DESCRI PTI ON METHOD OF PRODUCI NG A COMPCSI TE MAGNETI C SHEET
Technical Field The present invention relates to a method of
produci ng a conposite nmagnetic sheet formed by mixing soft magnetic powder
into an organic binding agent and, in particular, to a method of producing
a conposite nagnetic sheet for use in an el ectromagnetic interference
suppressi ng body. Background Art An el ectromagnetic interference
suppressing body is used for suppressing el ectronmagnetic interference

caused by interference of undesi reqbfécgﬁt 1Qmwnetic waves.
Conventional ly, for blocking invasion o e external unde5|red

el ectromagneti c waves into an el ectroni c device,

METHOD OF PRODUCING A CQM?OSITE MAGNETIC SHEET

Technical Field

The present inventidn relates to a method of
pProducing a composite magnetic sheet formed by mixing soft
magnetic powder into an organic binding agent and, in
particular, to a method of producing a composite magnetic
sheet for use in an electromagnetic interference

suppressing body.

Background Art

An electromagnetic interference suppressing body is
used for suppressing electromagnetic inferference caused by
intérference of undésired electromagnetic waves.

Conventionally, for blocking invasion of the external
undesired electromagnetic waves into an electronic device,
shielding of the electronic device by a conductor has been
carried out. However, since the blocking of the
electromagnetic waves by the conductor aims to reflect the
electromagnetic waves, radiant waves from a certain
component within the electronic device may be reflected to
adversely affect other components in the same electronic
device as secondary noise. Particularly, following
reduction in size and increase in working frequency of
electronic devices in recent years, problems of the

interference_due to the external electromagnetic waves and



shielding of the electronic device by a conductor has been <carried out.
" However, since the blocking of the electronmagnetic waves by the conductor
ains'to reflect the electromagnetic waves, radiant waves froma certain
conponent within the electronic device my be reflected to adversely
affect other conponents in the sanme electronic device as secondary noi se.
Particularly, following reduction in si%4e and increase in wor ki ng
frequency of electronic devices in recent years, problens of the
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2 t he secondary nol ﬁﬁi to fﬁe I nt er na eaéﬁﬁronagnetu:gﬁwﬁes are

serious. waves Hrd\-gderxildty9 di scl oses a conposite magnetic body which
can suppress interference of undesired electromagnetic waves utilizing

absorption of hi gIP-A{T-QUBORY diBdoghse d cccﬂnphﬁmﬂeemmre“ﬁiablﬁddw of a
soft which can suppress interference of undesired
electromagnetic waves utilizing absorption of high-
frequency waves due to a complex permeability of a soft
magnetic body of a certain kind. This composite magnetic
body is constituted of a composite magnetic sheet formed by
mixing soft magnetic powder into an organic binding agent.

The sheet of the composite magnetic body may be used
as it is. On the other hand, by forming a structure
stacked with a conductive sheet, the coﬁing electromagnetic
waves are absorbed by the composite magnetic sheet and the
electromagnetic waves passing through the composite
magnetic sheet are reflected by the conductive sheet into
the composite magnetic sheet, so as to suppress the
interference of the undesired electromagnetic waves.

Such an electromagnetic interference suppressing body
is disposed, for example, on the surface of an electronic
device or around an electronic component in the electronic
device which is liable to suffer an influence of the
external electromagnetic waves. Alternatively, it is used
so as to be disposed between two printed circuit boards
each mounted thereon with electronic components and
confronting each other with a space therebetween.

Incidentally, the forégoing composite magnetic sheet
has been produced by hot pressing a kneaded slurry material

in the form of soft magnetic powder and an organic binding



magnet i c body of a certain kind. This conposite magnetic body is _
©constjtuted of a conposite magnetic sheet formed by mxing soft magnetic
powder into an organic bindi ng agent. The sheet of the conposite
magnetic body may be used as it is. On the other hand, by formng a
structure stacked wth a conductive sheet, the com ng el ectromagnetic _
waves are absorbed by the conposite nagnelic sheet and the el ectronagnetic
waves passing through the conposite nagnetic sheet are reflected by the
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the surface of an electronic device or around an el
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external el ectromagnetic waves. Alternatively, it is used so as to be
di sposed be@d&erdinto the mompasirtteyimagnedrids sheedts roamrxt Weerrided h
el ectronic conponents and confronting each other with a space

t her ebet wvee° that the,yigdd af \the pompeside maonehicsisheatsyist badkheet

n produced ot pressin akneaded slurry materi al in the form of
Qg?tbﬁggngtic p0m5§¥ p e gugdng method based on the hot

pPressing is a batch process, it is unsuitable for the mass
production.

On the other hand, an ébsorption capacity of
undesired electromagnetic waves of the composite magnetic
body is determined by a thickness thereof assuming that a
maferial to be used is the same.

Therefore, an object of the present inventién is to
provide a producing method which can accomplish the mass
production of composite magnetic sheets of a required
thickness.

Another object of the present invention is to provide
a method of producing a composite magnetic sheet which can |
obtain a high-quality composite magnetic sheet with less
entrained air.

Further, another object of the present invention is
to provide a method of producing a composite magnetic sheet
which, in view of the shape-thereof, reduces reflected
components and transmitting components and improves the
absorption rate of electromagnetic waves. |

Another object of the present invention is to provide
a method of producing an electromagnetic interference

suppressing sheet having a stacked structure of composite



3. agent suspended and di spersed in an organi c sol vent. There is a
drawback that when the conposite magnetic sheets are produced by the hot
pressing, entrai nment of the air into the conposite nagnetic sheets can
not be avoi ded so that the yield of the conposite magnetic sheets is bad.
Further, since the producing nethod basqg on the hot pressing is a batch
process, it is unsuitable for the nass roducti on. On the other
hand, an absorption capacity of undesired el ectronmagneti c waves of the

conposi te ngfdtic SKsbts antelLrdbiitbiyr adyes kgl erspiimssdingsg t hat
a mterial to be used is the sane. Therefore, an object of the
present i nwedhaomicsl texfqkiatidma produci ng net hod whi ch can acconpli sh
the mass production of conposite nagnetic sheets of a required thickness.
Anot her object of the present invention is to provide

Disclosure of the Invention

According to the present invention, as'recited in
claim 1, there is obtained a method of producing a
composite magnetic sheet characterized by a step of
preparing an atomized mixture of soft magnetic powder and
an organic binding agent; and a step of rolling the
foregoing atomized mixture by mutually confronting two
rolls to obtain the foregoing composite magnetic sheet.

