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pl astic article Description The invention concerns a plastic naterial as
set forth in the classifying portion of claim1 and a conductive plastic
article produced 15 fromthat material, in particular a sealing and
screening profile menber. Silicone-based electrically conductive sealing
materials with conductive filling for the production of H'o.ﬂlsupg seal s or
gaskets with an el ectronagnetl c screenl ng action on the spot 002

("mol d-in-place gaskets" _ M PG or "formin-place gaskets”" = FIPG are
known. 20 Up to the beginning of the Nineties they were used”mmmmmwumm
for adhesively sealing off the individual parts of screening

for gluing on prefabricated screening seals or gaskets during housddg
assenbky, and they were correspondingly adjusted in terns of their
properties. In regard to corresponding products attention is directed to 25
data sheet CS-723 "Conductive Caul ki ng Systens" (1972) fro m&mﬂ "”m{mA
Technical Bulletin 46 "CHO BOND 1038" (1987) from Conerics,

DE- A-39 36 534. DE-A-39 34 845 discloses a nulti-part screeni ng*‘ce®esr or
gasket which conpri sedlasticeinasernial ared corducting plalstiglaricleonduct i ve cover

| ayer , .and 30 permts both prefabrication of housing parts with a seal or
gaskefl prior to assenbty—ant—al-se—repeated—openi-ng—ef—the housing after it
has been closed for the first time. This structure is intended specifically
to counter_the problens of non-honobgeneity, which occur by virtue of the
high 1 Description ~ ' - 3 MAY 2002 density of the netal particles which
afford the con egi f ti onent
seal or gasket dﬁ%étwe'égéxpgﬁekgﬁcmg a %Lastﬁ{ %HEédﬂea%rgégggwegbrﬁﬁgg in

EP- B-0 62%ldskifylras p@atloado@ermn'all aqdeat eorcRidtivenphestior actiaté i prioducker ei n
the condugti ve gfterla i nitial astg condi.tion s applied by neans

of pré2sufPmry @?F@élﬂ'le'no?a'%gk' re geall SerRLHUNa MIeTiegMsHReon and
el astical ly setsﬁné&}%-%aedad@e&ﬁrr&uyo Eé}?dlﬁi’dfvfea‘:@eél €Ghatdrib|$UGkitR Way

that a screening profile menber which is at the sane tinme conductive and
el asti c i sonhduative (filline for dhﬁsmqﬁuﬁgost OﬁJbDUSl@p sddle woghsketsavitbnanf t he

scr eeni ng L GG oA R EEIREEnhY BLFSIELR B EHoP Y ¥BNo-Al- ok bhablig- sel ection

of the cro
MIPG or “form-in-place gaskets” = FIPG) are known.

20 Up to the beginning of the Nineties they were used in particular for
adhesively sealing off the individual parts of screening housings or for
gluing on prefabricated screening seals or gaskets during housing
assembly, and they were correspondingly adjusted in terms of their
properties. In regard to corresponding products attention is directed to

25 data sheet CS-723 “Conductive Caulking Systems” (1972) from Tecknit,
USA, Technical Bulletin 46 "CHO-BOND 1038" (1987) from Comerics, USA,
and DE-A-39 36 534,

DE-A-39 34 845 discloses a multi-part screening seal or gasket
which comprises an elastic carrier and a highly conductive cover layer, and

30 permits both prefabrication of housing parts with a seal or gasket prior to
assembly and also repeated opening of the housing after it has been
closed for the first time. This structure is intended specifically to counter

the problems of non-homogeneity, which occur by virtue of the high



gsecpional shape and size and the sweep speed of the needle or nozzle, and
al so by adjustnent of the material properties such as viscosity, thixotropy
and hardening or cross-linking rate. In the case of known, hi gk‘}mq 2002
conductive sealing materials, the filler 15 materials used ar n

particul ar massive noble netal particles, for exanple of silver, noble

net al -coated particles wwth a base core such as for exanple Ag- or
Pt-coated Cu- or N -particles, cor’rﬁosites of base netals such as for

