[Title of the Invention] . CONDUCTI VE MATERI AL AND METHOD OF
MANUFACTURE THEREOF [Field of the Invention] The
preseént invention relates to a conductive material suitable as a gasket
material for shielding the electromagnetic wave |eaking mainly from

el ectric devices and equipnent and a nethod of manufacture thereof.

[ Description of the Related Art] In recent years, electronics
equi prrent Uﬂy%hgdb@gthgeﬁgqggklgg uters, television ganes, portable
t el ephone,> and the |like have co to be widely used and the ownership

t hereof has extende@dwmmwemmlaixmt iads MeWiOD e vafpaRTiuRR of the use
of these equipnent fromindustrial fields to honme applications, the

problem that the elragrRE@Fagneti c wave | eaking fromthese equi pnent may
cause an operation error of other electronics equipnment and radio wave
interfered@demdro&ommanumaemadoeduipnent has beconme an increasingly
serious subject of discussion in mass nedi a. Under these
ci rcunmst ances, a deffined presieingh iinyenitd onelredatesi ¢ andondlugttdyei ndustri es
for an electrona netic wave shielding material which exhibits an excellent
maski ng @Efteaiaflosudiabdist iasg & Atisked mdttertiade foas shfieiddng the
electronagnetlc waves | eaking from such deV|ces and _ equi pnent .

General | y 8157 (ESPRGPRNIF S TodSANIAI SRSy fgom electric devices

and equipment and a method of manufacture thereof.
[Description of the Related Art]

In recent years, electronics equipment including
personal compufers, television games, portable telephone,
and the'like have come to be widely used and the ownership
thereof has extended into home applications. With the
expansion of the use of these equipment from industrial
fields to home applications, the problem that the
electromagnetig wave leaking from these equipment may cause
an operation error of other electronics equipment and radio
wave interference for communication equipment has become an
increasingly serious subject of discussion in mass media.

Under these circumstances, a demand is high in the
electronics and related industries for an electromégnetic
wave shielding material which exhibits an excellent masking
effect for preventiné various interferences of the
electromagnetic waves leaking from such devices and
equipment.

Generally, an especially serious problem of the




el ectromagneti c wave generated from el ectronics devices and equi pment
derives fromthe el ectromagnetic wave |eaking from the joints of the parts
constituti'ng a housing of the equipnent and fromthe gaps between the
doors mounted on the housing. Various forns of gaskets have so far been
proposed for shielding the el ectromagnetic wave | eaking therefrom

A practical effect has been achieved to sonme degree by a gasket product
havig a conpression resistane and a netal-like conductivity as a shiel ding
mat eri al exdiidy triaugpgre tsief fwapieergerstriadied rfyovagdeiatyrondgsh devdicegu@nd as
shown in Fig. 1, is nade of a foamed pol yurethane naterial naking up a
rect angul arepriramard] sapethe fram ddhes ahgrdhanaagtic gave leafde dlfaosd
with nmetal but adhesively wound with a netal-plated fiber cloth 2, and an

adhesi ve | & PInts 1Qf e REETR ARSIt ing @ dpvsdayw &F (19 fi ber
cloth, after which the rel easing paper, 4 is |aid thereon. The . foaned

ur et hane et BHRen 1and I{F‘ﬂ%eﬂ?e rfg?%/é?et%ﬂ? 00Ls Mapnfied Ioé’xiq%el ity
and cushio roperty,,is mterially so . k that the rk of cutti he
mater ol | Ot o i Foie or Taghids e, 44 4 oy Etdrdtpd
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bei ng the situation, a Tonpression-no oanmed mater| i's actually used
which is permanently gdelofd@tdy Heidi: HAEWBRI Yo HIBVRE S ddnd he desired
thickness in order to "attach a conpression resistance. Such a

ggSKEt mat efd qited Soy B Udad k1€ hIYa Gc B0y a compression resistane and

o a metal-like conductivity as a éhielding material exhibiting
a sufficient shielding capacity. Such a product, as shown
in Fig. 1, is made of a foamed polyurethane material making
up a rectangular parallelopipedal porous synthetic resin
sheet 1 not plated with metal but adhesively woﬁnd with a
metal-plated fiber cloth 2, and an adhesive layer 3 is
formed on the whole or part surfacé of the fiber cloth,
after which the releasing paper 4 is laid thereon. The
foamed urethane material actually used, however, because of
its high flexibility and cﬁshion property, is materially so
weak that the work of cutting the material into a thin strip
with a specified width in a predetermined direction is
considerably difficult from the technical standpoint. Such
being the situation, a compression-molded foamed material is
actually used which is permanently deformed by being
thermally compressed to the desired thickness in order to
attach a cdmpression resistance.

Such a gasket material is manufatured by a method



in which .a parallelopipedal foanmed polyurethane material nechanically
sflited in advance is wound with a netal plated fiber cloth having an
adhesi ve.” This manufacturing process requires considerable |abor,
resulting in an increased production cost. [Object of the Invention]

The present invention has been developed in view of this present
situation, and the object of the invention is to provide a conductive
material and a nmethod of _fapricatjon thereof, which elimnates, conplicated

steps reqtf ré¥fihyre iRaRg iR IoRIRRAR RS R BiTHRAMfetTREGM 2} d  gasket
mat erial s and whjch can Ss- produce a gasket terjal lowin cost

ini or m | IR 1SALEG S BEed o Y 15 Oy arLe B bl | RORERd on)
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According Lo, SSPEEL 1 8L 4P | TYESY | Ofas f@:i:rgg bgnskée}% Oi’ﬁ&e&'a%?&onduc“ ve

mat eri al SU|?§£ﬁ% as an electromagnetic §%|e mat er | in which an
organi ¢ fiheiustidstaved, sheet and a porous synthetic resin sheet are

integrally laid one on the other into a conposite sheet and netallized.
Accor di ng E@bﬁeéeC@ﬂdt@§pf@&eﬁﬁié@P invention, there is provided a nethod

of fabricating a conductive - 3-

The present invention has been developed in view
of this present situation, and the object of the invention
is to provide a conductive material and a method of
fabrication thereof, which eliminates complicated steps
required for fabricating conventional electromagnetic shield
gasket materials and which can mass-produce a gasket
material low in cost, uniform in quality amnd high in
reiiability.

[Summary of the Invention]

The present inventors have develbped this
invention as a result of an intensive study to achieve the
above-mentioned objects.

According to one aspect of the invention, there is
provided a conductive material suitable as an
electromagnetic shield gasket material in which an organic
fiber-structured sheet and a porous synthetic resin sheet
are integrally laid one on the other into a composite sheet
and metallized.

According to a second aspect of the invention,

there is provided a method of fabricating a conductive



T~ 1 .
material suitable as an el ectronagnetic shield gasket, in which an organic
fiber-structured sheet and a porous -synthetic resin sheet are bonded one
on the ofher, and the resulting conposite sheet is plated with a netal.