Modifications and carrying-out manners of this method
are recited in dependent claims 2 to 15.

Further, as recited in claim 16, an electromagnetic
interference suppressing body using the composite magnetic
sheets produced by the foregoing method of the present
invention can be produced as a stacked sheet by sandwiching
a conductive sheet having a plurality of holes between the
two composite magnetic sheets and attaching these sheets
under pressure by mutually confronting two rolls.

Carrying-out manners and modifications of the method
of producing the electromagnetic interference suppressing

body of claim 16 are recited in dependent claims 17 to 19.

Brief Description of the Drawings
Fig. 1is a diagram for explaining a method of
producing a composite magnetic sheet according to a first

‘embodiment of the present invention.



a .met hod of producing a conposite nagnetic sheet which can obtain a

" high-quality conposite nagnetic sheet with less entrained air

Furt her, another object of the present inventionis to provide a nethod of
prooduci ng a conposite nmagnetic sheet which, in view of the shape thereof,
reduces reflected conponents and transm_tting conponents and inproves the
absorption rate of el ectronmagnetic waves? Anot her object of the
present invention is to provide a method of producing an el ectromagnetic
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4 magnetic sheets and a conductor layer wthout r ess of ani cal
exfoliationsheettbgaagagae fthaeméanaatbgnpig_ 1. According to the present
ta

invention, as recited in claiml, there is o i ned a nethod of producing
a Fig. 3 is a diagram fo; explaining a diamagnetic

field of the composite magnetic sheet produced by the

method of Fig. 1.

Fig. 4 is a diagram for explaining a method of
producing a composite magnetic sheet of a stacked type
according to a second embodiment of the present invention.

Fig. 5 is a diagram for explaining a method of
producing a composite magnetic sheet having unevenness on
the surface thereof according to a third embodiment of the
present invention.

Fig. 6 is a sectional view of the composite magnetic
sheet produced by the-method of Fig. 5.

Fig. 7 is a diagram for explaining reduction of
transmitting components and reflected components of
electromagnetic waves of the composite magnetic sheet of
Fig. 5.

Fig. 8 is a diagram for explaining a method of the
present invention for producing an electromagnetic
interference sﬁppressing sheet with composite magnetic

sheets and a conductor being stacked.

Best Mode for Carrying Out the Invention

Now, embodiments of the present invention will be
explained with reference to the drawings.

Referring to Fig. 1, in a method of producing a

composite magnetic sheet according to one embodiment of the



_conpostte magnetic sheet characterized by a step of preparing an atom zed
*mxture of soft nmagnetic powder and an organic binding agent; and a step
of rolling the foregoing atom zed m xture by nutually confronting two
rolls to obtain the foregoing conposite nagnetic sheet.

Modi fications and carrying-out manners of this nmethod are recited in
dependent clains 2 to 15. Further,6as recited in claim 16, an

el ectromagnetic interference suppressing body using the conposite nagnetic

sheets prodysek t I {H#$ . | nvention can be
produced as ‘a st%ﬁeﬁ%&f&g&%%w C |ﬂr)% 4%:%\%%%%eéég%e %evifln% a
plurality ofpdwders dred Véaerofdnid wm%&&mté&sﬂlﬁﬁ{ﬁxg&&%ﬁtgﬁcm ng
t hese sheets wunder pressure by nutually confronting two rolls.

Car ryi ng- outatwemineads mixditumali 10 oot i s sSft heagritios] powddy QAT it t he

el ectromagnetic interference suppressing body of claim16 are recited in
dependent cloRganiy hinding agent dis Fistst prepanmdd .t hasDthei sgst Fig.
1 is a diagram for, explaining a method of producing a conposite magnetic

sheet accor ARt e Rowdar, dtha @ofthmagnetic pawden puecessesh into a
flat shape ié preferably used. The organic binding agent

is, for example, an elastomer such as chlorinated
polyethylene.

Then, the atomized mixture 10 is supplied between
mutually confronting two rolling rolls 11 and rolled so as
to obtain a composite magnetic sheet 12.

The composite magnetic sheet 12 is cut iﬁto a
composite magnetic piece of a desired shape upon, for
example, using it, for application to an electronic device
so as to be mounted on the electronic device.

Preferably, a mixture having particle diameters
smaller than a thiékness of the composite magnetic sheet 12
to be produced is used as the atomized mixture 10, and the
atomized mixture 10 is rolled through the two rolling rolls
11 confronting with a distance therebetween substantially
equal to the given thickness of the composite magnetic
sheet 12 to be produced, so as to obtain the composite
magnetic sheet 12.

As described above, by setting the particle diameters
'of the atomized mixture 10 prior to the rolling process to
be small, no substantial air entrainment into the composite
magnetic sheet 12 is caused so that the high-quality

composite magnetic sheet can be obtained.



5. ; Fig. 2 is a sectional view of the conposite nagnetic sheet
produced by the method of Fig. 1. Fig. 3 is a diagramfor explaining
a diamagnetic field of the conposite nmagnetic sheet produced by the

met hod of Fig. 1. Fig. 4 is a diagramfor explaining a nethod of
produci ng a conposite magnetic sheet of a stacked type according to a
second enbodi nent of the present i nvent i on. Fig. 5is a diagramfor
expl aining a method of producing a conposite magnetic sheet having

unevenness on t c q§¥§g Il ?ﬁaQ t he
present inventi onhﬁ;m%ﬁéf?I Eblgfg. |C@1 etgci'%éllontt | ewﬂ% corrposn?'I
nmagnetic sheELimy GSEEssYthFoudel il ©fo Rtdlll1ing rolls Fig-theis a

di agram for explalning reduction of transmtting conponents and reflected
conmponent s afomizet tnivttagreti@ ivmeBsdinig tite g Sdft megesd tic Porienf
can be oriented during the rolling process between the two
rolling rolls 11 such that the flat soft magnetic powder
becomes parallel to the surface of the composite magnetic
sheet 12. By this, deterioration of a transmittance
characteristic due to a diamagnetic field can be prevented
so that also in this point the composite magnetic sheet 12
becomes high in quality.

Fig. 2 is a sectional view of the composite magnetic
sheet 12 showing the state wherein flat soft magnetic
powder 14 dispersed into a layer 12 of an organic binding
agent is oriented so as to be parallel to the surface of
the rolled composite magnetic sheet 12.