exanpl e Nidersiyeaf g patali RarEislesownichppiionchthe condy@lyiy akthemateriahi ¢
particles. : L ' JSaawn GARAL; R0 neet
present - dgfgpgataﬁ gﬁ@?\??‘?‘g‘ %%@hghgpwghglr?@ggﬂgé&?ﬁ vity. sI n tﬁél\%bur se of
t he progressi vaHerefpres dhke posesandesaibachdnpEP-dB26 629ell2dt hasigairgdi prent

o Sor conargaretacoeptindd W isethrBuShbnch neebl ot AR Rl 4
inter gligd Pﬁ@ﬁspfst\?f%rn‘a'i‘ticﬁr?fsdbggwm' mgaﬁg%flmﬁs&%enﬁbm%%d@b?h are

nonet hel ess easy to process an nich are varlably adj ust e Interns of
t hei r prop@zezieedirgatlywordh @ Viousingenpriprpr and | elastinbldy ssetisi ¢hereon,

or ovt de’ sctdredne) i DUcHTEred chefeely Iy, e By CU R T S RBkLBRIS . °
pl astic arhéslber vhichlislat' the sarhe. timld conddRtivRZ082d Biadtioly Retndds (fréé ai ned

by a plastic materjal havi ng@the featuref:s recited in claim1 and apn

el ect ri callfgMc ARG RErYAtHER ) ¢ dhe; Qoafiguiatien « e theastreaning Brofilen 15.
The '%e”triweﬁmb'e'f'cikuﬁf%%étﬁﬁnfr\&d% e o?%!é?ﬁ‘ta%ﬁe fs%'iéEtfb?I OF Rl brddg->
material for a conductive plastic article in the formof a synthetic resin
mat ri x wi tsectiooal shape a2od size andhdhé cwdepdspaednf tie akédiedorehaztiécang i n

respect of ,shape,,.consequenily being,of |ow density wth .a high degree of

el oot oi tyISTRL BrESVRE B M Ml Bronfirerch S5 HGEst et TRaTERY i n an
al ter nat i ¢ cehhedniii br chesschnidrgtiavét y of the finished thernmoplastic or 1o
thernosetting plastic article however can be produced or increased by an at

| east partial dBrigceaspeotbapiing highly cendudsive sealifidcatedaisosneddices
prefeqabl v, 0asAs Bk85HrE iNH=Rlit@ar massive noble metal particles, for example

of silver, noble metal-coated particles with a base core such as for

example Ag- or Pt-coated Cu- or Ni-particles, composites of base metals

such as for example Ni-coated Cu-particles, or noble metal-coated glass or

ceramic particles. The carbon-based fillers which are also known cannot
20 meet present-day requirements in terms of their conductivity.

In the course of the progressive large-scale use and falling prices of
electronic equipment which only operate reliably with highly effective
screening, the production of screening housings is subject to a high level
of cost pressure which inter alia forces a search for inexpensive sealing

25 materials which are nonetheless easy to process and which are variably
adjustable in terms of their properties and which give screening profile
members which are reliably effective.

Therefore the object of the present invention is to provide such an

improved plastic material and electrically conductive plastic article.
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:,and,'-'is substantially gas-tight, which together affords the desired high
degree of elasticity, in particular elastic conpressibility, of the filler
bodies. 15 As an alternative the holl ow bodies are formed substantially
exclusively fromnetal, in which case in conjunction with the gad4i2003 ng
and the nature of the nmetal wall a certain degree of elasticity is also
achieved. In a preferred enbodinent at |least a part of the netal filler is
in the formof_a netal casi ngaéor coating on the m cro-hol lq%W bodi es so that

the 20 conduct Thak phieck fe astaipgd | by Sagtic Materiak RAVING fthe ferjyres

achi eved : (- a4C ide faali ; e
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subst ant i fddtyrexobftipimnli.he form of a casing on the mcro-holl ow bodi es,

t hat nmechani s equires a.relativyely 25 hi degree of filling wi.th the
ot | ow bod es. Sbediuertos inikars YFe fufRemieiEH g of feifbing: $48iting can be
f or meds by mysérigl fohe wehdual pfdstic aMedle anSthdl féHm ISP edyrith@ge-1&RG{ i on to
be produced. In that respect dtgﬁélgoi%‘rgee of filling is to be set to a

cor r espontatgky wiihg firegorpevate Hewepodies wineh@affad ehasticindinct i ve
coating i I % ' r f i

