(Transl ati on) DESCRI PTI ON COMPCSI TE MAGNETI C BCDY AND ELECTROVMAGNETI C

| NTERFERENCE SUPPRESSI NG BODY USI NG THE SAME Technical Field The present

i nvention relates to a conposite nagnetic body applied in an electronic
device for suppressing electromagnetic interference. Background Art In

el ectronic devices, interference due to el ectromagnetic waves fromthe
exterior or interference given to external devices due to el ectromagnetic
waves radi ated fromthe subject device, that is, so-called el ectromgnetic
interference becones a problem Thi s(Ttasstl=adnimgr)etic i nterference problem
becones nore significant foll ow ng use of the higher frequency and
reduction in size and power of electronic devices. For suppressing such

el ectromagnetic interference, electrgﬁ&ggﬁﬁjc shi el ding by a conductor
pl ate has been conventionally used." T re is a problemthat

al t hough the conductor plate blocks transmttance of the el ectromagnetic
waves, it induces secondary radiation due to reflection. Specifically,

al though it protects coMelsatlE MACNEITY Bdp AMio® B FCTROBAMETcMaves from

t he
INTERFERENCE SUPPRESSING BODY USING THE SAME

Technical Field
The present invention relates to a composite magnetic
body applied in an electronic device for suppressing

electromagnetic interference.

Background Art

' In electronic devices, interference due to
electromagnetic waves from the exterior or inferference
given to external devices due to electromagnetic waves
radiated from the subject device, that is, so-called
electromagneticlinterferencé becomes a problem. This
electromagnetic interference problem becomes more
significant following use of the higher frequency and
reduction in size and power of electronic devices.

For suppressing such electromagnetic interference,
electromagnetic shielding by a conductor plate has been
conventionally used. However, there is a problem that
although the conductor plate.blocks transmittance of the
electromagnetic waves, it induces secondary radiation due
to reflection. Specifically, although it protects an

electronic device from electromagnetic waves from the



2 exteri.or of the device, the secondary radiation due to the reflection

I nfl uences the external devices. Further, it reflects electromgnetic waves
fromthe inside of the device toward the inside of the device so that other
el ectroni c conponents in the sane device are adversely affected. In

addi tion, since conponents of such undesi ped el ectromagneti c waves extend
over a wi de frequency range, particularly in high frequency devices, there
are not a few cases wherein it is difficult to even identify frequency
conmponent s rekheragrt oft hhectevicennyhet secondaryecradiation cdudi hgl fhef or
suppressing the_foregoing el ectronagnetic interference, such a material is
desi r ed thatr§§%895§ ﬂnﬂgg%PﬁﬂcéPeEgFoﬁﬁﬁﬂEFFE davisesyeFuntheg get
frequenci es. terial_satisfylng such request, JPA-7. 212079 offers
a conposite ﬁé%%%??% ﬁ%ﬁﬁLFﬁmﬁﬂPﬁﬁlgOV?Vﬁﬁgﬁﬁ??c SWHRPLHR. P ggggshape
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| affected. In addition, since components of such undesired
electromagnetic waves extend over a wide frequency range,
particularly in high frequency devices, there are not a few
cases wherein it is difficult to even identify frequency
components relating to the electromagnetic interference.

Accordingly, for suppressing the foregoing
electromagnetic interference, such a material is desired
that absorbs undesired electromagnetic waves over the wide
frequencies.

As a material satisfying such a request, JP-A-7-
212079 offers a composite magnetic body in which soft
magnetic powder having a shape anisotropy is dispersed into
an organic binding agent. This composite magnetic body
utilizes, for absorption of the electromagnetic waves,
magnetic losses over several ten MHz to several GHz which
are considered to appear due to a plufality of magnetic
resonances of the soft magnetic powder.