Here, "a diamagnetic field" Hd will be explained with
reference to Fig. 3.

A coﬁposite magnetic sample is marked for observation
of a magnetic particle orienting direction and processed
into a cubic shape. Using a VSM (vibrating type
magnetometer) , M-H curves (magnetization curves) in an
orientation direction of'the magnetic particles
(magnetization easy axis direction) and a direction
perpendicular to the orientation direction (magnetization
hard axis direction) are derived, respectively, with
respect to the cubic sample. Fig. 3 shows the M~H curve.

A line (shown by a dotted line in Fig. 3) passing the

origin is drawn in parallel to a linear region of the
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Fi-g. 5. Fig. 8 is a.diagramfor explaining a nmethod of the present

I nvention for producing an el ectromagnetic interference suppressing sheet
Wi th conposite nagnetic sheets and a conductor being stacked. Best Mbde
for Carrying Qut the Invention Now, enbodi ments of the present
invention will be explained with reference to the draw ngs.

Referring to Fig. 1, in a nethod of prod8cing a conposite magnetic sheet

according to one enbodi nent of the 6
present inv ' by,_ar i.ndi.ng 1 Xt . S0 gnet.l owder and an
organic binggkéggggny gn G%P§§S| gzégﬂ%gpggﬁ% 358%?z§§‘ﬁ§§¥ure in:) g? t he
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shape is prebatabhyionesiaghbeinagashc1lhhayli ig 88eNto be "a diamagnetic
field" HA.

A diamagnetic field in "the magnetization easy axis
direction" is represented by Hde, while a diamagnetic field
in "the magnetization hard axis direction™ is represented
by Hdd.

It was confirmed that the composite magnetic sheet
produced by the method of Fig. 1 realized a ratio Hdd/Hde
of not less than 4.

As the soft magnetic powder, an Fe-Al-Si alloy
(trademark: Sendust) or an Fe-Ni alloy (Permalloy) can be
used.

On the other hand, as the organic binding agent,
thermoplastic resin, such as polfester resin, chlorinated
polyethylene resin, polyvinyl chloride resin, polyvinyl
butyral resin, polyurethane resin, cellulose resin,
nitrile-butadiene rubber or stylene-butadiene rubber, or a
polymer thereof can be used.

Some of these organic binding agents may generate
heat to be self-fused due to friction upon rolling by the
foregoing two rolls. The degree thereof also depends on a
rotational speed of the rolls or a gap between the two
rolls. For those with small self-fusing degrees or thoée
with no self fusion, heating rolls may be used as the rolls
to cause the self fusion.

It may be arranged that a composite magnetic sheet of



i's,, for. exanple, an elastoner such as chlorinated polyethylene.

“Then, the atom zed m xture 10 is supplied between nutually confronting two
rolling rolls 11 and rolled so as to obtain a conposite nmagnetic sheet 12.
The conposite magnetic sheet 12 is cut into a conposite magnetic piece of
a desired shape upon, for exanple, using it, for application to an

el ectronic device so as to be nounted on® he el ectronic device.

Preferably, a mxture having particle diameters snaller than a thickness

of the conposi ' . ' f i zed
e 00 B el i ARAla e dot SR nmcbold Shel T Tdnd O, 00
rolls 11 COEU‘rb@&fsiélg bt Rtk @ﬁl&@@ﬁﬁ&&@%%é&iﬁi@d An'dy ca?Gyadld to

the given thickness of the conposité magnetic Sheet 12 to be produced, so
as to obtai noulte itpRRA%iral HiAgRct | spabiflically, a sheéds dbsainédd above,
by setting the particle dianeters of the atom zed m xture 10 prior to the
rol I i ng procébgough loaes nmilling pagiostssn tiisa fuaithean pasisede windext 0 t he
conposite magnetic sheet 12 is caused so that the high-quality conposite
magnet i ¢ shePreggynsc befwgeseFwo rolls with a reduced gap therebetween

so that a thin sheet can be obtained. On the contrary, a
plurality of, such as two, composite magnetic sheets each
produced through one rolling process are passed between two
rolls so as to be attached or joined with each other under
pressure, and thereby a composite magnetic sheet of a
stacked structure with an increased thickness can be
obtained. By repeating this method in a plurality of times,
a composite magnetic sheet of a given thickness can be
obtained. This pressure attaching method is effective for
producing a composite magnetic sheet of, particularly. a
large thickness.

dn the other hand, in case of using this pressure
attaching method, there is a possibility that exfoliétion
occurs between the mutually joined two sheets.

Referring to Fig. 4, it is preferable to provide in
advance unevenness 15 on surfaces, to be mutually attached,
of sheets 20A and 20B for preventing such exfoliation.

Fig. 4 is a diagram for explaining this method.

ISPecifically, embossing is applied onto the surfaces
of the first and second composite magnetic sheets 20A and
20B produced by the method of Fig. 1. Through this, the
surfaces of the first and second composite magnetic sheets

20A and 20B are formed with the unevenness 15 (that is,



7., - Further, by subjecting the atom zed m xture 10 to the rolling
process through the two rolling rolls 11, the atomzed m xture 10
including the flat soft nagnetic powder can be oriented during the rolling
process between the two rolling rolls 11 such that the flat soft nagnetic
- powder becones parallel to the surface of the conposite magnetic sheet

12. By this, deterioration of a transmt®8nce characteristic due to a

di amagnetic field can be prevented so that also in this point the

conposite ' et hi ' hLY- . [ 21is a
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organic binding agent is oriented so as to be parallel to the surface of
the rolled Gefpwasd eniBgHEly caifrintlithg two roliimy rolld ZMdetdHe fiel d”
Hd will be explained with
state wherein they are put one over the other with their
surfaces, formed with the unevenness 15, being in contact
with each other. Through this, both are attached under
pressure to obtain a composite magnetic sheet 22 of a
stacked structure.

As described above, by providing in advance the
unevenness 15 on the surfaces of the first and second
composite magnetic sheets 20A and 20B and applying the
rolling process by the rolling rolls 21 to the first and
second composite magnetic sheets 20A and 20B while they are
overlapped with each other, almost no air entrainment into
between the first and second composite magnetic sheets 20A
and 20B is generated. Thus, the high-quality stacked
structure composite magnetic sheet 22 can be obtained,
wherein the first and second composite magnetic sheets 20A
and 20B are hardly exfoliated from each other.