parti cul a?es\ﬂ%'?' F’u szg Srsﬁ(éggt gﬁP {s%ﬁéﬂgglegﬁaéf ([)krg'\l/ rea%ﬁ (Sa@y c"?'y'g% aﬁ@h gggqereugq ure, it
i s howeveelasticity. r Thelmatgrial icohtains 8 pBXi2ldra2 edvdundthgediliery ipassi ble to
manage w th noder at el i gh . degrees,of fillin d in addition a

par £ oul aPlsTatks ETRAATROE Aol Comiitn o Sa Hiiened AhFrgoBGatesor s
achi eyed. tdriaRMAE plBsBE arhige W@@pm%e?n&%ea%ﬁ PRr&sdd By ignention
5 the netal filler s substantially dispersed in the usuaf manneY I'n the
farm of nat lasppaddal condudtive eaatindk, the degree of filling with the
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and is substantially gas-tight, which together affords the desired high
degree of elasticity, in particular elastic compressibility, of the filler bodies.

15 As an alternative the hollow bodies are formed substantially exclusively
from metal, in which case in conjunction with the gas filling and the nature
of the metal wall a certain degree of elasticity is also achieved.

In a preferred embodiment at least a part of the metal filler is in the
form of a metal casing or coating on the micro-hollow bodies so that the

20 conductivity of the overall material (matrix with filling) is achieved at least
in a considerable part by way of the contact of the conductive walls of the
hollow bodies.

If the metal filler is present substantially solely in the form of a
casing on the micro-hollow bodies, that mechanism requires a relatively

25 high degree of filling with the hollow bodies so that a sufficiently great
density of current paths can be formed by way of the wall contacts, over a
seal or gasket cross-section to be produced. In that respect the degree of
filling is to be set to a correspondingly higher level, the smoother the
surface of the conductive coating is.

30 If however the metal coating has a rough surface, in particular with
a substantially radially oriented crystallite structure, it is however



;{The}hicro-hoIIOM/bodies are desirably of a dianeter in the range of 10
bet ween 5Nm and 100 Nm in particular between 15 Nmand 50 Nm In a vari ant
which is technologically sinple to inplenment and which affo;%s g@
electrically and nechanically isotropic plastic material, at IM 520 part
of the mcro-hollow bodies is in hollow sphere form Specific properties -
for exanple thixotropy and el ectrical and nechanical 15 anisotropy - can be
achieved if, at least. a part, of the mcro-hollow bodies is of a .
aobr oxt meedraNEAdERRSLT RBRIbIE o MaRAEEWE TRp s SrAERER Sy Bes il dHing hat
al so i ncl ydesir Ritioretd artik@apPnétabie Adrn batwkbakend ehalrix Waer ehd t he
| ength of the longest mpjor axis of an ellipsoidis at least 1.5 times the
next | arg8tingbedies)s acbievede hei ght of the cylinder is at least 1.5 times

20 th di i.gh i i t 1. i I th
of it 1 argest phoWeysFHCinGhst WeBiomeht ¢t e Altion of heTTfudition 7o
d:‘ schgs g?dhé mastah filkeeds esudmstarttlazthec_iiepeWnirt Ehﬁe m?tje{ Lwdnn'a' iaptie ﬂ?n{)]}/ means
of a doctor or squeegee, re specific : to the dynamc interface :
orientati 6h “é?tlaigf’&d%&‘?té’n% WE&‘I {;{W aﬁﬁéﬂ Ogﬁ”‘tnﬁewghﬁgéd?écrﬁf@@"‘hol | ow
25 bodi es bBak<OF Riich e %Héﬁenﬁ?te%g%w@@' 88d owé?ﬁ &%@%gﬁéﬁgépfo‘%ﬁ?rves

that orientation. The m cro-hol |l ow Odl_eS can al so be subdi vi din the
interior byulatirg regioas shauldsnarbe §eo éghvade up froma plurality of