The foregoing JP-A-7~212079 discloses an
electromagnetic interference suppressing body wherein the
composite magnetic body and a conductor are stacked with
each:other so that transmittance of the electromagnetic
waves is blocked by the conductor layer while the

electromagnetic waves are absorbed by the composite



are .considered to appear due to a plurality of magnetic resonances of the
soft magnetic powder. The foregoing JP-A-7-212079 di scl oses an

el ectromagnetic interference suppressing body wherein the conposite
magneti ¢ body and a conductor are stacked with each other so that
transmttance of the el ectromagnetic wavesqi s bl ocked by the conductor

| ayer while the el ectromagneti c waves are absorbed by the conposite 3
magneti ¢ body, thereby preventing invasion and reflection of the

el ect r omagnetnagnetdis baiy | hthetdby prewkenting eoerdsy@rand denfhstst iy e
beconme stronger relative to many industrial products that they produce no
har nful subst@ndde sleekroragrstie wavRg onposed spont aneously to | ea\ée no
resi due when di sposed Qf, aor, th have high recyclability. However, the
foregoing el ectr om%"ne'ﬁ?eb thex c &5 RGNS (YRR Ifod Pemandsnhave e
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provides a COIRQSidRHIREGHd hAMPLIMY b G bes and are completely
decomposed spontaneously to leave no residue when disposed
of, or they have high recyclability. However, the
foregoing electromagnetic interference suppréssing body or
composite magnetic body being a material thereof pays no
consideration to such demands.

The present invention has been made for solving such
problems and provides a composite magnetic body wﬁich can
ensure safety upon disposal thereof, can be spontaneously
decomposed and has high recyclability, and an

electromagnetic interference suppressing body using it.

Disclqsuré of the Invention

The present invention, as'recited in claim 1,
provides a composite magnetic body comprising flat soft
magnetic powder dispersed in an organic binding agent,’
which is characterized in that the organic binding agent is
bio-composable plastic.

Various emnbodiments of the composite magnetic body
according to the présent invention are recited in dependent
claims 2, 3 and 4.

Further, the present invention, as recited in claim 4,
provides an electromagnetic interference suppressing body

comprising the foregoing composite magnétic body and a



ensuyre safety upon disposal thereof, can be spontaneously deconposed and
has high recyclability, and an el ectromagnetic interference suppressing
body using it. Disclosure of the Invention The present invention, as
recited in claim1, provides a conposite magnetic body conprising flat soft
magneti c powder dispersed in an organic bigpdi ng agent, which is
characterized in that the organic binding agent is bio-conposable plastic.
Various enbodi nents of the conposite magnetic body according to the present
i nvention ar eoansiatdye matqri@ddent clains 2, 3 and 4. Further, the present
i nvention, as recited in claim4, provides an el ectronmagnetic interference
suppressi ng body conprising the foregoi ng conposite magnetic body and a

sectional i BRSHoRIRPARIAET O (R FREBR Compsi 16 mgnet i ¢ body of
the present invent@T§. 1 is a side sectional view showing a basic
structure of a composite magnetic body of the present
invention. |

Fig. 2 is a perspective view showing a schematic
structure of an evaluating apparatus used for
characteristic evaluation of an electromagnetic
interference suppressing body using the composite magnetic
body shown in Fig. 1.

Fig. 3 shows results of examination about
tranSmittance characteristics relative to frequencies as
magnetic characteristics of examples, of the composite
magnetic body shown in Fig. 1, having different anisotropic

magnetic fields.

Best Mode for Carrying Out the Invention

Hereinbelow, embodiments of a composite magnetic body
of the present invention and an electromagnetic
interference suppressing body using it will be exp;ained in
detail with reference to the drawings.

Fig. 1 is a side sectional view showing a basic
structure of a composite magnetic body 3 of the present
invention. The composite magnetic body 3 is an insulating
soft magnetic body formed by dispersing flat soft magnetic
powder 2 into an organic binding agent 1, and holding a

desired magnetic characteristic. As the organic binding



Fig.»2 ks a perspective view show ng a schematic structure of an eval uating
appar atus used for characteristic .evaluation of an el ectromagnetic

i nterference suppressing body using the conposite nmagnetic body shown in
Fig. 1. Fig. 3'shows results of exam nation about transmttance
characteristics relative to frequencies ag nmagnetic characteristics of
exanpl es, of the conposite magnetic body shown in Fig. 1, having different
ani sotropi c magnetic fields. Best Mdde for Carrying Qut the Invention
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the organi c bi gdi/"be iron powder or alloy powder comprising at least Fe
and Si.

