  5.88x108 
N/m2  (6  ton/cm2)  into  a  desired  shape,  followed  by  application  of  heat  treatment  for  hardening  at  200°C  for 
one  hour,  to  obtain  magnetic  core  materials. 

Comparative  example  1 
Two  kinds  of  magnetic  core  materials  were  obtained  according  to  entirely  the  same  procedure  as  in 

Example  1  except  that  the  amounts  of  the  thermosetting  epoxy  type  resin  were  varied.  The  formulations 
are  shown  at  the  same  time  in  Table  1. 

For  each  of  the  nine  kinds  of  the  magnetic  core  materials  obtained  according  to  the  above  procedures 
in  Example  1  and  Comparative  example  1,  specific  gravity,  magnetic  flux  density  at  a  magnetizing  force  of 
8000  A/m  and  effective  resistivity  (the  value  calculated  from  the  eddy-current  loss  of  a  magnetic  core 
material  for  alternate  current)  were  measured.  The  results  are  shown  at  the  same  time  in  Table  1. 

TABLE  1 

10 

15 Formulation  (vol.  %) 

Fe-1.5%Si  Thermosetting  Specific  Magnetic  Effective 
Sample  No.  alloy  epoxy  type  gravity  flux  den-  resistivity 

Example  powder  resin  (g/cm3)  sity  (T)  (mQ-cm) 

1  98.5  1.5  7.4  1.4  85 

2  95.0  5.0  7.3  1.35  180 

'  3  92.0  8.0  7.1  1.25  260 

4  88.0  12.0  6.9  1.2  350 

5  85.0  15.0  6.7  1.15  380 

6  80.0  •  20.0  6.5  1.1  470 

7  76.0  @  24.0  6.2  1.0  530 

Comparative 
example 

8  99.2  0.8  7.4  1.4  12 

20 

25 

30 

35 

70.0 30.0 5.7 0.85 550 40 

As  apparently  seen  from  the  Table,  the  magnetic  core  material  of  this  invention  was  confirmed  to  have 
excellent  magnetic  flux  density  and  excellent  effective  resistivity  at  a  magnetizing  force  of  8000  A/m. 

When  the  magnetic  core  materials  of  Samples  No.  1  to  No.  7  according  to  the  Example  of  this  invention 
45  were  subjected  to  measurements  of  changes  in  magnetic  permeability  and  magnetic  flux  density  at  -40  to 

120°C,  the  data  obtained  were  all  less  than  10  %. 
Fig.  2  shows  direct  current  magnetization  curves  representing  changes  in  magnetic  flux  density  for 

respective  magnetizing  forces,  in  which  the  curve  6  represents  the  direct  current  magnetization 
characteristic  of  the  magnetic  core  material  of  Sample  No.  6  of  this  invention,  and  the  curve  7  that  of  the 

50  magnetic  core  material  comprising  a  dust  core  of  the  prior  art.  As  apparently  seen  from  Fig.  2  the  magnetic 
core  material  of  this  invention  was  confirmed  to  be  an  excellent  one  having  higher  magnetic  flux  density, 
as  compared  with  the  magnetic  core  material  comprising  the  dust  core. 

50 

Example  2 
A  thermosetting  epoxy  resin  used  in  Example  1  was  added  and  formulated  into  magnetic  powders  of 

Fe-3%Si  alloy  having  mean  diameters  of  37  to  63  urn  in  various  amounts  (%  by  volume)  as  shown  in  Table 
2  based  on  the  total  amount  of  these  components  to  prepare  three  kinds  of  mixtures.  These  mixtures  were 
subjected  to  the  same  procedure  as  in  Example  1  to  obtain  respective  magnetic  core  materials. 

Comparative  example  2 
With  the  use  of  a  permalloy  having  a  plate  thickness  of  25  urn,  a  magnetic  core  material  was  prepared 

by  lamination  of  plates  which  had  been  subjected  to  interlayer  insulation. 
For  each  of  the  four  kinds  of  iron  materials  obtained  by  application  of  the  above  treatments  in  Example 

2  and  Comparative  example  2,  effective  magnetic  permeability  for  alternate  currents  with  frequencies  of  1 
KHz  to  500  KHz  were  measured.  The  results  are  shown  in  Table  2. 