[Brief Description of the Draw ngs] Fig. 1 is a perspective view
schematically showi ng a conventional electromagnetic wave shield gasket

mat eri al . Fig. 2 is a perspective view schematically showi ng an
el ectromagneti ¢ wave shi el d _gasket material conpri.si,ng _a conposite

materi ol DGHSTIE) SR ey O7f POEFIORAOPGTel SPHELA 4RE"E tporBus

synt hetic_resin sheet and an adhesi ve Irae>éer f ormed .on the pQr ous sheet

~surface a@@%f& ﬁ51ﬂ§3ﬁﬂ§cilﬁﬂﬁﬁﬁﬁ).uCtu ?heetFF§g ?_Pgrg Serspective
Vi ew SCheiiidit SUQUUndllt 98 Healan e MRS RcREd OaRlelagn e | a!

conprising-a nposite material compos an organic fTiber-structured

sheet and ,a Rar Y3y %Hﬂb%tiit‘"e Sidt g@e?’tla %‘31 Irddhesiere .l ayer formed on

the surface of the organic fiber-structure sheet according to the

inventi on.@;ief Descrifftdord JfS theS $lawdRds]vi ew schematically showi ng a
conposite terial sheet conposed of an organic fiber- structured sheet

and a porous synt hetrig.r asiis $eRirspRGAVd RY.ewo sidhemiatVieailil@n showing

Fig. 5 is a sectional view schematically showing an electromagnetic shield

gasket mateerdoaivertniprsdd edfectreomnagmeEids wa vienistriiedld Yaskie tomalkiegiad .

according to the -4-

' Fig. 2 is a perspective view schematically showing
an electromagnetic wave shield gasket material comprising a
composite material composed of an organic fiber-structured
sheet and a porous synthetic resin sheet and an adhesive
layer formed on the porous sheet surface according to the
invention.

Fig. 3 is a perspective view schematically showing
an electromagnetic wave shield gasket material comprising a
composite material composed of an'organic fiber-structured
sheet and a porous synthetic resin sheet and an adhesive
layer formed on the surface of the organic fiber-structured
sheet according to the invention.

Fig. 4 is a sectional view schematically showing a
composite material sheet composed of an organic fiber-.
structured sheet and a porous synthetic resin sheet
according to the invention.

Fig. 5 is a sectional view schematically showing

an electromagnetic shield gasket material composed of the

composite material sheet of Fig. 4 according to the
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I pventi on wherein the porous synthetic resin surface thereof 1is partially
coated with an adhesi ve. Fi'g. 6 is a sectional view
schemati tally showing an el ectromagnetic shield gasket naterial conposed
of the conposite material sheet of Fig. 4 according to the invention
wherein the organic fiber-structured sheet surface thereof is partially
coated with an adhesi ve. Fig. 7 is a sectional view schematically
showi ng an el ectromagnetic shield gasket material conposed of the
conposi t e ivaeatign sheaeiss thieg poroyecsvaithgtis mrein syadeicon thieEEStn t he

whol e surface of the orous synthetlc resin material thereof is coated
with a codfuddnfdaddies with an adh

®§1VE-i s a sectional view
h ticall h | ect t hi el d t | d
of the  composi te madgH eléﬁ%e{s%&f Bra 1 PR SEhERG A TRV o
wh in t | f . f t |
Coat ed i t SIESTFAEGEE, s e Wil %%é’%rs%%e%i' Ve vi ew

schemat i cldpotIQW RE e %qr tghl%létygcg(;tFl mo%lcguct | v? tg’lh tHeeet with the

rel easing paper (or fil arrange e con esive layer in

Fig. 8.  jpvention E}_rgereli% Ithel JIQaHRRC e ite MU RGN IdtRldty sudtadg a
partially-cut conposite materi al eet wwth the releasing paper arranged

og the adhesiref agepdmrimdy Watﬁea ki HHN il @dresive.

o Fig. 7 is a sectional view schematically showing
an electromagnetic shield gasket material composed of the
composite material sheet of Fig. 4 according to the
invention wherein the whole surface of the porous synthetic
resin material thereof is coated with a conductive adhesive.

Fig. 8 is a sectional view schematically showing
an electromagnetic shield gasket material composed of the
composite material sheet of Fig. 4 according to the
invention wherein the whole surface of the organic fiber-
structured material is coated with a conductive adhesive.

Fig. 9 is a perspective view schematically showing
a partially-cut compoéite material sheet with the releasing
paper {(or f£ilm) arranged on the conductive adhesive layer in
Fig. 8. |

Fig. 10 is a perspective view schematically
showing a partially-cut composite material sheet with the
releasing paper arranged on the adhesive layer formed

partially in Fig. 6.



The béfépﬁctive views of Figs. 9 and 10, which are for explaining the
partially-cut state, show the structural parts in sinplified fashion and

are thus different fromthe remaining di agrans. _ In the figures,
reference nuneral 1 designates a porous synthetic resin sheet not plated
with a netal, nunmeral 1' a porous synthtic resin sheet plated with a

nmetal, nuneral 2 a fiber cloth plated wwth a netal, nuneral 3 an adhesive

| ayer, nunmeral 3' a conductive adhesive layer, nunmeral 4 a releasing
paper, numeral 5 an ThYyRRESRePeive Ciewrtf cifighesd Atk Wwhich ame al |
and nuneral 6 al%ggﬁﬁkgportion. Description of the Preferred

Enbodi nents§* €¥P ARG PREFL l%ﬁﬁﬁ%ﬁfﬁt%ﬁ?oﬁﬂﬂ?ﬂiﬁﬁﬁrﬁfﬁ#q%ﬁrath
i tabl | ect tic.shig aske eri according to e
ot esent i HORRET o FEMTBEEEET CFET LT et nEheh e TE 1. TN FE hr

as shown i | OSs adhesive layer 3 covered with the rel easing
paper 4is;]'£le %gﬁ%g§6%9?ﬁ%?€%ble or part of the outer surface of a

metal | ized conpositer il i g g shaet }%ﬁﬁﬁcé Qudet a2 c&%a?l%é%/egs r'%t erial

suitable as an el ectromagnetic wave gasket nmater

conposi t & PEthd by SHeek ic PFOSIC esh by | 208 NG £6k AR & SN Eeal

fiber-structured sheet and a porous synthetic resin sheet on one anot her
i n advanceniumserl at €ds Wétows N@fath t B0 0rddien W& op1Padd #ied he conposite

material sheet thus obtained is coated with an adhesive and :
-6- metal, numeral 2 a fiber cloth plated with a metal, numeral
3 an adhesive layer, numeral 3' a conductive adhesive layer,
numeral 4 a releasing paper, nuﬁeral 5 an organic fiber-
structured sheet plated with a metal, and numeral 6 a bonded
portion. |
[bescription of the Preferred Embodimenté]

A typical example of a conductive material
suitable as an electromagnetic shield gasket material
according to the present invention has a'sectional structure
as shown in Fig. 4.. Further, as shown in Figs. 5 to 8, an
adhesive layer 3 covered with the releasing paper 4 is
formed on the whole or part of the outer surface of a
metallized composite material sheet thereby to form a
conductive material suitable as an electromagnetic wave
shield gasket material. Also, a composite material sheet
produced by laminating an organi§ fiber-structured sheet and

. @ porous synthetic resin sheet on one another in advance is

plated with a metal, and the whole or part of the composite

material sheet thus obtainéd is coated with an adhesive and



t hen covered with the rel easing paper thereby to forma conductive
material suitable as an el ectromagnetic wave shield gasket.