The composite magnetic body 3 is convenient for
disposal or recycling, since the organic binding agent 1 of
bio-composable plastic occupying a considerable part of the
volume thereof is liable to be decomposed with a lapse of
time after disposed of, and since the iron powder or the
alloy powder comprising Fe and Si is used for the soft
magnetic powder 2 as another main constituent element and
insures the safety.

Incidentally, with respect to the microbe type bio-
composable plastic, microbe-produced copolymer polyester
obtained from f-hydroxybutyric acid and B-hydroxyvaleric.
acid is commercially available in a product name of BIOPOL.
On the other hand, as those on development, one obtained
through biopolyester biosyhthesis by microbes and alkali
genus bacteria, a biopolymer produced from a kind of acetic
acid bacteria, one, for effective use in sewage treatmeﬁt,
which produces bio-composable polyester in a fungus body of
a microbe, and the like are known.

On the other hand, with respect Eo the chemical
synthesis type bio-composable plastic, aliphatic polyester
(product name: BIONOLLE) syn esized%py a condensatiocn

polymerization method usjihg glycol andaaliphatic
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5 agent:.1, bio-conposable plastic is used. For the bio- conposable plastic,
there are a microbe type, a chemical synthesis type and a natural high

nol ecul ar type. A product fromany of themis used. The soft magnetic
powder 2 may be iron powder or alloy powder conprising at |east Fe and Si.
The conposi'te magnetic body 3 is conveniegt for disposal or recycling,
since the organi c binding agent 1 of bio-conposable plastic occupying a
consi derabl e part of the volune thereof is liable to be deconposed with a
| apse of tirfdleaxkexyligoagidors makeriate, tore | (R¥rdunkicrane: tIACEY) oy

wd ising F d Si_i+ssed for th ft magneti wder 2.
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On the other "hand, as those on vel'opnent, one obtal ned
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bi opol yner produced froma kind of acetic acid bgetertas—one~for effective
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available. On the other hand, as those on development, one

in the form of copolymer obtained through chemical

synthesis based on aliphatic ester, one in the form of bio-
composable fiber, anm;:. known.

Further, with respect to the natural high molecular
type bio-composable plastic, polymer alloy (product name:
MATER-BI) with denaturation PVA including starch as a main
component or the like, one (produét name: NOVON) produced
by adding natural or synthetic additives to starch as a
main component, and the like are commercially available.

On the other hand, as those on development, one in the form
of copolymer of chitosan, cellulose and starch, one
obtained by adding starch to polycaprolactone, and the like
are known. '

On the other hand, since a magnetic characteristic at
the composite magnetic body 3 has a plurality of magnetic
resonances appearing at mutually different frequency
regions, a desired magnetic loss characteristic is obtained
over wideband frequency regions.

Specifically, such a composite magnetic body 3 can

ensure the safety upon disposal thereof and facilitate the

recycling as described above, and further, can have a



a mcrobe, and the |ike are known. On the other hand, with respect to the
chem cal synthesis type bio-conposable plastic, aliphatic pol yester
(product name: BIONOLLE) synthesized by a condensation pol ymerization