separate hollo p _ ities. 3Q T i ref erabl nbr aces
the entire sur}ygge%iﬁéaﬁg}ow;éghﬁﬁ%c?'@ QS%P%/'VVE%% gaarﬁﬁgg'tﬁu %H@lﬂ%gﬁ n
par ti ol abepwaet iSgimh anat £QO by, iA particulbr-betweeA 15 paPandlED gad, and el astic
RS g el
along time. It 4 m and 5
Nm - whi ch a3 30 AR E8PRANP ahaEmdEREMR A Ssdtbo iR PSR! RidialiboWthesies that
the effective density o? Yhe 5 coat eg ’rﬁlcro-?’uol I"ow E)@‘ es 14 not

subst ant i gy ofr &ae emictoaholidmit bodlieshés pinadwollownssphiexe farm.he Sipadifi¢ bed

manner, two nmaih di sadvant ages of, plastic materjals filled with spljid netal
powder - Pﬁ%psr"ﬁt'&ﬁ dediPée e&‘iaﬁ'fpiﬂdbﬁ'%??r_to@yse%ﬁéreﬁlearrkri'?ﬁ{ tﬂECFFmCP d

) COWDI;S?SSIaﬁEo%ﬁip"y = caf fbeha@hé\YedBfffaQQEaaS'teia )pa_l'@of ﬂﬁ@ﬁﬁi@ﬁb—%@ﬂoﬁxﬁ@dibgﬁg
storability and easy nechanj cal processability are achieved.

cal 2ssa y are : A
correspon@f 7§ prRSXiImately|ellipseidalpcylindedl ar pyismatic eemisiyasionr (that nenber
which is o”ﬁrfjci fis j j a i n aly
mat eri al % t hi slu%% tbgﬁi&iég% #‘%%%%ﬁ@é@‘?@%ﬁ%‘ﬁousﬁ% g’gr%{iéﬁnkﬂéfg
accor di nglgndthsofathellomgesti maidn gxisoobganallipsaidsisr atblgdstnt .5f tites the
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20 the radius or the height of the prism is at least 1.5 times the length of its
largest base surface side. Specifically when such a material is discharged
from a needle or nozzle or when the material is applied by means of a
doctor or squeegee, more specifically, due to the dynamic interface
orientation effects, orientational alignment of the elongate micro-hollow
25 bodies can occur, and subsequent hardening on the substrate preserves
that orientation.

The micro-hollow bodies can also be subdivided in the interior by
intermediate walls or can be made up from a plurality of separate hollow
spaces or cavities.

30 The metal casing preferably embraces the entire surface area of the
micro-hollow bodies and thus ensures in particular gas-tight integrity



; The 'surface of the nmetal casing of the mcro-hollow bodies is preferably
rough or porous, down to heavily structured coatings wth 20
crystallite-like, substantially radially oriented extensions V\/pkf%ﬁnsure
an intimate connection to the matrix and - by way of nethodi @a'

i nterl ocking of the hollow bodies which are adjacent to each other in the
matrix - a high level of volunme conductivity, even with a relatively | ow

degree of filling. ,25 Particularly high terial, cost savings are possible
in an errb(;Bf"FF'é:ﬁt gpﬂ fiaskis FHE‘_H‘?@’F%P'“&ESY"% @orﬂBgl?sééué'? Ioéﬁgt WS\WE" 3yers,
wher ei n oyryctidiRyOdbREtah®YsVerl § 18nGOlIR, Mt at dfay eheadNghiciaRlidcln ¥ige Casi ng
with the above-nentioned preferential features on the m cro-hollow bodies

i s producéangd af pegtwaenibhnBd aneéchbr oae- IVeYsh (ise|sectpatcdes Lo othgal vani ¢
process oryl . yac r S i f4:cal Y : ikl 0

sputteri néi_u'n%nglo}‘@?)Uﬁfﬂ??;@?@3}0@3@?5&%&?&}1& &5& gﬁgétf\%eg%iéféki%g%$ ofile
menbers waoated aniere-hotivivabodibsgiscaocbfsublstaitialiyt gredthe thanacethir 6F the

advant ageousl Y uses a silicone matrix with a proportion of siloxane which
does not iplr]:@ft; Q@aH¥ss- 1 i nking or which involves only slight cross-1inking,