Further, by providing the unevenness 15 on the
surfaces of the first and second composite magnetic sheets
20A and 20B, a mutual contact aréa between the first and
second composite magnetic sheets 20A and 20B upon the

" rolling process increases so that a mutual attaching or
joining strength is enhanced. This also makes it difficult
for the first and second composite magnetic sheets 20A and
20B to be mechanically exfoliated so that the stacked

- structure composite magnetic sheet 22 excellent in



reference to Fig. 3. A conposi.te magnetic sanple is marked for
observation of a magnetic particle orienting direction and processed
a cubic shape. Using a VSM (vibrating type nmagnetoneter), MH curves
(magneti zation curves) in an orientation direction of the magnetic
particles (magnetization easy axis direction) and a direction
perpendi cular to the orientation directiron (magnetization hard axis

into

direction) are derived, respectively, with respect to the cubic sanple.

Fig. 3 shovgedinbdl Cat¥éngth émeoésg‘?g\giﬂyda dotted line in Fig. 3)
passing the originis drawn in parallel to a |linear region of the

8 obtained M H ot Vthe adhér i} | thd | bt R0 BRAYBIN R0 tdtibe
i ntersection point between this line and an Ms line (saturation

magnet i zat imrtdalky astached cibepressiuvernimaiott limiteld tdl.the sheeth
di amagnetic field in "the magneti zati on easy axis

produced by the method of Fig. 1, but the sheet of the
stacked structure pressure-attached by the method of Fig. 4
can be used. By this, it is evident that a sheet with a
further increased thickness can be obtained.

The surfaces of the composite magnetic sheets 12 and
22 produced by the methods of Figs. 1 and 4 are flat.
Therefore, electromagnetic waves incident upon the
composite magnetic sheets have some components to be
reflected on those surfaces or to transmit them. For
reducing the reflected components and the transmitting
components, in the presént invention, unevenness is formed
on both sides of the composite magnetic sheet by, for
example, embossing or the like. A forming method of the
unevenness will be described with reference to Fig. 5.

Referring to Fig. 5, by passing the composite
magnetic sheet obtained in Fig. 1 or 4 (here, collectively
represented by 30) between mutually confronting first and
second embossing rolls 31 and 31 such that the obverse
surface and the reverse surface thereof abut the first and
second embossing rolls 31 and 31, respectively, a composite
magnetic sheet 32 formed with unevenness (emboss) 16 on the
obverse and reverse surfaces thereof can be obtained.

As shown by a sectional view of Fig. 6, in the thus
produced composite magnetic sheet 32, flat soft magnetic

powder 13 is dispersed in a layer 13 of an organic binding



direction" is represented by Hde, while a diamagnetic field in "the
‘magneti zation hard axis direction" is represented by Hdd. It was
confirnmed that the conposite magnetic sheet produced by the nethod of Fig.
1l realized a ratio Hdd/ Hde of not |ess than 4. As the soft nmagnetic
powder, an Fe-Al-Si alloy (trademark: Sendust) or an Fe-N all oy
(Permal | oy) can be wused. On the dt%her hand, as the organic binding
agent, thernoplastic resin, such as polyester resin, chlorinated

pol yur ot hanc"PEarn, =88, FpC¥abRssy SRabE8hRae bEb Hpckompiti b pots™

styl ene- but agigag £HBPehs Or a polyner thereof can be used. Sone of
t hese organic binding agents may generate heat to be self-fused due to

friction upon rol | Régeb¥ih§etol PLEYOT N0akh WO1EELLEMadhet I8 Tw&Pe t HEr €Of al so
depends on a rotational speed of the rolls or a gap between the two

rolls. For tihneiddenthupon| theektirfasengfdehecesmposibesmagibticnsheetf

fusion, heating rolls my be used as the rolls to cause the self fusion.
32 having the unevenness 16 on the obverse and reverse
surfaces thereof partly enters the composite magnetic sheet
32, while the remaining part thereof is scattered on the
unevenness 16 so as to enter the composite magnetic sheet
32 from other portions of the unevenness on the surface.
This reduces the reflection level of a reflected wave R.
On the other hand, the electromagnetic wave entering the
composite magnetic sheet 32 collides with the soft magnetic
powder so as to be absorbed as an absorption loss A. The
electromagnetic wave, which has reached an outgoing surface
on the reverse side without collision, is scattered due to
the unevenness of the surface to return into the composite
magnetic sheet 32 again and subjected to multiple
reflection in the interior so as to be absorbed as the
~absorption loss A in the course thereof. As a result, a
portion of the electromagnetic wave entering the composite
magnetic sheet and absorbed due to the multiple reflection
in the interior ié increased. As a result, the
transmittance level of a transmitting wave T through the
composite magnetic sheet 32 is lowered, and the reflection
level of the reflected wave R is also lowered.

Therefore, by using the composite magnetic sheet 32,

the undesired electromagnetic waves can be effectively

'absorbed.



_It,.may -be arranged that a conposite magnetic sheet of

9 "a desired thickness is not produced through one rolling process, but
the rolling process may be divided and carried out in several tines.
Specifically, a sheet obtained through one rolling process is further
passed under pressure between two rolls_with a reduced gap therebetween
so that a thin sheet can be obtained. Onlfhe contrary, a plurality of,
such as two, conposite nagnetic sheets each produced through one rolling

process are passeqiel WPalhdMP a i &R Dol B B U gt th

each other under priessure, and thereby a Conposite€ magnetic s

stacked str ygitErferdrice upteanHialy BUEK ES hBAhd ewd Hokiptyi teBY
repeating this nethod in a plurality of tines, a conposite magnetic sheet

of a given tegrietcss shmetr 40 taid B Praduynest by cchad methicey ofetEier i S
effective for producing a conposite magnetic sheet of, particularly, a
| arge t hi ckdes¥x 4 and a conductor 50 which are stacked. .

First, two composite magnetic bodies with a desired
thickness is prepared according to the method of Fig. 1 or
4. On the other hand, as the conductive sheet 50 having a
plurality of holes, an Ni-plated mesh (net) textile, for
example, is prepared.

Then, in the state wherein the conductive sheet 50 is
sandwiched between the two composite magnetic sheets 40A
and 40B, these sheets are passed between mutually
confronting two rolls 41 so as to be attached in pressure
with each other. Through this, the sheet electromagnetic
interference suppressing body 42 having a conductor layer
(50) as a center layer and composite magnetic layers (40A
and 40B) , being magnetic loss layers, as surface layers can
be easily obtained.