met hod using glycol and aliphatic 6 di carboxylic acid as materials, one
(product nane: LACTY) produced through rifg-openi ng pol ynerization of ring
dinmers of lactic acid, high nolecular wei ght pol ycaprol actone (product
name: PLACCEL-H) based on aliphatic |inear polyester, aliphatic polyester
resi n pol ycafestred opkcebtent chighnfrequpndy spermeabilieyare comercial ly
avai | abl e. t he ot her hand, .as those on devel opnent, one in the form of
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natural or synthetpgreddy i #¥miny Shidith aSomposite magnetic body 3
intp a thin plate and stacking it on a metal thin plate,
there can be provided an electromagnetic interference
suppressing body for the purpose of suppression of the
electromagnetic interference. In this electromagnetic
interference suppressing body, it is preferable that, among
a plurality of magnetic resonances appearing at mutually
different frequency regions of the composite magnetic body
3, the magnetic resonance appearing at the lowest frequency
region is at a frequency region lower than the lower limit
of a desired electromagnetic interference suppressing
frequehcy band.
The electromagnetic interference suppressing body can
be obtained by forming a dielectric layer on the surface.of
the composite magnetic body 3 and multilayering along with
a conductive support such as a wire net. In this stacked
structure, there is an effect that an eddy current loss is
reduced. When actually mounting such an electromagnetic
interference suppressing body at an electromagnetic
interference suppressing portion of a high frequency
electronic device, it is used as being cut to a proper size.
A characteristic of the thus produced electromagnetic
interference suppressing_body can be examined by a

characteristic evaluating apparatus as shown in Fig. 2.



mai n conponent, and the |like are commercially available. On the other hand,
as those on devel opnent, one in the form of copolyner of chitosan,
cel l ul ose and starch, one obtained by adding starch to pol ycaprol act one,
and the |like are known. On the other hand, since a magnetic characteristic
at the conposite magnetic body 3 has a pluyality of nmagnetic resonances
appearing at mutually different frequency regions, a desired magnetic |oss
characteristic is obtai ned over w deband frequency regio Speci fically,
such a conpos¥his mygiuating @rraratns st reonsti titted ?bmphrﬁm&ama
thereof and facilitate the re2¥cllng as descri bed above, and further, can
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interference petwork analyzer near an electromagnetic interference
suppressing body 10 formed by stacking the composite
magnetic body 3 on a copper plate 8 and at the side of the
composite magnetic body 3 thereof. The composite magnetic
body 3 backed with the copper plate 8 and having a
thickness of 2mm and a length of one side being 20cm was
used as the electromagnetic interference suppressing body
10, and the micro-loop antennas 4, 5 having a loop diameter
of 1.5mm were used.

In the evaluating apparatus, an eléctromagnetic wave
of a given stﬁength is radiated toward the electromagnetic
interference suppreséing body 10 from the electromagnetic
wave genérator,G via the micro-loop antenna 4, and a
coupling level relative to the electromagnetic interference
suppressing body 10 is measured by the eléctromagnetic
field strength measuring device 7 wvia the micro-loop
antenna 5, so that the capability of the electromagnetic
interference suppressing body 10 can be evaluated.

Then, hereinbelow, the producing processes, the
magnetic characteristic and the electromagnetic
interference suppressing capability of the composite
magnetic body 3 will be explained concretely.

When producing the composite magnetic body 3, a

plurality of Fe-Si alloy powder and Fe-Al-Si alloy powder



suppressi ng body for the purpose of suppression of the el ectromagnetic
‘interference. In this electromagnetic interference suppressing body, it is
preferable that, anong a plurality of nagnetic resonances appearing at
nmutual ly different frequency regions of the conposite magnetic body 3, the
nmagnetic resonance appearing at the |owes§ frequency region is at a
frequency region lower than the lower Iimt of a desired el ectromagnetic

i nterference suppressing frequency band. The el ectromagnetic interference
suppr essi ng preduced Yy abiaterw datymtzimg nuethek cdred thiawing b f fexdrite
surface of the conposite magnetic body 3 and nultilayering along with a
conducti ve JeRgnetostrichion qenstants Anarai §isstickeeparedct Whenthere is
an effect that an eddy .current | oss, is. reduced., When actual ]y nounting such
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mixed gas at a 35% oxygen partial pressure, they are
agitated for 8 hours in a hydrocarbon organic solvent and
subjected to a liquid-phase acid removing process. Then,
they are subjected to a classifying process so that a
plurality of powder samples having different anisotropic
magnetic fields are obtained. As a result of analyzing the
surfaces of the obtained powder, the generation of metal
oxides was clearly confirmed so that the presence of oxide
films on the surfaces of the sample powder was confirmed.