55 

60 

65 
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TABLE  2 

Amount  Effective  magnetic  permeability  (x10~4  H/m) 
Sample  of  resin  —  @  —  —  

5  No.  (vol.%)  1KHz  10KHz  20KHz  100KHz  200KHz  500KHz 

Example  10  12  2.20  2.20  2.20  2.20  2.20  2.11 

Example  11  20  1.97  1.97  1.97  1.97  1.97  1.88 
10 

Example  12  24  1.70  1.70  1.70  1.70  1.70  1.63 

Comparative  —  0.55  0.55  0.50  0.44  0.34  0.20 
Example  2 

15 
As  apparently  seen  from  the  Table,  it  was  confirmed  that  the  magnetic  core  material  of  this  invention 

had  effective  magnetic  permeabilities  with  very  little  change  in  the  frequency  band  of  1  KHz  to  500  KHz,  as 
compared  with  the  laminated  magnetic  core  using  a  permalloy,  and  also  that  its  value  was  excellently  high. 

Example  3 
A  polyamide  resin  Amilan  (tradename,  available  from  Toray  Industries,  Inc.)  was  added  and 

formulated  into  iron  powders  having  mean  diameters  of  44  to  100  urn  as  shown  in  Table  3  in  an  amount  of 
1.5%  by  volume  based  on  the  total  amount  of  these  components  to  prepare  four  kinds  of  mixtures.  These 

2S  mixtures  were  molded  according  to  the  same  procedure  as  in  Example  1,  followed  by  application  of  heat 
treatment  at  160°C  for  one  hour  to  obtain  respective  magnetic  cores. 

Comparative  example  3 
According  to  entirely  the  same  procedure  as  in  Example  3  except  for  using  iron  powders  having  a 

mean  diameter  over  100  urn,  two  kinds  of  magnetic  core  materials  were  obtained. 
For  each  of  the  six  kinds  of  magnetic  core  materials  obtained  by  the  above  treatments  in  Example  3  and 

Comparative  example  3,  effective  resistivity  was  determined  from  the  eddy-current  loss  for  an  alternate 
current  magnetization.  The  results  are  shown  in  Table  3. 

35  .  TABLE  3 TABLE  3 

Mean 
particle  Effective 

Sample  diameter  resistivity 
No.  (urn)  (mQ-cm) 

Example  13  44  65 

14  53  55 

15  70  40 

16  100  18 

Comparative  17  150  5 
example 

18  250  4 

40 

45 

50 

As  apparently  seen  from  the  Table,  the  magnetic  core  materials  of  this  invention  with  the  use  of 
55  magnetic  powders  of  mean  diameters  of  100  urn  or  less  were  confirmed  to  exhibit  higher  effective  electric 

resistance  as  the  particle  diameter  was  smaller,  and  their  values  were  greater  by  several  figures  as 
compared  with  the  resistivity  of  iron  powders. 

In  case  when  magnetic  powders  of  Fe-3%Si  alloy  were  employed  in  place  of  iron  powders,  a  similarly 
high  effective  resistivity  was  confirmed  to  be  exhibited. 

60 
Example  4  and  comparative  example  4 

A  thermosetting  epoxy  resin  used  in  Example  1  was  added  to  various  powders  of  iron  and  iron-base 
alloys  having  different  mean  particle  diameters  as  shown  in  Table  4  in  an  amount  of  12%  by  volume,  and 
each  mixture  was  compression  molded  under  a  molding  pressure  of  5.88X108  N/m2  (6  ton/cm2)  into  a 

65  desired  shape,  followed  by  heat  treatment  at  190°C  for  2  hours  to  obtain  magnetic  core  materials. 
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For  these  magnetic  core  materials,  effective  permeabilities  at  1  KHz  to  500  KHz  were  measured,  and  the 
results  represented  by  the  ratios  to  the  standard  of  the  effective  permeability  at  1  KHz  are  shown  in  Table  4. 