Since the conductive sheet 50 has the plurality of
holes in the sheet electromagnetic interference suppressing
body 42, mutual attaching strengths among the first
composite magnetic sheet 40A, the conductive sheet 50 and
the second composite magnetic sheet 40B are increased so
that they are mechanically reluctant to exfoliate from each
other. Accordingly, the sheet electromagnetic interference

suppressing body excellent in mechanical strength can be

obtained.



On. the. other hand, in case of using this pressure  attaching nethod, there
Is a possibility that exfoliation occurs between the nutually joined two

sheet's. Referring to Fig. 4, it is preferable to provide in advance
unevenness 15 on surfaces, to be nutually attached, of sheets 20A and 20B
for preventing such exfoliation. Fig. 4 is a diagramfor explaining
thi s net hod. Speci fically, enboséﬁm)is applied onto the surfaces

of the first and second conposite magnetic sheets 20A and 20B produced by

t he net hod of Fi9Thé'°3h3932%$§2%533%h9° §Hriﬁ%€égﬂét%& {ihstggpd second

conposite magnetic sheets B are forned w th the uhevenness 15

(that is, example, an adhesive such as a bond £4f vihgUedn@siy .also
respectively. Subsequently, the first and second conposite magnetic sheets

20A and 20Biacerepsescthebpiutaal attachipgcebrengthagahengr théi Bgrsel | s 21
in the state wherein they are put one over the other with their  surfaces,
formed w t hconpoahtecmagoetis, sheehgdDh, ctheaconductive sheet 50 and
the second composite magnetic sheet 40B. As a result,
these sheets are difficult in mechanical exfoliation from
each other, and thus the sheet electromagnetic interference
suppressing body excellent in mechanical strength can be
obtained. In this case, to be concrete, the adhesive such
as the bond for vinyl is diluted with a lacquer reducer,
applied to the mesh textile as the conductive sheet 50 and
dried, so as to impregnate the conductive sheet 50 with the
adhesive.

Instead, the Ni-plated mesh textile as the conductive
sheet 50 may be impregnated with a thermosetting organic
adhesive excellent in adhesive property relative to the
organic binding agent of the first and second composite
magnetic bodies 40A and 40B (that is, a soluble parameter
Sp value is approximate to the organic binding agent).

This sheet electromagnetic interference suppressing
body is, for example, cut into an electromagnetic

interference suppressing body piece of a desired shape upon

use.

Industrial Applicability
As described above, according to the present
invention, the atomized mixture of the soft magnetic powder

and the organic binding agent is rolled by the mutually



wi.t h each other. Through this, both are attached under pressure to obtain
a conposite nagnetic sheet 22 of- a stacked structure. As descri bed
above, by providing in advance the unevenness 15 on the surfaces of the
first and second conposite nagnetic sheets 20A and 20B and appl yi ng the
rolling process by the rolling rolls 21 _to the first and second conposite
magneti ¢ sheets 20A and 20B whil e they L over | apped with each ot her,

al nrost no air entrainnent into between the first and second conposite

MRgnet i ¢ @Sk ErdiPAn@Newd Ol Bs 066 04194 € Oend i s 1ol il FlI Akddido St B ked

structure conposite nmagnetic sheet 22 can be obtained, wherein'the first

and second magpeisic gt céxceBl@et Sir (fledtitomddhat o hadvl Yalssdh ¢ Béred
from each ot her. Further, by providing the unevenness 15 on the

surfaces ofcapability canl e reiixdedosite nagnetic sheets 20A and 20B, a
mut ual contact area between the first and second conposite magnetic sheets
20A and 20B upon Eurthexn |sinre rthe oiven riduisxkness igan ke mchisved e hi ng
or joining strength is, enhanced. This also makes it difficult for the

first and SRRURLTDRHSIISTREIRT i hejhicknrge by reraptingdthfchani cal |y

EXfO|'atEdf%ifikg,tékésgg%gggkte magnetic sheet having a desired

electromagnetic wave absorption capability can be obtained.

Further, by providing the unevenness on the surface
of the composite magnetic sheet, there can be provided the
composite magnetic sheet excellent in electromagnetic wave
absorption capability and with reduced reflection and
permeation of electromagnetic waves.

Further, according to the present invention, there
can be provided the highly effective electromagnetic
interference suppressing sheet excellent in blocking and
absorbing the electromagnetic waves, which is formed by
rolling and attaching under pressure the foregoing

composite magnetic sheets and the mesh metal layer.



. structure conposite magnetic sheet 22 excellent in Ilumummn"”“l

strength can be obtai ned. ‘On the other hand, the sheil
20B to be nutually attached in pressure is not limted to the $heét ®» s *
produced by the nethod of Fig. 1, but the sheet of the stacked structure
pressure-attached by the nethod of Fig. 4 can be used. By this, it is
evident that a sheet with a further incrised thickness can be obt ai ned.
The surfaces of the conposite nagnetic sheets 12 and 22 produced by the
met hods of Figs. 1 and 4 are flat. ThehgfRfe, el ectronagnetic waves
I nci dent upon the conposite magnetic sheets have sonme conponents to be
refl ected on those surfaces or to transmt them For reducing the
refl ected conponents and the transmitting comnmponents, in the present
i nvention, unevennkss A smdthokdbf @rdhidinmg decaipddicte agritiicc sigseti | C
sheet by, for

which comprises:

a step of preparing an atomized mixture of soft
magnetic powder and an organic binding agent; and

a step of rolling said atomized mixture by mutually
confronting two rolls to obtain said composite magnetic
sheet.

2. The method of producing the composite magnetic
sheet of claim 1, wherein said organic binding agent is
fused upon said rolling by the two rolls so that sheeting
is realized.

3. The method of producing the composite magnetic
sheet of claim 2, wherein said organic binding agent is a
self-fusion material and is fused by friction upon said
rolling.

4. The method producing of the composite magnetic
sheet of claim 2, wherein said two rolls are heating rolls,
and said organic binding agent is heated and fused upon the
rolling by said rolls.

5. The method of producing the composite magnetic
sheet as recited in any of claims 1 to 4, wherein said soft
magnetic powder is formed of flat particles, and surfaces
of the flat particles are oriented in a rolling direction
upon said rolling.