With respect also to samples obtained by drying under
reduced pressure the Fe-Si alloy powder and the Fe-Al-Si
alloy powder subjected to the milling, drawing and tearing
processes and applying thereto a gas-phase acid removing
process in an atmosphere of nitrogen-oxygen mixed gas at a
20% oxygen partial pressure, metal oxides were detected on
the surfaces thereof. Accordingly, it was confirmed that
the soft magnetic powder oxidized at least on the surfaces
thereof which could be used as the composite magnetic body
3 could be produced by the liquid-phase acid removing
method or the gas-phase acid removing method.
Further, as concrete verification examples about the

production and the magnetic characteristic of the composite



8 This eval uating apparatus is constituted by disposing a mcro-1|oop
antenna 4 connected to an el ectronagneti ¢ wave generator 6 and a mcro-|oop
antenna 5 connected to an el ectromagnetic field strength measuring device 7
such as a network anal yzer near an el ectromagnetic interference suppressing
body 10 forned by stacking the conposite ggmgnetic body 3 on a copper plate
8 and at the side of the conposite magnetic body 3 thereof. The conposite
magnetic body 3 backed with the copper plate 8 and having a thickness of
2mm and a | eRgoResicohedyi de Bhpnfordomings sampdesgslt he 3| eanrbenghtede

I nterference_suppressing body 10, and the nmicro-loop antennas 4, 5 having a
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relative to the el ectronagnetic 1nterference supptessing body S

measured by fmtakecramaﬁeai Sn&i-ﬁhénsE&ﬁmgmd”ﬁéiﬂﬁkﬂﬂgdéﬂi £fipdadhadet he

m cro-loop antenna 5, so that the capability of the el ecironagnetic

i nterferencethdpebesShngelipatl saPmBsbeYRLyayed.anteh maddfpieisrbel ow, the
produci ng processes, the
resonance frequency fr were derived.

[Sample 1]

Sample 1 was obtained by preparing soft magnetic
paste having a.composition of 95 weight parts of flat soft
magnetic (Fe-Al-Si alloy) fine powder A [mean particle
diameter: ¢ = 20ym x 0.3 ymt, magnitude of
magnetostriction: +0.72, annealing: none], 8 weight parts
of any one of products of the foregoing microbe type bio-
composable plastic, chemical synthesié type bio-composable
plastic and natural high molecular type Bio-composable
plastic as the organic binding agent 1, 2 (two) weight
parts of a curing agent (isocyanate compound) and 40 weight
parts of a solvent (cellosolve mixed solvent), forming it
into a film by a doctor blade process, applying hot
pressing thereto, and then curing it at 85C for 24 hours.

As a result of analyzing sample 1 using a scanning
electron microscope, a particle orientation direction was
an in-film surface direéﬁion of the sample. Further, of
sample 1, a powder filling rate was 30%, a real part
permeability u' was-14, and a magnetic resonance frequency

fr was 50MH=z.



magnet i-c characteristic and the el ectromagnetic interference suppressing
‘capability of the conposite magnetic body 3 will be explained concretely.
When producing the conposite magnetic body 3, a plurality of Fe-Si alloy
powder and Fe-Al -Si alloy powder 9 produced by a water atom zi ng net hod
and having -different magnetostriction coggtants [err] are first prepared.
Then, they are subjected to mlling, draw ng and tearing processes under
various conditions using an attriter and a pin mll. Subsequently, while

i ntroduci ng ni trogierexythe megnitude of themmaansgtrstpigtion pressure,
they are agitated for 8 hours in_a_hydrocarbon organi c solvent and

subj ect ed t oFePFeERRES phavaluei %Ifr@%%‘ﬂ%tm%cle%@lmﬁi%,d%b’ew A& & @k ect ed

to a cl assi f,yi,f_\g%@ o§§ss so that a plurality of powder sanples having
di fferent anisot é)i fhragnetic fields are obtained. As a result of