of more than 3 16 Rife M¥egeribed NehaAHEr | 8o Oman! Qﬁ’&h‘d?}éﬂité’%éé | g al1gstabi ch i's
non-cross-linking as such affords for the matrix, after ‘hardeni'ng of the
cross- | i nkadtesiads fiiledrwith aalidneetal Howdes -niiieshighe degraenef dendemmato or

wnose. aeorsetushEBIeT PHACHE el o PhESsHh 3e8t ' ERT SRR e
m xtuge. TFenfedied bﬂdsaadeﬁlewhis@dsraa:ﬁl&]ypémtéa@ytmeahmi@al gﬁﬁ:reggaliiﬁty gpecific

uses but which nonet hel ess have sufficient elasticity by virtue of the
i ncor por att€RI&YEGk ow spheres whi ch are elastic in respect of shape, the

proportion of tah Sl A Kei 1 OIRPO RSt J t ltiple
of the proportiAogog?Eéﬁg&égo%@ﬂ'?%lzgggg conpoﬁgﬁrﬁ%%a%cgé%@ﬁ igoﬁﬁ%l‘é;u
addi t i onalmemddiet i whiachf isarffoomgdnirc seif-sepportievgy eglationship bye applyihg ce

optim ze the.processin opertiges_of the terial and on the other hand
can post t S8 ThiFerEh el it Rind, f2 pr et O acSosepfil pPTIBHCROTHRGN T 1 o
mat er 18l . alctoRAnglysha® dnoalpeakiddali9ahomagedbus stiiution BRERE irlcrand
facilitates in Bartlcul ar m xing of the conponents and ZOHgigBroves t he

wetting efdew. bediss inctha s¥ntaatic ERain dvatrixvens preptarmisriabslevet aen 5
d 20 % i h _
an %Y%%f&?éﬁd£§¥l@%%@é8éﬁé% correspondi ng screeni ng

profile me have gree 'of deformation of over 30 % in
particul ar oveTha0 stfacet bf ribepesétal ocddieg nerthe udsiciaf-hahlownbodibad id)- shaped

sealin rofile nenber, of solid 25 material. The matri x, however can al so be
F ormed by PRetarRblooaaerer daySy doMh g Beaylly crthasiurad AQRIDaS, Athor

Crossabi nigrputafite ikl ERBLEIHAyPdRENR oFiertddSext8nSiBHS | WIgith 0dndirdtdh whi ch
di ffer considerably over their 30 | engthw se extent can al so be reliably
scr eeni ngliftiate eanpectioy toitheuvabix @Rd abywaywhtmetwdicaldsteracking t er s

gI rL(r:]'ta u?g%?%glsl&éle%y[bvoﬁe%%i?&u rgr Qjﬁéﬁ%ggera[cﬁgﬁﬁﬁ?l 'é' g}ﬂeld![ngé)qp(/;(a% 1%xural | y

el astic ohiglonpvelssf Moturaeossndiastivityn agverhayieh faorreldtiwepr ddw! degreeber. That
permts f%r .exanpl e i nexpensively greater tolerances in terns of
manuf act uf¥iNg the housi ngs)

25 Particularly high material cost savings are possible in an
embodiment in which the metal casing comprises at least two layers,
wherein only the outer layer is a noble metal layer.

The conductive casing with the above-mentioned preferential
features on the micro-hollow bodies is produced in a per se known

30 electrode-less (“electroless”) or galvanic process or in a vacuum process,

specifically by vapor deposition or sputtering.



. 5 Advant ageous devel opnments of the invention are also characterized in the
appendant clains and are set forth in greater detail hereinafter in the
context of the description of preferred enbodi nents of the_iqﬂl ,g.nt@@n W th
reference to the drawings in which: Figure 1 is a di agrammatd &Vi in
cross-section through a 10 screening profile nenber in accordance with a
first enbodiment, Figure 2 is a diagranmmatic view in cross-section through