6. The method of producing the composite magnetic

sheet as recited in any of claims 1 to 5, wherein the
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.exanpl e, enbossing or the like. A.form ng nethod of the un
" described with reference to Fig. 5. Referring to Fi gi mlmlll TII'
t he conposite magnetic sheet obtained in Fig. 1 or 4 (here Iemtlve
represented by 30) between nutually confronting first and second enb053|ng
rolls 31 and 31 such that the obverse surface and the reverse surface

t hereof abut the first and second enboéging rolls 31 and 31, respectively,
a conposite magnetic sheet 32 forned with unevenness (enboss) 16 on the

obver se andodmyes S€e Sk fctm&efoﬁeﬁ&@d%d@é% the ro e@*&gﬁ"g by a

sectional view of Fig. in the thus produce Site nagn heet

32, flat sosialdmgmtmlwpvﬁeén Ifoimed i H0ES S€loube 2 pEYPIdds LfraPiPrganic
blndlng 12 agent, and the enbossed

unevenness BdlfRde oro@chabh lass thanles, thetwadn a diamadiedieid ifield Fig. 7,
an el ectronmagnetic wave | incident <§0n the surface of the conposite
magnetic s in a magnetization hard axis direction and a

diamagnetic field Hde in a magnetization easy axis

direction.

7. The method of prdducing the composite magnetic
sheet as recited in any of claims 1 to 6, wherein said soft
magnetic powder has particle diameters smaller than a
desired thickness of the composite magnetic sheet to be
produced.

8. The method of producing the composite magnetic
sheet of claim 7, wherein said rolling step is a step of
rolling said atomized mixture by the two rolls confronting
with a distance therebetween substantially equal to said
thickness so as to obtain said composite magnetic sheet.

9. The method of producing the composite magnetic
sheet as recited in any of claims 1 to 5, which has,
subsequent to said rolling step, an under-presspre step of
further passing said composite magnetic sheet between
rolling rolls so as to reduce its thickness to a desired
thickness.

10. The method of producing the composite magnetic
sheet as recited in any of claims 1 to 6, which has a
stacking step of attaching under pressure a plurality of
the overlapped composite magnetic sheets obtained by said
rolling step so as to obtain the composite magnetic. sheet

of a desired thickness.
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32 having the unevenness 16 on the obverse and reverse sur

partly enters the conposite magnetic sheet 32, while the riﬂﬂm"ummﬂmmnm
thereof is scattered on the wunevenness 16 so as to enter the cénpbsites *
magneti c sheet 32 fromother portions of the unevenness on the surface.
This reduces the reflection level of a reflected wave R On the other.

hand, the el ectromagnetic wave enteringlt e conposite magnetic sheet 32
collides with the soft nagnetic powder so as to be absorbed as an

absorption | oss Aiilherngl seithodReRcpredieifg WhieCRolipSshieaChggnakieut goi ng
surface on the reverse side without collision, is scattered due to the
unevenness sheébeofuciaim 10,rehich fatthébecomppisése nagnetic sheet 32
again and subjected to nultiple reflection in the interior so as to be
absorbed as the &sommvenness foxming stepo oS £anmimngp funehemesss Wit , a
portion of the el ectromagnetic wave entering the conposite magnetic sheet
and absor beEegRectivehsurfipees| af rapidcpleralitviof compesite magnetiased.
As a result, the transmttance |evel of a transmtting wave T through the
conposite @EP¢ @Aet 32 is lowered, and the reflection level of the

L,:;lngfit gds\r’]\g\éf 3R2 i’aS p%less%dr%v—\eartet%ching steEh%r.f:e faq{t%cht:}.%gu%in%rt he composite
. pressure said plurality of composite magnetic sheets by the
mutually confronting two rolls in the state that they are
put one over the other with said surfaces, formed with the
unevenness, being in contact with each other.

12. The method of producing the composite magnetic
sheet of claim 11, wherein said unevenness forming step
applies embossing to the respective surfaces of said
plurality of composite magnetic sheets.

13. The method of producing the composite magnetic
sheet as recited in any of claims 1 to 12, which further
comprises a step of forming unevenness on obverse and
reverse surfaces of said composite magnetic sheets fo;
suppressing permeation of an electromagnetic wave.

14. The method of producing the composite magnetic
sheet of claim 13, wherein said unevenness is formed by
applying embossing to said first and second main surfaces.

15. The method of producing the composite magnetic
sheet of claim 14, wherein said embossing is carried out by
passing said composite magnetic sheet between mutually
confronting first and second embossing rolls such that its
obverse and reverse surfaces abut said first and second

embossing rolls, respectively.
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) the undesi red el ectromagneti c waves can be effectively absor
13 Fig. 8 shows a nethod of producing an el ectromagnet”“ﬂll"II"I“"J'!LU”“'
i nterference suppressing body 42 having two conposite nagnetic Sheetsw *
and 40B produced by the nmethod of Fig. 1 or 4 and a conductor 50 which are
st acked. First, two conposite nmagnetic bodies with a desired

t hi ckness is prepared according to the M®hod of Fig. 1 or 4. On the other
hand, as the conductive sheet 50 having a plurality of holes, an Ni-plated

mesh (net) textiley fory Eﬁ?@? the state
wherein the conduc |ve shee ‘ag P§t§?n%%{gﬁ%1 Se em%é:r? tevvg: conposite
magneti ¢ Shgﬁftaré%en%ad sﬁ%xetsg.e.a SB &h&ﬁ:&_a&é&&%@db%waamat ual 'y
confronting two rolls 41 s6 as to be ached in pressure wth each other.