Fig. 2 is a perspective view showi ng an el ectronmagnetic wave shi el d gasket
material representing an exanple formcut out fromthe shield gasket
material of Fig. 5 in a specified size,, and Fig. 3 is a perspective view
showi ng an el ectromagneti c wave shield gasket material representing an
exanple formcut out simlarly fromthe shield gasket material shown in
Fig. 6. then covergdewiithethet rgdeardndspaees @geaebm tRefPH®eAt i on

i ncl ude woven, knit, and nonwoven fabric and the like fiber cloth. The
fibers rral?%&uﬁﬁlﬁ’ﬁeg‘étﬁ&tléh sud tepleuds sR e&F@&ﬁP&‘aﬂf‘SérlC wage 5

chem cal her.  such a% synthetic fiber, sem -synthetic fiber and
regeneraté lF}geﬁ 8§kefatural fiber such as vegetable fiber and anirm

fiber. I'n spite of hIS R%l%aﬁk%%Pe Qﬁ que?%w%WEIQESP acrylic fiber or
3 0 y

the I|ike synthetic |ber IS o era I'C ester

(polyet hyl.qne ttr%ﬁx%@fﬁ%*% gloatalef gk 165 g%%tp Fn‘réft%%?xg'le reg}@%%‘f t 1'nBer

preferably are a Ianent avin sin ber genier.

Al'so, nonwyemild Befrm %u’EDro%t ekl 8n3%18 GURR®! mbitRehiag! Q;Tfh FLEhe
wei ght of the fiber cloth is preferably about "10 to 100 g/nerr].

I'n order t50 ige@UIsRley iFaRAS st zleh)e aflt #igh,0 3t Hesa pkirBpecttifdchiead sheets,
the sizing agent, oil, dust or other inpurities attached on the surface of
the fiber stiteding an electromagnetlc wave shield gaskét material
representing an example form cut out similarly ffom the
shield gasket material shown in Fig. 6.
| The fiber-structured sheets used in the invention
include woven, knit, and nonwoven fabric and the like fiber
cloth. The fibers making up these materials include an
organic fiber, .i.e., a chemical fiber such as synthetié
fiber, semi—synthetic fiber and regenerated fiber or natural
fiber such as vegetable fiber and animal fiber. 1In spite of
this, polyamide fiber, poyester fiber, acrylic fiber or the
like synthetic fiber is more preferable, of which polyester
(polyethylene teréphthalate) fiber is most preferable.
These fibers preferably are a multi-filament having a single
fiber of 0,1 to 5 denier. Also, nonwoven fiber is more
preferable as a type of fiber cloth. The weight'of the
fiber cloth is preferably about 10 to 100 g/mz.
In order to securely deposit the metal to these

fiber-structured sheets, the sizing agent, oil, dust or

other impurities attached on the surface of the fiber sheet



are preferably conpletely renoved by a scouring process. A

pref erabl e porous synthetic resin sheet used in the invention is a soft

f oamed sheet of three-dimensional network structure having open cells and
al so having good conpression stability and contai ning substantially no
cell film Exanples of the porous sheet having these properties include
f oamed pol yet hyl ene, foaned pol ypropyl ene, foanmed polyvinyl chloride,

f oanmed poléuretha e, Eggned BOléinid and foaned polybutadi ene. Pol yester-
or pol yet hEFehREEGCFBAMEd COPBILGGRLY hERBOVEdeBBedi AFPYTHPES BFEBEES -

These foaned sheets ﬁrﬁ g'ailg?le I n variou% tﬁges I ncl udi ng soft property
sem -hard property, haPGcpropertyPiRYSc8YPTBERLFt JeSTheSBEPFE HERLI L9 i s
not prefer ' A cuyr| upi for ta atjng wi,thin the foam
Taki g therbuseeratigh TRcHr BB SssRH. PRBRL Bhi brageonivenehEtebot mum

density shaukdobe sekactede F80ShY byefiPEaLLE0nnE RLET REGRLE GELL density

I s about 20 to 100 units/inch. ness o porous

synt hetic &eﬁbﬂeﬁbﬁéﬁ,stEBnghydEEEGESHEaQEERQdEHgséQn?EQkkgaﬁgoeélliS
usual ly about 0.5 to 5 mm I'n one”“nmet hod of producing a

conposite faleLi aExeiplad 6FJ8AECPbrbaL- Shedet HEQUn§heREsANEr8pRPERHS
synthetic resin sheet, an adhesive is coated on an arbitrary surface of

one of theishéetfle &ndmbdngohgethelehber fobred baldpospyhenefi Fsbmeleet. In
anot her nethod a part of the surface of the porous sheet is heat-nelted
and Lnnediapéyyipmé thberide, foamed polyurethane, foamed poil@imid and
foamed polybutadiene. Polyester- or polyether based foamed
polyurethane is especially preferable.
These foamed sheets are available in various types
including soft property semi-hard property, hard property
and cell density. The cell density is not preferaly high
for securing uniform metal plating within the foam. Taking
the function of the final applications into account, the
optimum density should be selected. 'Generally speaking, a
preferable cell density is about 20 to 100 units/inch.
The thickness of the porous synthetic resin sheet,
though different according to applications, is usually about
6.5 to 5 mm. |
In one method of producing a composite material of
an organic fiber-structured sheet and a porous synthetic
resin sheet, an adhesive is coated on an arbitrary surface
of one of the sheets and bonding the other sheet laid on the

first sheet. 1In another method a part of the surface of the

porous sheet is heat-melted and immediately the fiber-



structured sheet laid and banded thereon. The latter nethod using

nel t - bondi ng i s reconmended, however, in order to secure a sufficient
conductivi'ty of the bonded portion between the organic fiber-structured
sheet and the porous synthetic resin sheet when the conposite material is
plated wth a netal. The nelt-bonding can be acconplished by nelting the
surface of a foanmed urethane sheet directly with a gas flane and then
overlaying it on the surface of a fiber <cloth sheet as a conposite
nmaterial . PRTEREUpREcERSett haidrapdi hgndedt khereaned Theelawitehn methpd

fl ame preferabl aches.the . depth of about 0.3 to 1 mmfromthe surface.
The neFtlnﬁsﬂgggﬂeéﬁ'ﬁBPaﬁﬂpeth Reemaepae o uR8YBV8Eucarnerdsnf £Pci ent

' th ld lead to an
Pnerenced FeRiFe.eS 3#%6%&811%’35893%%39&?@3@ F@e@pg@%{)ﬁeg’fz‘f?ﬁc%?g e
] aLeri Q.0 e.or
eheot “ang. DeERCknOBLY okBahiE EbEL -t eRtchPRaCRHRRL  phar BBS T ROERIS o
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conductivity at the bonded portion t wee organi ¢ S red

sheet and whenpar@usasynt Beki fie1£EBbAd$NECLan be accom PlIQ gogposite
material can be netallized in such a manner that t prelrmnary

process of maltanbi opeasdrfacki yat 0Roshed GAEBhYSE Qﬁeéﬂ 89&8@E19|§E£99’
the desired netal such as Ag, Ni, Cu, Au or Cu fol Ni

subj ect ed aogeseflaméeasdpthénngvaﬁdéyingleﬁtbﬁptﬁéIQGrface of a fiber

-9 cloth sheet as a composite material. In the process, the
melting of the foamed sheet with a fire flame preferably
reaches the depth of about 0.3 to 1 mm from the surface.
The melting depth of not more than 0.3 mm would produce no
sufficient bonding strength, while the melting depth of 1 mm
or more would lead to an increased fabrication cost. Also,
the compésite material can be plated with a metal not only
in the interior of the organic fiber-structured sheet and
the porous synthetic resin sheet but also in the interior of
the melted layer portion of the foamed material to attain a
satisfactory conductivity at the bonded portion between the
organic fiber-structufed sheet and the porous synthetic
resin sheet.

The composite material can be metallized in such a

manner that after a preliminar& procesé of attaching and
activation of a catalfst as in normal plating, the desired

metal such as Ag, Ni, Cu, Au or Cu followed by Ni is

subjected to electroless plating and/or electroplating.