R ke VYR T e R R S
profil e mesh@ain deghes of gaastiw, ttheapiocetilas advbatigeenkly Lbeder sifichhé St

enbodi rent of the invention, the follow ng Table sets forth as m xture 1 an
el ect ri calMm3treoWiiiicBi RrOPREERR of| sifaxang watch dogwhinek inepiveseiss-lipking

ther moset (i gﬁ%iélirw m@vé%ﬂwaﬁgﬁhé&%&&!ﬁn% és?fg@bf%tﬁén w/ocpy gﬁég. har deni ng

is elastic ively 'so IS suita e produc screeni ng
profil® menber Thenaedigies of arlenghdwin|silokkhe helishnigsnam-tchogs linkither as e

e OB R PR R gREE e LA e EpslhB Hhenm "
portion 1chbpdneneddiet to RYBXStdreolry vhé\dit, dedkt 6PIraaiaddh)Nel Weye sRB&S es 7 of

a mean dianeter of about 20 pmwith a heavily crystal-I ke structured
Ag- coat i n§rass-bmked 2struetaine t Witk e Seredin apasticity Nwhiogea degreé® ¢an vied une of

1:1. M xt td 0 i Sl " 220" f

G 30 4 ST FqeteEiRhal thPthe ad SRER CHRTRARERE 10 °thE) HFEBE.  TE Rt or oupe.
(dyn. 101 seeald0which 58 mPasti) td)Oa?lhigH :def1§'6réé cf\a/:mespedﬁdj sgélthltitgn\Aﬂch PSA .
529" 19.5 7 - 3 -~ Z0 IV To ne . X nzene . or secon
erbodi menfORFSASFES Dave SHTEBE TRl My DE HRHE 9N ey QT PEratRI 19 aW ahose
matri x makghbfds WAL aPE eFagtid P rEPERE B ¥hapes ¥AE BRopBHGN AT #eNaoal room

tenperature. The screening profile menber formed fromthis material has a
hi gh degr eeosstlinkdngreamponeniegan hie araasest toplaamultpley of dhel propediemabl e in

particul ar i ps, | -screeni ng housings with considerably
producti oﬁfthg% «gfcg%ck@‘.gatﬂ/?x@tﬂb’gogé\qfo Component |I/A: Silicone GE ~~SLE 5300
A" 5318 |/ B: Sithiecoptiofdlly JAdditicHy) diidiiod ¢fl anRedgaaidreblydngi searyapeomi t h
term nal rmethyl I_%rrg&lps[q&qvj SC. tga. 50 nmPa.s) 20.7 15 111: Toluene 20.7 As
Figure 2 ShwBet tinizgttog; RI0CessIng Prapeidiaschi Hig seateriebapd & housi ng
portion 13y Satek! i Q¥ bRAE b'ap}g}t- chyl i te hol | ow
bodi es 17%hv$t%éngc@g?WnS%anggrl?g?lﬁgh?%ﬁéa%g I!|3F ar{ggt ng%oyvgf gﬁ%orous
Ag- | ayer finksheidt prefileomatential. cKhezswises sthbarspakinfating” aofr bivé onetriabout 1

t b I f tpix..apd 2 t |, fofilli baodi gs, d th
bveral| moatare” el o AduBG " Ratfebe e Brctis caPeRRERE e sy
vi rt ugg of jmbeovay sl wektifg eFdete ®dod Resditd Were BeHieved WihaproBbFdons
enbodi ment _a m xture 3 is a thernosetting singl ecor’rPonent system

8

cor r espon@f RgtWeen freand 29 YRy MMass Of ReRFRNEhaRdOrds/usiitduct i ve conponent is
contained in tRe.JRELLIdiAg AP dh FHARCKHIN ber can easily have a degree

of deformation of over 30 %, in particular over 50 %, with respect to the
magnitude of an unloaded U-shaped sealing profile member of solid
25 material.

The matrix however can also be formed by a two-component epoxy
resin or polyurethane mixture or other cross-linking or thermoplastic
materials.