Through t hi gontihetikeckheletC havingnat pQ.ur'allh.t&f oEchogesURpr eandaichedy 42
havi ng a conductor | ayer
between two composite magnetic sheets produced in the
method of producing the composite magnetic sheet as recited
in any of claims 1 to 12, and these sheets are attached in
pressure by mutually confronting two rolls to obtain a
stacked sheet as the electromagnetic interference
suppressing body.
17. The method of producing the electromagnetic
interference suppressing body as recited in claim 16,
'wherein said conductive sheet having the plurality of holes
is a mesh conductive sheet.
18. The method of producing the electromagnetic
interference suppressing body as recited in claim 16 or 17,
wherein said conductive sheet is impregnated with an
adhesive.
19. The method of producing the electromagnetic
interference suppressing body as recited in claim 18,

wherein said adhesive is an adhesive excellent in adhesive

property relative to said organic binding agent.
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_(505 as a center |ayer and conposite nhgnetic | ayers (40A and 40B), being
“magnetic |loss |layers, as surface |layers-<can be easily obtained.
Since the conductive sheet 50 has the plurality of holes in the sheet
el ectromagnetic interference suppressing body 42, nutual attaching
strengths anong the first conposite nmagnetic sheet 40A, the conductive
sheet 50 and the second conposite magnetd& sheet 40B are increased so
that they are nmechanically reluctant to exfoliate fromeach other
Accordi ngly, the sheet electronagnetic interference suppressing body
~excellent in mechanical strength can be obtained.
14 The conductive sheet 50 is ixgymegeated with, for exanple, an
adhesive such as a bond for vinyl. This also increases the nutual
attaching strengths anong the first conposite nagnetic sheet 40A, the
conductive sheet 50 and the second conposite nmagnetic sheet 40B. As a
result, An atomized mixture of flat soft magnetic powder and
an organic binding agent is rolled by mutually confronting
two rolling rolls so as to easily produce a composite
magnetic sheet excellent in electromagnetic wave absorption
characteristic. A plurality of the composite magnetic
sheets are stacked by forming unevenness on joining
surfaces thereof and rolled so as to realize a desired
thickness. By sandwiching a mesh metal layer between the
foregoing two composite magnetic sheets and joining them by
applying rolling thereto, a mechanically strong
electromagnetic interference suppressing sheet can be
easily obtained. For reducing reflection and transmittance
of electromagnetic waves of the composite magnetic sheet,
embossing is applied to obverse and reverse surfaces

thereof.



t hese sheets are difficult in nechanical exfoliation from each other, and
“thus the sheet electromagnetic interference suppressing body excellent in
mechani cal strength can be obtained. In this case, to be concrete, the
adhesive such as the bond for vinyl is diluted with a | acquer reducer,
applied to the nmesh textile as the conductive sheet 50 and dried, so as to
i npregnate the conductive sheet 50 with the adhesive. | nstead, the
Ni -pl ated mesh textile as the conductive sheet 50 may be inpregnated with
a thernosetting organic adhesive excellent. in adhesive property relative
to the organic binding agent of the first.and second_ conposite nagnetic
bodi es 40A and 40B (that is, a soluble paraneter Sp value is approxinmate
to the organic binding agent). . Figp; ¢ sheet el ectromagnetic
interference suppressing body is, for exanple, cut into an el ectromagnetic
i nterference suppressing body piece of a desired shape upon use. :

I ndustrial Applicability As d€scri bed above, according to the present
invention, the atom zed m xture of t oft magnetic powder

I 12

Fig. 2

14 13 12
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.and. the organic binding agent is rolled by the nutually

15 confronting two rolls so that -the nmass-produci ble conposite nagnetic
sheet excellent -in el ectromagneti c wave absorption capability can be
provi ded. Further, since the given thickness can be achi eved by
reduci ng or increasing the thickness by repeating the rolling, the
conposite magnetic sheet having a desired electromagnetic wave absorption
capability can be obtai ned. Further, by providing the unevenness on
the surface of the conposite nagnetic sheet, there can be provided the
conposite magnetic sheet excellent in electromagnetic wave. absorption
capability and with reduced refl ect f89-add perneation of el ectronmagnetic
waves. Further, according to the present invention, there can be
provi ded the highly effective electromagnetic interference suppressing
sheet excellent in blocking and absgfping the el ectromagnetic waves, which
is formed by F '

Msfr— > — —
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Qrol?ing and attachi ng under pressure the foregoing conposite magnetic
- sheets and the nesh netal |ayer. - 16

CLAI M5 1. A nethod of producing a conposite nmagnetic sheet, which
conpri ses: a step of preparing an atom zed m xture of soft nagnetic
powder and an organi c binding agent; and a step of rolling said

atom zed m xture by mutually confronting two rolls to obtain said
conposite magnetic sheet, wherein said organic binding agent is fused
upon said rolling by-the two rolls so that sheeting is realized. 2.
The method of producing the conposite nmagnetic sheet of claim 1, wherein
said organic binding agent is a self-fusion material and is fused by
friction upon said ' Fig.

__-3l

Fig. 6

374



.rol bing. 3. The met hod producing of the conposite magnetic sheet of
" claiml, wherein said two rolls are heating rolls, and said organic

bi ndi ng agent is heated and fused upon the rolling by said rolls.

4. The method of producing the conposite nagnetic sheet as recited in any
of claimse 1 to 3, wherein said soft magnetic powder is fornmed of flat
particles, and surfaces of the flat particles are oriented in a rolling -
direction wupon said rolling. 5. The met hod of producing the-
conposite magnetic sheet as recited jpn any of clainms 1 to 4, wherein the
17 conposite nmagnetic sheet obtaineﬁl?hr%ugh the rolling by said two
rolls, when formed into a cube, provides a ratio Hdd/ Hde, of not |ess than
4, between a diamagnetic field Hdd in a qgénetization hard axis direction
and a diamagnetic field Hle in a magneti ion easy axis

Fig. 8
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di reation. 6. The net hod of produm ng t%@%q&“nénetlc sheet

as recited in any of clalns 1 to-5, wherein said sof ¥ etic powder has
particle di anpLe anz har a de5|red t hi ckness of conposite

magnetic shee REPLA@EMEN’{SOSMEEI 7. Thgubstituoe shéetor ddublayy19989
conposi te maghe 0 lpi m 6, wherein said FOHI4ﬁk6%eﬁ—F&H&%HHﬂ}——

xtufe by thelfwo rolls confrontin
n'%éﬁ%g@an iplly equal to said thi ckgﬁmﬁwm Uﬂ JHIIL
nagne sheet . oyaqmg 8- The neth

subsequent t 0 Le-ad-d an under-pressure step of further passlng
sai d conposite nagnetlc sheet between rolling rolls so as to reduce its
thickness to a desi.regl nlelthel@1oESproducing & cbhpostickothagheltsiedsheed ,t he
conposite magnetic sheet as recited in any of clains 1 to 5, which has a
st acki ng st ethizh atdmpehises under pressure a plurality of the overl apped

conposite nmagnetic sheets obtained by said rolling step so as to obtain
t he conposite nagretitersinfetpreparing an atomized mixture of soft

magnetic powder and an organic binding agent; and

a step of rolling said atomized mixture by mutually
confronting two rolls to obtain said composite magnetic

sheet, wherein said organic binding agent is

fused upon said rolling by the two rolls so that sheeting
is realized.