The thickness of the netal platlng filmfornmed on the conposite materi al
is preferably 0.01 to 2 [err]m A given surface of the conposite
material sheet plated in the above-nenti oned nmanner can be given an
adhesive property in order to facilitate the use thereof as an _

el ectromagneti c shield gasket material. In such a case, the adhesive used
can be the one of an ordinary synthetic resin. Exanples of the preferable

adhesi ves incl ude natural rubber, synthetic rubber or the |ike rubber
adhesive, acrylic eSRgr Eb%%??ﬁ%r°%rt?%em$F%b %k??%n% fiesformed son i cone
rubber/resj t he Eh té|00£e adhes ve or v ether polyner or the

or n
li ke viny|£§%h%%T983 btetetApPES %Hﬂ%%?v $§ 5 2e"tic one. An
adhesi ve having a cgn?y&éAVé&gfégeeg gFgggg @refg{%JBﬁEF%%§}2$h§s ve can

be coated on the shéet partralty in in

stripes by, iQ@e@rthﬁﬁ 9509%§$e£99?ﬁ@&'£§ SULTagE ?é %iggl From t he

sheet coated wth suc eslive vent con he adhesi ve

i's eVaporaé@ﬂe@iv@ebﬁgpePE§eﬂnaBQdéPeﬂotP§b+fi@§ﬁ% g%ﬁeﬁséstﬁ@fgopn 54 he

surface of the adhesive layer. Alternative esive 1s coated

first on tae éEé@ﬁﬁ@m@Qﬁéﬁlca@ﬂléb@”gé@ﬁe@hﬁ@fefﬁéllbe 1R ducRNailadd, the
sane process as nentioned above. Especially, the material with a

conduct i vethadadséseveoased osntbe €néi 6 SOf f@ascotdBi L6 SpnEHOWCi N
Figs. 7 to 9, even when a part thereof is cut out and used can produce a
uni f orm adhesénce Bramplesf6fcteatpreferable adhesives include naturat 10 -

rubber, synthetic rubber or the like rubber adhesive,

acrylic ester copolymer or the like acrylic adhesive,

silicone rubber/resin or the like silicone adheeive or vinyl

ether polymer or the like vinyl adhesive. A more preferable

adhesive is an acrylic one. An adhesive having a

conductivity is eveh more preferable. The adhesive can be

coated on the sheet partially in dots by the gravure coater

or in stripes by the printer, or over the entire surface of

the sheet. From the sheet coated with such an adhesive the

solvent contained in the adhesive is evaporated by being

dfied and then the release paper is laid on the surface of

the adheeive layer. Alternatively, the adhesive is coated

first on the release paper, and then the.sheet can be laid

on it in the same process as mentioned above. |

Especially, the material with a conductive
adhesive coated on the entire surface thereof as showh in
Figs. 7 to 9, even when a part thereof is cut out and used,

can produce a uniform adherence and a sufficient



conductivity with an object .adhered, and thus provides a reliable product.
Such a gasket material is easy to coat in spite of its high fabrication
cost. ‘The.range of fields in which this material finds applications is
further widened especially in the case where it is fornmed in an
arbitrarily thin strip to suit the final use thereof as an

el ectromagnetic- wave shield gasket material. [Effect of the Invention]

The conducti ve erial, or %ﬁfecLally the electromagnetic wave shield

gasket mat e"rcfrbﬂu“at Vor'dh i o 3t IR G Athedie ar e HRIFURRAVAASS éasi |y

ith | t i t h, st.abl lity. Thi terial, exhibits the sane
\pl)me£ for %Vnggrsﬁlnfas%glle[ g)ro(?d‘fsch@ f;sc‘{%q}at#ata%ﬂ%e - r ’taldlbo’rs i%25%| 1% GRA e dbf

coati ng an agdhesi IRt j.zed .cl ot h _and i,.ndi ng it oun .
pr ef or ned r%(:i‘Lthcgezga/u a&gpg}l% géodﬁclzl ﬁgadtaﬁon fSaned #&eyuﬁaglq?arﬁ ff_,élegod,as dt’ﬁé
convent i onglp wid f oA I it not C y
slitted be?«‘aulrs‘agﬂI aﬂof aﬁ&f%ﬁle%e{’@;lq]%v##\% e gqtn(r;%nr%?hf%ecotﬁg tvtlledﬁ%ggngt h

thereof. Thesdedhid gt i v hadacad g 10 tAG-RILSENtan imr\%'mh} n
contrast, has no problemof the tension acting along the length in the

process of it iswriy wwaldig e fadhesise, tidabyad agilitating the
processi ng operation. Further even after the product is slitted

into the felrentofortdgrettiaparave wHifdlel episdeangidvdSimist rength i s
mai nt ai ned and t hereby the continuQus processing is nmade possible in all
the steps ofEfffestfucifi dres Invention] EXAVPLES Now, the present
I nvention will be explained with
The conductive material, or especially the
electromagnetic wave shield gasket material according to
this invention can be manufactured easily with low cost and
with stable quaiity. This material exhibits the same
performance in spite of the fact that the manual labor is
eliminated of coating an adhesive on a metallized cloth and
winding it around a preformed rectangular parallelopipedal
foamed polyurethane. Also, the conventional metal-plated
foamed polyurethane cannot be sufficiently-slitted because
of an extremely low tensile strength along the length
thereof. The fabrication method according to the present
invention, in contrast, has no problem of the tension acting
along the length in the process of plating or coating the
adhesive, thereby facilitating the processing operation.
Further even after the product is slitted.into the
form of thin tape, a sufficient lengthwise strength is

maintained and thereby the continuous processing is made

possible in all the steps of productions.



reference to exanpl es. . Measur enment net hods used are as foll ows:
1. Conpression strain (% After the thickness of a square test
pi ece”:100°mm |ong on each side is neasured, the test piece is conpressed
and fixed to 50% of the thickness with an al um num conpression plate
havi ng paral l el surfaces. The test piece is then heated for 22 hours in a
constant-tenperature bath of 70 + 5[err]C, after which the test piece is
rel eased fromthe conpression plate and allowed to stand for 30 m nutes at
room t enpef2®MPRES Then, the thickness of the test piece is neasured. The
conpression strain (ggyis calculateg 1acco ding t tion,bel ow

h .
c = (t[err] - t[err]Y?¥[efP§ REGpPOC inven 1°“mﬂbfét?giggﬁﬁilﬁ%%ﬁV%E i on
strain (@Qr%££§é£ée}§?agg?mé?£glaI t hi ckness of the test piece, and t[err]
2

is the thickness 0 e piece after test. 2. Electric resistance

(Lerr]) Au0BGu DR DI fkDRSS: Tvealgst plepspigach 10 mm i de

and 60 mm | ong are san between two copper plates of 100 cnerr]
(10cm x 10¢m @pHptbesisRMpEesssd(Py 50 % and the resistance between the

copper plates is heasured. Along the length: A test piece 10 nm
wide and 60 mmlongaggehetHeathtiBRnEYD 60ds tHeseef tbytepestéodes, mand
- 12 - the resistance of the test piece portion 40 mmlong is

nmeasured. long on each side is measured, the test piece is compressed
and fixed to 50% of the thickness with an aluminum
compreésion plate having parallel surfaces. The test plece
is then heated for 22 hours in a constant-temperature bath
of 70 + 5°C, after which the test piece is released from the
compression plate and allowed to stand for 30 minutes at
room temperature. Then, the thickness of the test piece is
measured. The compression strain (%) is calculated
according to the equation below.