As  apparently  seen  from  Table  4,  when  the  mean  particle  diameter  of  iron  or  iron-base  alloy  powder  is 
represented  by  D[um]  and  its  resistivity  by  p[uQ-cm],  and  when  the  resistance  value  represented  in  terms 

5  of  only  the  numerical  value  of  p/D2  satisfies  the  following  relationship: 

p/D2§4x10~3, 

it  was  confirmed  that  the  change  in  effective  permeability  between  1  and  500  kHz  was  10  %  or  less. 
10 

TABLE  4 

Iron  •  Iron  base  alloy  powder 

10 

Change  in  effective  magnetic 
permeability  (1KHz=1) 15  Sample  Mean 

No.  particli 
Example  Composition  Resistivity  diam. 

article 
liam.  D2  1KHz  100KHz  300KHz  500KHz 

97  4.78  X10"3  1  1.00  0.98  0.95 

50  3.2x1  0"2  1  1.00  0.99  0.98 

69  5.67  X10"3  1  1.00  0.98  0.95 

44  5.17x1  0"3  1  1.00  0.98  0.94 

115  3.4x1  0~3  1  0.98  0.90  0.85 

53  3.56x1  0"3  1  0.98  0.89  0.77 

97  1.06X10"3  1  0.97  0.78  0.64 

105  2.44X1  0~3  1  0.98  0.89  0.83 

19  3.2%  Si-Fe  45 
p 

20  6.5%  Si-Fe  80 

21  1.7%  Al-Fe  27 

22  Fe  10 

Comparative 
example 

23  3.2%  Si-Fe  45 

24  Fe  10 

25  Fe  10 

26  1.7%  Al-Fe  27 

20 

25 

30 

35 

Example  5 
A  mixture  comprising  40%  of  Fe-3%AI  powders  having  a  mean  diameter  of  74  urn,  45%  of  iron 

powders  having  mean  diameters  of  37  to  44  urn  and  15%  of  a  polyamide  resin  was  compression  molded 
40  under  a  pressure  of  5.88x1  08  N/m2  (6  ton/cm2),  followed  by  application  of  heat  treatment  at  100°C  for  one 

hour,  to  obtain  a  magnetic  core  material.  This  magnetic  core  material  was  confirmed  to  have  a  magnetic 
flux  density  of  1.1  T  at  a  magnetization  force  of  8000  A/m  and  an  effective  magnetic  permeability  of 
2.2x1  0"4  at  200  KHz. 

As  apparently  seen  from  Examples,  the  magnetic  core  material  of  this  invention  has  a  value  of  1  T  or 
45  more  at  a  magnetization  force  of  8000  A/m  which  is  two  times  or  greater  as  compared  with  a  ferrite  core  or 

a  dust  core,  and  also  has  an  effective  magnetic  permeability  of  by  far  greater  value  with  little  change  in  the 
frequency  band  of  1  KHz  to  500  KHz  as  compared  with  a  laminated  magnetic  core. 

50  Claims 

1.  A  magnetic  core  material,  comprising  a  high  density  compression  molded  product  of  a  mixture  of  a 
magnetic  powder  of  iron  or  an  iron  alloy  having  a  mean  particle  size  of  100  urn  or  less  and  an  insulating 
caking  material,  characterised  in  that  the  molded  product  has  a  composition  comprising  1.5  to  25%  by 

55  volume  of  the  caking  material,  the  balance  being  the  magnetic  powder,  and  in  that  when  the  mean  particle 
size  of  the  magnetic  powder  is  represented  by  D[um]  and  its  resistivity  by  p[uQcm],  the  magnetic  powder 
has  a  numerical  value  of  p/D2  satisfying  the  following  relationship: 

p/D2S4x10~3. 
60 

2.  The  magnetic  core  material  according  to  claim  1,  wherein  said  magnetic  powder  is  one  or  more 
powder  selected  from  the  group  consisting  of  iron  powder,  Fe-Si  alloy  powder,  Fe-AI  alloy  powder  and 
Fe-Ni  alloy  powder. 

3.  The  magnetic  core  material  according  to  claim  1,  wherein  said  magnetic  powder  has  a  mean  particle 
65  size  of  from  2  to  100  urn. 
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4.  The  magnetic  core  material  according  to  claim  1,  wherein  said  insulating  caking  material  is  one  or 
more  resins  selected  from  the  group  consisting  of  epoxy  resins,  polyamide  resins,  polyimide  resins, 
polyester  resins,  polycarbonate  resins,  polyacetal  resins,  polysulfone  resins  and  poiyphenylene  oxide 
resins. 