anal yzing the surfﬁgs%fé ﬁ;e obt ai ned powder, the generation of netal
oxi des was clearly confirned so that the presence of oxide filnms on the

surfaces of the s i 1 vt b sanpl es
obt ai ned by dryi n%?ms "Gt £Hdd W%réﬂéﬁﬂfw ﬂgﬁ&éﬂ:

paste having a composition of 95 weight parts of flat soft
magnetic (Fe-Al-Si alloy) fine powder B [mean particle
diameter: ¢ = 20ym x 0.3 uymt, magnitude of
magnetostriction: +0.72, annealing condition: 650TC, 2
hours], 8 weight parts of any one of products of the
foregoing microbe type bio-composable plastic, chemical
synthesis type bio-composable plastic and natural high
molecular type bio-composable plastic as the organic
binding agent 1, 2 weight parts of a curing agent
(isocyanate compound) and 40 weight parts of a solvent
(cellosolve mixed solvent), forming it into a film by a
doctor blade process, applying hot pressing thereto, and
then curing it at 85C for 24 hours.

As a result of analyzing sample 2 using a scanning
electron microscope, a particle orientation direction was
an in-film surface direction of the sample. Further, of
sample 2, a powder filling rate was 29%, a real part
permeability 4' was 16, and a magnetic resonance frequency
fr was 30MHz.

[Sample 3]

Sample 3 was obtained by preparing soft magnetic
paste having a composition of 95 weight parts of flat soft

magnetic (Fe-Al-Si alloy) fine powder E [mean particle



reduced. pressure the Fe-Si alloy powder and the Fe-Al -Si alloy powder
'subjected to the mlling, drawi ng and tearing processes and applying .
thereto a gas-phase acid renoving process in an atnosphere of :

ni t rogen- oxygen m xed gas at a 20% oxygen partial pressure, netal oxides
were detected on the surfaces thereof. Ageordingly, it was confirnmed that
the soft magnetic powder oxidized at | east on the surfaces thereof which
could be used as the conposite magnetic body 3 could be produced by the

| i qui d- phaseliamekterno®i Fg2fetmod Brd umt gamgplidudeacifd renovi ng net hod.
Further, as concrete verjfication éxa Ies about the productlon and the
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organic binding agent 1, 2 weight parts of a curing agent
(isocyanate compound) and 40 weight parts of a solvent
(cellosolve mixed solvent), forming it into a f£film by a
doctor blade process, applying hot pressing thereto, and
then curing it at 85C for 24 hours.

As a result of analyzing sample 3 using a scanning
electron microscope, a particle orientation direction was
an in-film surface direction of the sample. Further, of
sample 3, a powder filling rate was 31%, a real part
permeability 4 ' was 17, and a magnetic resonance frequency
fr was 25MHz.

Fig. 3 shows measured values of real part
permeability (u') relative to frequencies £ (MHz) of
sample 1, éample 2 and sample 3 by curves Cl, C2 and C3.

In the same figure, it is seen that the magnetic
resonance frequency fr is the highest with respect to
sample 1 using the magnetic powder having a positive
magnetostriction constant A. The value of the real part
permeability ' is the largest with respect to sample 3
whose magﬂetostriction constant is A almost 0. On the
other hand, with respect to sample 2 represented by the
curve C2 wherein the magnetic powder obtained by applying

the annealing to the magnetic powder used in sample 1 was



Sanpl el was obtai ned by preparing soft magnetic paste having a conposition
‘of 95 weight parts of flat soft magnetic (Fe-Al-Si alloy) fine powder A
[mean particle dianeter: [err] = 20 [err]mx O0.3[err]n{err], magnitude of
magnet ostrictiron: +0.72, annealing: none], 8 weight parts of any one of
products of the foregoing mcrobe type bikg conposable plastic, chemcal .
synt hesi s type bi o-conposabl e plastic and natural high nolecular type

bi o- conposabl e plastic as the organic binding agent 1, 2 (tw) weight parts
of a curing uRRGtasg i mRtgELHAL coewdgOuNthe arrout e xpsonancs Sfequarntwent
(cell osolve m xed solvent), formng it into a filmby a doctor bl ade
process, appf¥iRAhke prealprrt eexmeabihity hel bothngake awlesperr]|C for