¢ = (ty - t;)/ty x 100

where C is the compression strain (%), t0 is the
initial thickness of the test piece, and tl is the thickness
of the test piece after test.

2. Electric resistance (L)

Along the thickness: Two test pieces each 10 mm
wide and 60 mm long are sandwitched between two copper
plates of 100 cm2 (10cm x 10cm) and then compressed by 50 %
and the resistance between fhe copper plates is measured.

Along the length: A test piece 10 mm wide and 60

mm long is held at the two ends thereof by electrodes, and

- 12..



3. Shleldlng property (dB). Two copper plates each 1 nmmthick
(of 200 mm x 200 nmm) each with a central rectangular hole of 5 x 25 nmare
provided, ".a test piece is nounted between the holes, and the shield
property was nmeasured by KEC (Kansai El ectronic industry devel opnent
Center) nethod. The test piece is nounted between the transm ssion and
receiving antennas in a shield box, the strength of the electric field
received is neasured, and_the shi el d property (dB) is determned from the
ratio of tHEGnﬁﬁ%ﬁ?éﬂ“%?r%ﬁg?%eoFe?hePé$%%tP?€t¥?%lﬁot@m tpRIstfength of
the electric flelg in the absence and in the presence of the test piece.

(Shield prBpEFEYFE= 20 | 0g [electric field strength in the
absence of sh|§L 141 L s /electric field strength in the
presence 1eldypg RFQPR- Rt EAFAI ] (dB) 4. Tensile stength (kg/inch)

A test plece one |nc@wgng§8§8|légaggglggghlftﬂﬁlghlggd 5Pe26§naﬁlg ggéength

t hereof is neasured €st ér enS|o fng rate o

cm mn Wt g anﬁmmmtsrxéhtréﬂdrgb%aﬂ hikr OhoLeaage, vas gt el ned as

the limt. onde nonwoven cloth (40 g/ nferr]
in We'ght)lorovn.ded a test piece is mounted betwéen the holes, af@nMpRsed of

pol yester |ong fiber (single thread denier of 2.0 d) was bonded with a

f oamed pol guiethapeopbeey wa§ MBBsured by KEC (Kansai Electronic
industry development Center) method. The test piece is
mounted between the transmission and receiving antennas in a
shield box, the strength of the electric field received is
measured, and the shield properfy (dB) is determined from
the ratio of the measured strength of the electric field to
the strength of the electric field in the absence and in the
pre#ence of the test piece.

{Shield préperty) = 20 log [electric field

strength in the absence of shield

material/electric field strength in the presence
of shield material] (dB)
4., Tensile stength (kg/inch)

A test piece one inch wide and 30 cm long is held
and the tensile strengfth thereof is measured in a tensile
tester at the tensioning rate Qf 30 cm/min with a 20 cm
interval, and the point of breakage was determined as the
limit. |
Example 1

A spun bonded nonwoven cloth (40 g/m2 in weight)

- 13 -



thick having a cell density. of 40 per inch by melt-bonding to produce a
conposite material 1.3 nmthick. After the conposite material is.
suffi‘ciently cleaned, it was i mersed for two minutes in a 40[err]C
aqueous solution containing 0.3 g/L palladiumchloride, 30 g/L stannous
chloride and 300 nml/L 36% hydrochloric acid, and - washed in water. The
resulting material was innersed in 10% sulfuric acid for five mnutes at
30[err]C, and washed_in her, the material was

i mrer sed fS?mgoﬁ?ﬂu?gspo}%e%éfﬁr}?@9eféE?Foi%%%g%%pbBFei@a@?ﬂbegoPﬁt|on
conposed o ate /L. 37% formali

/L
Rochel | e éaﬁta?aﬁasmggﬁgg |Hl t@rfo?ﬂ% r BALYPFR hﬂﬁ?e?ﬁﬁf gﬂnersed
T ekl sul PhEdK' BaBingl 8LELE) SagELIR,o88 PhOKEL 188k by hefl nﬁﬁgbn o

ni ckel sul I um ypo n ﬁlCl?rate
d washedgp tg | with form y-
ot od_ our FaceroRbgt of BlifpBE g&Cﬁgeﬁggggg?gg;gﬁ,gﬁigg}? weh & unitg Ry

performance of this gepppsthe BBhBLLAte RatSHPSLI 95 LRrBLEE0AL Dy
el ectromagneti ¢ wave shield property and conductivity, as shomn in Tabl e

1. Exanpl g1daned, it wasAiRfaweeanterotio(mngtekein] al novei ghheoagnposed
of rayon |ong fiber (single thread denier of 2.0 d) was bonded wth a

f oamed pol goLathenecsheeining OUBt §/ckphavedgus eribride, 30 g/L
- 14 - density of 40 per inch by melt-bonding to produce a
stannous chloride and 300 ml/L 36% hydrochloric acid, and
washed in water. The resulting material was immersed in 10%
sulfuric acid for five minutes at 30°C, and washed in water.
Further, the material was immersed for 5 minutes
in 30°C electroless copper plating solution composed of 7.5
g/L copper sulfate, 30 ml/L 37% formalin and 85 g/L Rochélle
salt, and washed in water. The resulting material was
immersed for 10 minutes in a 35°C electroless nickel
solution contaning 30 g/L nickel sulfate, 20 g/L sodium
hypophosphite and 50 g/L ammonium citrate, and washed in
water, thus producing a composite material with é uniformly-
plated surface of the fiber and the foamed material cell.
The performance of this_cémposite material is
superior in strength, electromagnetic wave shield property
and conductivity, as shown in Table 1.
Example 2.
A nonwoven cloth (50 g/m2 in weight) composed of
rayon long fiber (single thread denier of 2.0 d) was bonded

with a foamed polyurethane sheet 1.6 mm thick having a cell

- 14 -



Qonpésite material 1.3 nm t.hi ck. . " The test pi ece was subjected to
the process simlar to the one in Exanple 1 to produce a conposite
matericral with a uniformy-plated fiber surface and internal surface of the

foam cel | . This material, as shown in Table 1, is superior in
strength, el ectromagnetic wave shield property and conductivity. Exanple
3 A spun bonded nonwoven cloth (40 g/n2 in weight) conposed of
pol yester | ong. fibe i ngle thread denij er 2%512.0 d s bonded with a
Poamed pol SeALt et e K BF ek Mt & (RBrafBig 3 of 50 per

inch by nelt-bondn o _prpduce a c osite material 3.0 nmmthick.
%he tegt p?é%%p ltegﬁ%%%Eg%g #b.t%% ggg%%gs'.sinilgr to the pnelin Exanpl e
1 to produce a Conpofﬁéet?.ﬂgtﬁié@é 5 %hs&}gggé)& n{g%@t%ééé)ser surface

and internal surface of oam ¢ ertal, as shown

|0 (TR0 (Lo 1hELELPES | Phe | Bne Sk CBRkp1 61 0L QPRANGLS Ca NeRoSDI €4 d Pr operty

and conductivity. Exanple un bonded nonwoven cloth (40

g/nferr] iRa¥erddl)wicRMPOSLIEHmPPLYEStEd 00 foDeFads| d eid ¥ gash deni er
of 2.0 d) was bonded with a foaned pol yuret hane sheet 1.6 mm

- 15 - surface o6hi ke hfwahtigc@rtel |l density of 40 per inch by
nmel t - bondi ng :
This material, as shown in Table 1, is superior in
strength, electromagnetic wave shield property and
conductivity.