2. The method of producing the gomposite’magnetic
sheet of claim !, wherein said organic binding agent is a
self-fusion material and is fused by friction upon said
rolling.

3. The method producing of the composite magnetic -
sheet of claim 1, wherein said two rolls are heating rolls,
and said organic binding agent is heated and fused upon the
rolling by said rolls.

4, The method of producing the composite magnetic
sheet as recited in any of claims 1 to 3, wherein said soft
magnetic powder is formed of flat particlee, and surfaces
of the flat particles are oriented in a rolling direction
upon said rolling.

5. The method of producing the composite magnetic

sheet as recited in any of claims 1 to 4, wherein the



of a desired thi
10. The nethod’' o
whi ch further co
unevenness on r
sheets; and

pp——— 1

unevenness form ng step of form ng

of said plupstiiuty shbetoribdaw188gnet i c
hi ng ep of attaching under pressure
said plurality o conp05|te nagnet'c sheets by the nutually confronting
two rolls in thel re put one over the other with said
surfaces, foompdsitéhmbagnetinoesheeesebtasthed throaghathevwrbbleaghbgt her.

11. The nethod of producing the conposite nmagnetic sheet of claim 10,
wher ei n sai satdebennzeilsor whey fospedapptoes eubesspagvidesha raspective
surfaces of said_ plurality of conposite magnetic sheets. 12. The
met hod of pHed(Edag ?ﬁeneﬁnb6§$tEhﬁﬁgﬂetpet"een a diamagnetic field

Hdd in a magnetization hard axis direction and a

diamagnetic field Hde in a magnetization easy axis
direction.

6 . The method of producing the composite magnetic
sheet as recited in any of claims 1 to 5, wherein said soft
magnetic powder has particle diameters smaller than a’
desired thickness of the composite magnetic sheet to be
produced.

7. The method of producing the composite magnetic
sheet of claim 6, wherein said rolling step is a step of
rolling said atomized mixture by the two rolls confronting
with a distance therebetween substantially equal to said
thickness so as to obtain said composite magnetic sheet.

8. The method of producing the composite magnetic
sheet as recited in any of claims 1 to ¥, which has,
'subsequent to said relling step, an under-pressure step of
further passing said composite magnetic sheet between
rolling rolls so as to reduce_ité thickness to a desired
thickness.

9. The method of producing the composite magnetic
sheet as recited in any of claims 1 to 5, which has a
stacking step of attaching under pressure a plurality of
the overlapped composite magnetic sheets obtained by said
rolling step so as to obtain the composite magnetic sheet

of a desired thickness.



sheet as recited i;n any of ¢lains 1 to 11, which furttﬂuulﬁlmﬂmmm!mstep
of form ng unevenness on obverse and reverse surfaceSy0: te
magnetic sheets for suppressing perneation of an el ectronagnetic wave.

13. The nethod of producing the conposite nqgﬂgﬂ%%ngﬁggk;gZngnﬂ@EEQ,
wherei n said unevenness is formed by applying enbossing to said first and

second nai n surfaces. 14. The nmethod of producing the conposite
magnetic sheet of claim 13, wherein said enbossing is carried out by
passi ng said conposote Thegrmeethod heftpbedueing ntheatbypositié reagnatiéi r st
and second enbossing rolls such that its obverse and reverse surfaces abut
said first sheefe@hdlaimodsi mpiah (Brthenconpriges:

19 15. A nmethod of producing an el ectromagnetic interference
suppr essi ng body cﬁ&rHEF@FPE&&Siﬁ°FﬂngaSt88n85cfP§E‘§He§PeHSVPﬁ§sa°n

pl ural ity of Mlestve AU be DEIP LMD SO LGB IS S
' sheets; and

a pressure-attaching step of attaching under
pressure said plurality of composite magnetic sheets by the
mutually confronting two rolls in the state that they are
put one over the other with said surfaces; formed with the
unevenness, being in contact with each other.

11. The method of producing the composite magnetic
sheet of claim 10, wherein said unevenness forming step
applies embossing to the respective surfaces of said
plurality of composite magnetic sheets.

12. The method of producing the composite magnetic
sheet as recited in any of claims 1 to 11, which further
comprises a step of forming unevenness on obverse and
reverse surfaces of said composite magnetic sheets for
suppressing permeation of an electromagnetic wave.

13. The method of producing the composite magnetic
sheet of claim 12 , wherein said unevenness is formed by
applying embossing to said first and second main surfaces.

14 . The method of producing the composite magnetic
sheet of claim 13, wherein said embossing is carried out by
passing said composite magnetic sheet between mutually
confronting first and second embossing rolls such that its

obverse and reverse surfaces abut said first and second
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met hod of producing the conposite magnetic sheet as FECII l”ﬂ”ﬂﬂﬂ Iﬂ"
clains 1 to 1F, and these sheets are attached in pressu sy *

confronting two rolls to obtain a stacked sheet as the el ectromagnetic
interference suppressing body. - 16. gtf— A 7ddayi Y899 he

el ectromagnetic interference suppressinggbody as recited in claim 15,
wherein said conductive sheet having the plurality of holes is a nesh
conducti ve sheet. 17. The method of producing the el ectromagnetic

i nterference suppressi 17y nathodoff gxiddtting dAmishek?mmaktmetiwher ei n sai d
conductive sheet is inpregnated with an adhesive. 18. The met hod of
produci ng t heteréerepmegsuppressingr bedynchazagtesdgiedgibothadsarecited in
claim1l7 , wherein said adhesive is an adhesive excellent in adhesive

property reFRRAVELEYSs #P@es: BAVFEShPnBlNF2ddsu Of holes is sandwiched

between two composite magnetic sheets produced in the

method of producing the composite magnetic sheet as récited
in -any of claims 1 to 11, and these sheets are attached in
pressure by mutually confronting two rolls to obtain a
stacked sheet as the electromagnetic interference
suppressing body.

16 . The method of producing the electromagnetic
interference suppressing body as recited in claim 15,
wherein said conductive sheet having the plurality of holes
is a mesh conductive sheet.

17 . The method of producing the electromagnetic
interference suppressing body as recited in claim 15 or 16,
wherein said conductive sheet is impregnated with an
adhesive.

18. The method of producing the electromagnetic
interference suppressing body as recited in claim 17 ,
wherein said adhesive is an adhesive excellent in adhesive

property relative to said organic binding agent.
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