24 hours. result of. anal yzing s le 1 using a scanning el ectron
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type gives no influence to the magnetic characteristic and
can be used as the organic binding agent of the composite
magnetic body. With respéct to the magnetic characteristic,
it is seen that the frequency characteristic of the
permeability can be controlled over a wide range by setting.
the magnetostriction constant 1 to a value other than 0
and further changing a residual deformation magnitude by

annealing.

Industrial Applicability

As described above, according to the composite
magnetic body of the present invention and the
electromagnetic interference suppressing body using it,
since the bio-composable plastic is used as the organic
binding agent in the composite magnetic body as the
insulating soft magnetic body formed by dispersing the flat
soft magnetic powder into the 6rganic binding agent and
holding the desired magnetic characteristic, and since the
iron powder or the alloy powder including at least Fe and
Si is used as the soft magnetic powder, the safety upon
disposal thereof can be ensured to enhance the

recyclability.
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H = 200 -Ce. [Sanple 2] Sanple 2 was o ng STHIS eg:BEE
paste having a conposition of 95 weig |m“ﬂﬂmtlylnﬂﬂm“ of t! magn@ﬁ

(Fe-Al -Si alloy) fine powder B [nean paf manet = 20[err] mx
O.3[err]nferr], magni tude of magnetostri.ction: +0.72, annealing condi tion:
650[err] C, 2 hours], 8 weight parts of anygne of products of the foregoing
m cr obe type bi o-conposabl e plastic, chemcal synthesis type bio-conposable
plastic and natural high nol ecul ar type bio-conposable plastic as the
organi ¢ binding agent 1, 2 weight parts G3AIMSuri ng agent (isocyanate
conpound) and 40 wei ght parts of a solvent (cellosolve m xed sol vent),
formng it into a filn1by a doctor bl ade process, applying hot pressing
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is bio-composable plastic.

2. The composite magnetic body as recited in claim 1,
characterized in that said bio-composable plastic is of any
of a microbe type, a chemicél synthesis type and a natural

high molecular type.

3. The composite magnetic body as recited in claim 1
or 2, characterized in that said soft magnetic powder is

iron powder or alloy powder comprising at least Fe and Si.

4. An electromagnetic interference suppressing body
characteriied by comprising the composite magnetic body as
recited in any one of claims 1 to 3 and a conductive

material.

5. The electromagnetic interference suppressing body
as recited in claim 4, characterized in that said composite
magnetic bo&y has a plurality of magnetic resonances

appearing at mutually different frequency regions.
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paste having a conposition of 95 weight parts of flat soft magnetic
(Fe-Al-Si alloy) fine powder E [nean particle 12 dianeter: [err] =
20[err]lmx 0O.4[err]nferr], nmagnitude of nagnetostriction: alnost 0], 8

wei ght parts of- any one of products of the foregoing mcrobe type

bi o- conposabl e pl astic, chem cal synthesi§J§ype bi o- conposabl e plastic and
nat ural hi gh nol ecul ar type bi o-conposabl é™pl astic as the organi c binding
agent 1, 2 weight parts of a curing agent (isocyanate conpound) and 40

wei ght parts of a solvent (cellosolve mxed solvent), formng it into a
filmby a doctor blade process, applying hot pressing thereto, and then
curing it at 85[err]C for 24 hours. AsABSTRMGTT of anal yzi ng sanple 3 using
a scanning el ectron mcroscope, a particle orientation direction was an
in-filmsurface direction of the sanple. Further, of sanple 3, a powder

mmgnet ¢ esonance T ETEPTEER MRS Bedy SOTMEALIR AR CEUE ves of

real part pergeabiiis ypé&&éfléisﬁgiﬁavfnt&fég Tk il?:’?nc;irggM_laQer?é, bio-
composable plastic is used as the organic binding agent so
that the composite magnetic body is free of possibility of
pollution due to disposal thereof. As the bio-composable
plastic, any of a microbe type, a chemical synthesis type

and a natural high molecular type is used.