Example 3

A spun bonded nonwoven cloth (40 g/m2 in weight)
composed of polyester long fiber (single thread denier of
2.0 d) was bonded with a foamed polyurethane shéet 3.5 mm
thick having a cell density of 50 per inch by melt-bonding
to produce a composite material 3;0 mm thick.

The test piece was subjected to the process
similar to the one in Example 1 to produce a composite
material with a uniformly-plated fiber surface and internal
surface of the foam cell.

This material, as shown in Table 1, is superior in
strength, electromagnetic wave shield property and
conductivity.

Example 4

A spun bonded nonwoven cloth (40 g/m2 in weight)

composed of polyester long fiber (single thread denier of

2.0 4) was bonded with a foamed polyurethane sheet 1.6 mm

- 15 -



to produce a conposite nmaterial 1.3 nmthick. This conposite

material, after being sufficiently cleaned, was i mersed for two m nutes
in a 40[ efr] C aqueous solution containing 0.3 g/L palladiumchloride, 30
g/L stannous chloride and 300 m /L 36% hydrochloric acid, and washed in
water. The resulting material was imersed in 10% sulfuric acid for five
m nutes at 30[err]C, and washed in water again. Further, the

resulting material was inmersed for 10 mnutes in 35[err]C el ectrol ess
ni ckel sol G6H 56HF§BnPn§EI§Od@PE‘ﬁYCQéI4QUPP§té“c§0b§/EG§GGPQlen9
hypophosphlte g|50 g/ L ammni um ci tr.ate nd washed in water. As a
resul t; CoMFESUEE R COMPRS Thgs GrsFdedd Lisd M HHCHe surface of t he

fiber and t he |ntern% surface of, the foan1ce|| are Iated
id

The performance of t hirdScSTPESStd SngPdeitar Lirs 2% t&ﬁé arg sus f@ﬁ @ﬁ§
eIectronagqﬁ%a%egav%aghlﬁkgrg%%p F&ytwan% Q%gCH]VIt 0°%S a iggﬁglln Table

1 woven ftabric marp and weft 53/48f

g/n{err] i fy pol Styar I iar i-ngl r ead denler
10"y oA, gt R0 e %&rls?%%ﬁ‘e e A ok and

haVI Ng a Celdard@NE Ih1friddl A IOWh1E MRt thAIGIH Jrd PRACe shd
conposite material 1.4 mmthick - 16 -
The test piveehefnSins wytesat.ed The tﬂé&xﬂ!tﬁ.@x@sihaterlal was immersed in 10%
sulfuric acid for five minutes at 30°C, and washed in water
again.
Further, the resulting material was immersed for
10 minutes in a 35°C electroless nickel solution containing
30 g/L pnickel sulfate, 20 g/L sodium hypophosphite and 50
g/L ammonium citrate, and washed in water. As a result, a
composite material was produced in &hich the surface of the
fivber and the internal surface of the foam cell are plated
uniformly. |
The perfdrmance of this composite material is
superior in strength, electromaghetic wave shield properfy
and conductivity, as shown in Table 1.
Example 5
A woven fabric (with warp and weft of 504/48f, 60
g—/m2 in weight) composed of polyester long fiber (single
thread denier of 1.0 d) was bonded with a foamed
polyurethane sheet 1.6 mm thick and having a cell density of
40'per inch by melt-bdnding to produce a composite material

1.4 mm thick.



sinifar to the one according to Exanple 1 to produce a conposite nateri al
with the surface of the fiber and the internal surface of the foam cel

uni form y'.pl at ed. This material, as shown in Table 1, is
superior in strength, electromagnetic wave shield property and
conductivity. Exanple 6 A silicon rel ease paper (64 GS nmade by

Honshu. Paper) was coated in dots with an acrylic adhesive (XA-3732 nmade

by Toa Paint) with a viscosjity, of 5500 CPS using a ravure coater, and was
dried. The resulting'HMat&5$hlPiRee Vﬁ%s%'tmeecb‘zﬁfge%m SRS th the

Che same TR st THRE e B afprer e v Peatpts| L ROmeTIce hbie 1.

Ex le 7 . j teri /i i ght

comosed ToRTYEEE PVEEER] FpLAT (R, SitHeq S | Bie R P ARd find T ")
I th t by I ' f 40 inch

I R R A R R i e G A

The test piece was st ChetetPal NCaPrOLSes i TavBE 10 {desoperaseoidi ng
to Exanple 1 to produce a conposite material with the surface of the fiber

and the igteshgthsusiaserahagnet {oamaee! sniwid oprdyeptat &6
- 17 - . ' This material, as shown in Table 1, is
superi or Idonductivity.
Example 6
A silicon release paper (64 GS made by Honshu,
Paper) was coated in dots with an acrylic adhesive (XA-3732
made by Toa Paint) with a viscosity of 5500 CPS using a
gravure coater, and was dried. The resulting material was
pressure-bonded'integrally with the composite material
produced in Example 1. The performance was evaluated in the
same manner as in the Example 1. The result is shown in
Table 1.
Example 7
A double raschel knit material (135 g/m2 in
weight) composed of polyester long fiber (304/24f) was
bonded with a foamed polyurethane sheet 1.6 mm thick and
having a cell density of 40 per inch by melt-bonding to
produce a composite material 1.6 mm thick.
The test piece was subjected to the process
similar to the one according to Example 1 to produce a
composite material with the surface of the fiber and the

internal surface of the foam cell uniformly plated.



strength, el ectromagnetic wave shield property and conductivity. Exanple
8 A pl ane weave fabric conposed of a cotton of 36 counts thread
for both warp and weft (having a density of 15 threads per inch and 76

t hreads per inch, respectively) was bonded with a foanmed pol yuret hane
sheet 1.8 mmthick and having a cell density of 40 per inch by

nmel t-bonding to produce a conposite material 1.4 mmthick. . The
test piece was subjected to the process sinilar to the one according to
Exampl e 1 to produceds @shsdsiale d &hoain int Fade dur fifc YRR fither
and the internal surface of the joan1ce||,uniforn&y | at ed.

Thi s mat erfFetH s IFME TTPEEISE e Yays §idh s RnPPade Aitth,
eIectronaqpeﬁic,@avq:shield property and conductivity. Conparative
Exanpl e 1 CORGUCEIVILYR woven fabric (having warp and weft of 50d/48f, 60
g/nerr] iéké%ﬂl tg conposed of polyester long fiber (single thread denier
of 1.0 d) was Ssufficiently cleaned, and imrersed for two mnutes in a

40 C lut.d j nd ! | adi i 230 g/ L
[err] C aqueous so At 0hhe ng% ylgcr 3 di{do i @?@ﬁ&‘“&p 3630 9

st annous chloride an _ _ och!oric acid, ar mashed in
water. The:dgsed Bt fdt Ao MBSvd FPRIREdrd #t 1G4 Sid W idgensiGid Jond i ve

m nutes at 30[err]C, and washed in water again.
- 18 - threads per inch and 76 threads per inch, respectively) was
" bonded with a foamed polyurethane sheet 1.8 mm thick and
having a cell density of 40 per inch by melt-bonding to
produce a composite material 1.4 mm thick.

The test piece was subjected to the process
similar to the one according to Example 1 to produce a
composite material with the surface of.the fiber and the
internal surface of the foam cell uniformly plated.