5 
Patentanspriiche 

1.  Magnetisches  Kemmaterial,  umfassend  eine  hochdichte  PreSmasse  aus  einer  Mischung  aus  einem 
Magnetpulver  aus  Eisen  oder  einer  Eisenlegierung  mit  einer  mittleren  TeilchengroSe  von  100  um  oder 

J0  weniger  und  einem  isolierenden,Kuchen-bildenden  Material,  dadurch  gekennzeichnet,  daS  die  PreBmasse 
eine  Zusammensetzung  aus  1,5  bis  25  Volumen-%  des  Kuchen-bildenden  Materials,  Rest  Magnetpulver, 
hat,  und  daB  dann,  wenn  man  die  mittlere  TeilchengrolSe  des  Magnetpulvers  durch  D(um)  ausdruckt  und 
dessen  spezifischen  Widerstand  durch  pdiDcm),  das  Magnetpulver  einen  Zahlenwert  von  p/D2,  der  der 
folgenden  Beziehung  entspricht,  hat: 

15 
p/D2g4x10~3 

2.  Magnetisches  Kemmaterial  gemaK  Anspruch  1,  bei  dem  das  Magnetpulver  ein  oder  mehrere  Pulver, 
ausgewahlt  aus  der  Gruppe  bestehend  aus  Eisenpulver,  Fe-Si-Legierungspulver,  Fe-AI-Legierungspulver 

20  und  Fe-Ni-Legierungspulver  ist. 
3.  Magnetisches  Kemmaterial  gemaK  Anspruch  1,  bei  dem  das  Magnetpulver  eine  mittlere 

TeilchengroKe  von  2  bis  100  um  hat. 
4.  Magnetisches  Kemmaterial  gemaB  Anspruch  1,  bei  dem  das  isolierende,  Kuchen-bildende  Material 

ein  oder  mehrere  Harz,  ausgewahlt  aus  der  Gruppe  bestehend  aus  Epoxyharzen,  Polyamidharzen, 
25  Polyimidharzen,  Polyesterharzen,  Polycarbonatharzen,  Polyacetalharzen,  Polysulfonharzen  und 

Polyphenylenoxidharzen  umfaBt. 

Revendications 

30  1.  Materiau  magnetique  pour  noyaux,  comprenant  un  produit  moule  par  compression,  haute  densite, 
d'un  melange  d'une  poudre  magnetique  de  fer  ou  d'un  alliage  de  fer  ayant  une  granulometrie  moyenne 
inferieure  ou  egale  a  100  um  et  un  materiau  agglutinant  isolant,  caracterise  en  ce  que  le  produit  moule  a 
une  composition  comprenant  1,5  a  25%  en  volume  du  materiau  agglutinant,  le  reste  etant  la  poudre 
magnetique,  et  en  ce  que,  lorsque  la  granulometrie  moyenne  de  la  poudre  magnetique  est  represented  par 

35  D  [um]  et  sa  resistivite  par  p  [uQ.cm],  la  poudre  magnetique  a  une  valeur  numerique  de  p/D2  satisfaisant  a 
ia  relation  suivante: 

p/D2>4x10-3 

40  2.  Materiau  magnetique  pour  noyaux  selon  la  revendication,  dans  lequel  ladite  poudre  magnetique  est 
une  ou  plusieurs  poudres  choisies  dans  le  groupe  constitue  par  de  la  poudre  de  fer,  de  la  poudre  d'alliage 
Fe-Si,  de  la  poudre  d'alliage  Fe-AI  et  de  la  poudre  d'alliage  Fe-Ni. 

3.  Materiau  magnetique  pour  noyaux  selon  la  revendication  1,  dans  lequel  ladite  poudre  magnetique  a 
une  granulometrie  moyenne  de  2  a  100  um. 

45  4.  Materiau  magnetique  pour  noyaux  selon  la  revendication  1,  dans  lequel  ledit  materiau  agglutinant 
isolant  est  une  ou  plusieurs  resines  choisies  dans  le  groupe  constitue  par  les  resines  epoxydes,  les  resines 
polyamides,  les  resines  polyimides,  les  resines  polyesters,  les  resines  polycarbonates,  les  resines 
polyacetals,  les  resines  polysulfones  et  les  resines  poly(oxyde  de  phenylene). 
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