sanple 1, sanple 2 and sanple 3 by curves Cl, C2 and C3. In the sane
figure, it is seen that the magnetic resonance frequency fr is the highest
with respect to sanple 1 using the nagnetic powder having a positive
magnetostrictieon constant [err]. The value of the real part perneability
[err]'. is the largest with respect to sanple 3 whose nmagnetostriction
constant is [err] alnbst 0. On the other hand, with respect to sanple 2
represented by'the curve C2 wherein the magnetic powder obtained by
applying the annealing to the magnetic powder used in sanple 1 was 13
used as material powder, the nmagnetic resonance frequency fr anhd the real
part perneability [err]' both take val ues between sanple 1 and sanple 3.
Fromthese results, it is seen that, with respect to the bio-conposable

pl astic, the product belonging to any tige dives no influence to the
magneti c characteristic and can be used as the organic binding agent of the
conposite nmagnetic body. Wth respect to the magnetic characteristic, it is
seen that the frequency characteristic of the peﬁﬁeability can be
controll ed over a wi de range by settiqg o
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t hecmagnet ostriction constant [err] to a value other than 0 and further
“‘changi ng a residual deformation magnitude by annealing. |ndustrial
Applicability As described above, according to the conposite magnetic body
of the present invention and the el ectromagnetic interference suppressing
body using-it, since the bio-conposable plastic is used as the organic

bi ndi ng agent in the conposite nagnetic body as the insulating soft
magneti ¢ body 'formed by dispersing the flat soft magnetic powder into the -
organi ¢ bi ndi ng agent and hol ding the desired magnetic characteristic, and
since the iron powder or the all oy powder including at |least Fe and Si is
used as the soft magnetic powder, the safety upon disposal thereof can be
ensured to enhance the recyclability. 14 CLAIMS 1. A conposite magnetic
body conprising flat soft magnetic powder dispersed in an organic binding
agent, which is characterized in that said soft nagnetic powder has

Fig. 3
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| ow coercive force but high magnetic pe hat sgpdymw
bi ndi ng, agent is bio-conposabl e plasti: c“m M“H)m “lle magnet ic bodég as

recited in claiml, characterized in that saidt bito- conposabl e plastic is of
any ‘of a mcrobe type, a chem cal synthesis type and a natural e
nol ecul ar type. 3. The conposite nmagnetic body as fegLaEGr N‘F'Q-iEE‘fl or 2,
characterized in that said soft nagnetic bdwder isi}i Y=t
powder conprising at least Fe and Si. 4. An el ectrd
suppr essi ng body characterized by conprising the cqg
recited in any one of clains 1 to 3 andcé'pcﬂfﬁiuctl
el ectromagnetic interference suppressing body as re
characterized in that said conposite magnetic body

rragnetlc resonances; apReatdaib Al td Hatld ¢ &li Bé@%uméfﬂ&&@%é@%ﬁ’é 0

magnetic powder dispersed in an organic binding agent,

gnetic interférd
OS@ﬂé‘MMI |

mat eri al .

which is characterized in that said soft magnetic_powder has

low coercive force but high magnetic permeability, and that

said organic binding agent is bio-composable plastic.

2. The composite magnetic body as recited in claim 1,
characterized in that said bio-composable plastic is of any
of a microbe type, a chémical synthesis type and a natural

~ high molecular type.

3. The composite magnetic body as recited in claim 1
or 2, characterized in that said soft magnetic powder is

iron powder or alloy powder comprising at least Fe and Si.

4. An electromagnetic interference suppressing body
characterized by comprising the composite magnetic body as
recited in any one of claims 1 to 3 and a conductive

material.

5. The electromagnetic interference suppressing bedy
as recited in claim 4, characterized in that said composite
magnetic body has a plurality of magnetic resonances

appearing at mutually different frequency regions.
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