This material, as shown in Table 1, is superior in
strength, electromagnetic wave shield property and
conductivity. |
Comparative Example 1

A woven fabric (having warp and weft of 504/48f,
60 g/m2 in weight) composed of polyester long fiber (single
thread denier of 1.0 4) was sufficiently cleaned, and
immersed for two minutes in a 40°C aqueous solution
containing 0.3 g/L palladium chloride, 30 g/L stannous
chloride and 300 ml/L 36% hydrochloric acid, and washed in
water. The resulting material was immersed in 10% sulfuric

acid for five minutes at 30°C, and washed in water again.



Further, .the material was immersed for 5 ninutes in 30[err]C electroless
copper platlng sol uti on conmposed of 7.5 g/L copper sulfate, 30 m /L 37%
formdlin and 85 g/L Rochelle salt, and washed in water. The resulting
material was inmmersed for 10 m nutes in a 35 err]C el ectrol ess nickel
solution contaning 30 g/L nickel sulfate, 20 g/L sodium hypophosphite and
50 g/L ammoniumcitrate, and washed in water. A fiber sheet was obtained
in which the surface of the fiber was plated uniforniy. A
rectangul ar paral | el Dpf el (et eol dlreahalenengednd oF de Birpntes mm

hi gh was wound and bonded inte grall with the plated fiber sheet obtained

in the abot®- %%rﬁ.?q%% TOESHRr ?@%T}oﬂlcﬁ‘é?%ﬁh PR H?‘H&W‘P%e%% & el d
ket I j T
heasur ed ssaﬁﬁ%ws?ef’“& AEVIENS rg?/ae i{ otmelin Zanéﬁi ”?imﬁcri*b:elrl%s in
h 1 t t
%ﬁufi??haéi 8[ 58 Badnga B WL ToFR et RERSS r8Rer ARG L 1
chlori de, s‘L_ npéjsmﬁm%é d«lcajn agld3l?3)0/@ %é&g&@@&;? .tléi)rl c acid.

The resultlng rraterla was | mrerse uric acil five mnutes

at 30[ err]{e1 @foNashetan @@ g/L nickel sulPSLHBILEH! }Ltﬁaélﬁhta'”ed was
imrersed for 10 mnutes in a 35?err C electrol ess’ nlckel sol ution

cont ani ng BPpodhdsph L& asdll @t §/L Zﬁn@éﬂlﬁﬁdéMM@Opmp@ééﬁ‘e&nﬁx 50 g/L

ammoni umcitrate, and washed in water. A fiber sheet was
- 19 - water. A fiber sheet was obtained in which the surface of
the fiber was plated uniformly.
A rectangular parallelopipedal foamed polyurethane
10 mm wide and 1.5 mm high was wound and bonded integrally
with the plated fiber sheet obtained in the above-mentioned
manner to produce an electromagnetic wave shield gasket
material shown in Fig. 1. The performance of this material
was measured similarly.
Comparative Example 2
The same fiber as in the comparative example 1 was
sufficiently cleaned, and_immersed for two minutes in a 40°C
agqueous solution containing 0.3 g/L palladium chloride, 30
g/L stannous chloride and 300 ml/L 36% hydrochloric acid.
The resulting material was immersed in 10% sulfuric acid for
five minutes at 30°C, ahd washed in water.
The material thus obtained was immersed for 10
minutes in a 35°C electroless nickel solution contaning 30
g/L nickel sulfate, 20 g/L sodium ﬁypophosphite and 50 g/L

ammonium citrate, and washed in water. A fiber sheet was

- 19 -



obtained,with the surface thereof plated uniforny. A

rect angul ar parall el opi pedal foamed urethane 10 mmw de and 1.5 mm hi gh
was wound.and bonded integrally with the plated fiber sheet obtained in

t he above-nentioned nmanner to produce an el ectromagnetic wave shield
gasket material as shown in Fig. 1. The performance of this material was
nmeasured simlarly. Conparative Exanple 3 A foaned pol yur et hane
sheet 1.6 nmmthick and having a cell density of 40 per inch was

suffi ci ent?3 3 LNhiEEh JFRP i FHEARRI FrATat Rﬂtqﬁﬁ%élﬂlrﬁ%%f“ﬁd[er r] C aqueous
and 300 m /L 36% ﬂﬁd@?ﬁ?{ﬁq@%ﬁ‘ﬂéaﬁr‘%ﬂﬁi"mr' R fhausd FRRALIFT g
and vashed i+ iet Z?%Q% nlo%‘hé‘nf s S A en el TR e L
Lio(r:ké:) ;nuln#*E Zplé\ge % SOdI um %/S%% osp%?tji;H ;ﬁg‘i %@é&{'&%ﬁ%ﬁ% 2?'[ ?gt g/ .
and V"aSheq“éﬁ‘né‘@t@éé;[)JMetm é%é@f&u%neér@ my%ﬁmegmfpl ated.

The result of evaluation of this materi is showmn 1n Table
- 20 - material as shown in Fig. 1. The performance of this

material was measured similarly.
Cohparative Example 3

A foamed poiyurethahe sheet 1.6 mm thick and
‘having a cell density of 40 per inch was sufficiently
cleaned, and immersed for twé minutes in a 40°C aqueous
solution containing 0.3 g/L palladium chloride, 30 g/L
stannous chloride and 300 ml/L 36%;ﬁydrochloric acid, and
washed in water. The resulting material was immersed in
10% sulfuric acid for five minutes at 30°C, and washed in-
water again.

The material was further immersed for 10 minutes
in a 35°C electroless nickel solution contaning 30 g/L
nickel sulfate, 20 g/L sodium hypophosphite and 50 g/L
ammonium citrate, and washed in water. Then, the surface of
the polyurethane was plated.

-The result of evaluation of this matefial is shown

in Table 1.
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Canpres- - Tensile El ectric ’ Shi el d si on

strength resi stance property ([err])

(dB) - = strain Al ong Along 50 100 500 1000

t hi ck- - | eng- (% (kg/in.) ness th MHZ MAZ

VMHZ WMHZ Exanple 20 10 0.1 - 0.2 98 99 96 86

1 or nore Exanple 20 10 0.1 0.2 97

98 97 85 2 = ot ore—Exanpte— 26 '

10 0.1 [Comppegp- [Temsileggl Ebxctrig7 3 Shield or

nor e Exanpl e| sion20 |strendéh resistange 1.0 PXOBRELY 47

30 30 4 stgein of more Exapple (£2) 20 10 (dB) 01

0.2 98 98 . 85 5 Along ADSndOf €. BX | 20

10 g1 o2 97 99 97| thi8%- | feng- | °° 108 [304,f1900

Exanpl § 20 (%) 10|(kg/im.) ness thor npMuz |MHZ 1{MHZ Mz

98 99 e 96 L 85| EXamnple — 20 0B o[ TToT

0.1 XY ps 208 D619 86 [Conparat) vep Exanpbe 1 99 | 98 | 86

0.1 0.2 g9 98 of °B7MOEbnparati ve 19 1 0.7

1.0 27 25 EX l e 2 onparat]ve Exanple 3 120 - 1

0.1 4"“6’66.",}9?& 97 20 98 §gpmor-§5 0.1 [ 0.2 [97 |98 |97-.|85

--- .- - 20 25 23 * Foanged pol yufrethahe only -

- 21 - .
Bratple 20 0o ] e 0.2 |99 |99 |97 |87
Exatple 20 ég_ oid 0.8 | 1.0 |so |47 |30 |30
Bremple 20 b core | 01 0.2 |98 |98 |96 |85
Example 20 | 9. | o.i 0.2 |97 |99 |97 |84
Example 20 e | oa 0.2 |98 |98 |96 |85
Exemple 20 é-g*m-fe 0.1 0.2 |98 |98 |96 |86
et BEY: | 0.1 0.2 |99 |98 |97 |87
Cg‘:gig“f;"; 19 0.7 1.0 |46 |36 |27 |25
Comparative 20 1 0.1 0.2 |97 |98 |96 |85
Example 3 S ) °

* -—- - - - 20 |25 |23 |25

* Foamed polyurethane only
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WHAT IS CLAIMED IS 1. . A'conductive'naterial suita asket

for shielding an el ectromagneti c wave, conprising a conposit i@ﬂﬁ] .
conposed of an organic fiber-structured sheet and a p \!\“N‘ ‘ iesin
sheet integrally laid one on the other, wherein said serital is
whol Iy netal lized. 2. A conductive material according to daiml1,
wherein said organic fiber-structured sheet is selected from the group
consi sting of nonwoven, woven and knit fabric. 3. A conductive
material al¥88TdilRg CLAIMER #5¢, wherein said organic fiber is synthetic
fiber. 4. - A cqonduct.ive nmaterial according.to Caim3 wherein said
synthetic fhicber is p8l FOIAYCtiVgematesial SUltﬂ%&énéﬁcPiﬁéskﬁﬁeﬁp§l

accordi ng .Clai.m 1 erein said _porous syntheti.c.resin sheet .is a

f oaned sheégle%g&Pﬁgag S Ff%fﬁpggpﬁFﬁ§n¥F8ﬁalcﬁ@?ﬁ&?%ngtFugPWPQS%FFh open
cells. 6. : Y erj carding aima, . wherei.n_said
por ous synpﬁgfféa@eggﬁggﬁégt%Fg%% 5%%@38 %3g$%rg% ghgugﬁgthﬁ§§i38d05en

cells. 7. porous sﬁn%ﬁ@@ﬁﬁtkﬁgiﬂagﬁgg%li%%%%&ghﬂ 49i§ LM b twperein said

synthetic fiber-structured sheet and sai orous synthetic resin sheet are

i ntegral |y oltdled ,OR@ el inh@aial RJmpY iR hare r3dif 36 wib139 HeRNAYSeq.
synthetic resin sheet and bonding said synthetic fiber-sfructured sheet to

sai d surfaee of sai dapevadaciifvehealbiteriedi Acebedling to Claim 1,
T wherein said organic fiber-structured sheet is selected from
the group consisting of nonwoven, woven and knit fabric.
3. A conductive ﬁaterial according to Claim 1,
wherein said organic fiber is synthetic fiber.
4. A conductive material according to Claim 3,
wherein said synthetic fiber is polyester fiber.
5. : A conductive material according to Claim 1,
wherein said porous synthetic resin sheet is a foamed sheet
having a soft three-dimensional network structure with open
cells.
6. A conductive material according to Claim 1,
wherein said porous synthetic resin sheet is a foamed
polyurethane sheet having open cells.
7. A conductive material according to Claim 1,
wherein said synthetic fiber-structured sheet and said
porous synthetic resin sheet are integrally laid one on the
other by melting surface of said porous synthetic resin
sheet and bonding said synthetic fiber-structured sheet to

said surface of said porous synthetic resin sheet.
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8.. " A conductive nateri-al according to Caiml1, mheFeLn_LhQJMyﬂjijr_;
surface of the fiber and the whole internal surface of t cells of sai
porous-material constituting said conposite materi al arel

A conductive material according to Caim1l, wherein said @m,ﬂmﬂmﬁm

effected by at | east one selected froman el ectroless plating pro¢ess and
an electroplating process. 10. A conductive material according to
CGaiml, wherein said netal is at |east one sel ected fromsilver, nickel,
copper and8gold. 113 °°“duﬂﬁé8ﬁdméF?Véahaﬁéﬁpﬁﬂla§c§pdChglmolCia|n)é,
wherein a rel easin aper i s arranged on one of the surfaces of sai
conposi te WEFEPFHIQQEegpoﬁFtﬁu£ﬁaSBh@§i$Be thFEbéﬂGeéﬁi Wgﬁle A
conductive.material accordin Claim1l_ wherein said adhesive is a _
conductivelggﬁggPsesur 3ce of ECﬁ?cSﬁhig%tPsesﬁﬁgePPﬁPuﬁcﬁﬁFﬂFhalto Claim 11,
wherein ea el t - Laj her n.said_rel easi aper is cut
into a pIu?gpg?éggkghﬁtgg?ﬁyggbngﬁﬁgemsgéFﬁa?s E?i%ﬁgaéggﬁe aving a
predeterm ped area. aldonducti Cmgﬁéfﬁééeaggéﬁéiﬁg @%Feigaﬂglto G aim 13,
wherein said adhesive is partially coated. : nethod 6f
fabricati ngnare9RdyatilvRe¥BLE Ak ioRUiEaREE-858 8955€t1E9%8z§h8|d'”9 an

el ectromagneti c wave, conprising the steps of |aying and I ng a
synthetic selected from an electroless platin92§r0cess and an
electroplating process.
10. A conductive material according to Claim 1,
 wherein said métél is at least one selected from silver,
nickel, copper and gold.
11. A conductive material according to Claim 1,
wherein a releasing paper is arranged on one of the surfaces
of said composite material sheet with an adhesive
therebetween.
12. A conductive material according to Claim 11, .
wherein said adhesive is a conductive adhesive.
13. ' A conductive material according to Claim 11,
Wherein.each material to be laid other than said releasing
paper is cut into a plurality pf mutually-divisible small
sections each having a predetermined area.
14. A conductive material according to Claim 13,
wherein said adhesive is partially coated.
15. A method of fabricating a conductive material
suitable as a gasket for shielding an electromagnetic wave,

comprising the steps of laying and bonding a synthetic
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fiber-structured sheet and a poro ynthetic resin sheet one on the

ot her, and plating,LheﬂMFﬂ7§7ﬁ’T¢i?fesulting conposite material sheet
with a-nmetal. 16. m“o-rdi ng to Claim 15, wherein said step
of bondi ng for pr odﬂ“mﬁ‘\gm“l Wite material includes the step of
heat-nmelting at | east®®dcpact ®f Y he surface of said porous synthetic resin
sheet. 17. A net hod according to Caim15, further conprising the
step of coggggg an adhesi ve on the surface of 'said ‘rel easing paper or one

of the sur BFrugtarednpberteanfnpePPEPUSHERD tBRALEdT@FLA ahaetal to

roduce the conductive  materigl wth the rel easing _paper. 18. A
ﬁethod acc3ri RY ?%ecPEPﬁF17?“auPﬁ%%ﬁnsoﬁBPiybﬁée gﬁetgFeEeﬁPlE&PBing t he

integrateqﬁgﬁﬁgggpﬁgégﬁgrggfnsn%% awﬁg_ggi%ggﬁﬁaper of said conductive

material into a p y~ - of ¢ small sections each having
a ZgredetEEglned Al g - method according to Claim 15, wherein said step

of bonding for producing said composite material includes
the step of heat-melting at least a part of the surface of
said porous synthetic resin sheet.

17. A method according to Claim 15, further comprising
the step of coating an adhesive on the surface of said |
releasing péper or one of the surfaces of said composite
material sheet plated with a metal to produce the conductive
material with the releasing papef.

18. A method according to Claim 17, further cémprising
the step of cutting the integrated portion other than said
releasing paper of said conductive material into a plurality
of mutually-divisible small sections each having a

predetermined area.
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