Gaps in housings of width which differ considerably over their

30 lengthwise extent can also be reliably screeningly sealed off by virtue of

the above-mentioned measures in terms of the material involved and



*conprising crystallitic, stellate or flake-like particles of relatively
| arge surface area or in the formof a mxture of particles of such forns.
M xture 3 Proportion 30 (% by mass) Conponent |: Silicone "TSE)@&;@"EQG- om
GE 13.6 I1: Pol ydinethylsiloxane with term nal nethyl or hydroXyl groups s
3 MAY 20p2 (dyn, visc. 20 ... 500 nPa.s) 4.5 111: Silicone resin solution
CGE' ~PSA 529" 8.2 |IV: Toluene 6.8 V. Benzene 8.9 5 VI: Ag-powder 58.0 Figure
3 shows fill IBR’ of, this trix material 25 with the Ag-p,arti ¢cles 25a for a
scr eeni ngPees{PIY23ddikional SHckyral SPeasies 1- Wﬂ?@ﬁﬂél’it 81 IMPRFIEPN % i dal
t her mopl agljghhohkbRurIgdiefistR7 of NtotnpiissBIOf crabidecBoRal shaP¥ fp! e of
matrix and 1 part by volunme of filler bodies in order to reduce 1o the nean
density oprafie pgnemibes. nenbwt @ermits | fasr cax@rople dnaexpessivelypr ameated es, in
particul a -cal l.ed. " ' 1 ' his degree of filling, a
suffici enf‘f@%d‘é% éﬁkgﬁgﬁrﬁ?g%%gﬁ%h%f tShl\q bglﬁé'ggsti cles 25a in the overall
vol umes and t hepdbgntagectendevetéprorntd bh théenexitens ave ateonthargcedrizny of the
particles) the provision of continuous current paths is 15 al so ensured.

The speci N EN& RRPENGANE (KAIMS aNd FiPt I fOsthdn igseatrsdietallshoereinaftgr i nds
into the pnt hxdatbr the d@e&ﬁﬁtugﬁrotf'ﬁe?érré@%rﬁbaaﬁn%msh& &PéN-rRPeﬂt%% 27
yterreta nafour'h

whi ch are so-to-speak anchored particles.

enbodi nmenwithheefed iaan ool dsavergs s ivwhetly: consi st of an Ni- or Ni/Ag-net al
casing with a Eﬂll tgirc.kness .of between 4 and 5 Em and 20 aﬂgr foF\rred by
appl yi ng a net 5194 Gyer o G YELTAMRGHG MIGY P SIPISIBFEN aHECERNakd
substant i gtregnlryTprofile rhBmbRras biceoRinee Vit Ml¥ Erabodigerdtor mati on of a
screening profile nmenber fromthe plastic material is preferably effected

in the per se RiGWA rarfer \#RERMEASIES | \daW yni [cress-pagtéan f Brrodghm® e in
EP-B-0 62 ; i ; g LCO- m cal
properti egcr%t%{ng)gfosfﬂ@gﬁgﬁ%géﬁggégﬁa%?gs\@gﬁ%ﬁeﬁ%b@ﬁﬁﬁ%ﬁﬁgﬁ% portions
to be screenedFigurguB dppla cdisgmamoraticpndgwndn grosgpepéctbat | throbghnmans of a
stanp or punch, The invention.is not,limted i egard tq,its

|l brrent SEFEAINGPEAUC SERHET o 2ERBISANEWED Gotlria #MREARTRB ore. On t he
contrggy it ispge PP RhfbddinRAY i sRgfe dnlE@itlsh MR 61O trabrakkie

configurations whic
forth as mixture 1 an electrically conductive material for a matrix which

represents a thermosetting single-component system. This material which

after hardening is elastic but relatively soft is suitable for the production of

screening profile members on edges of re-closable EMI-housings with
20 moderate production tolerances.

As can be seen from Figure 1, this material for the matrix 5 of a
screening seal or gasket 3 which is formed on a housing portion 1 is filled
with PVDC (polyvinylidene chloride) hollow spheres 7 of a mean diameter
of about 20 pm with a heavily crystal-like structured Ag-coating 7a of a

25 mean thickness of about 1 pm in a ratio by volume of 1:1.

Mixture 1
Proportion
(% by mass)
Component I: Silicone “TSE 3220" from GE 32.4
30 II: Polydimethylsiloxane with terminal methyl

or hydroxyl groups

(dyn. visc. 20 ... 500 mPa.s) 10.7

III:  Silicone resin solution GE “PSA 529" 19.5



., - ~ 'MAY 200 make use of the principles set forth in accordance with the
acconpanying clains even in configurations of different kinds. In
particul ar, depending on the requirenents of the specific purpos& \Pf g?se,
it is possible to inplenent differentiated m xed or hybrid f of BsMA l; ween
introduction of the netal into the material exclusively as a coating on the
m cr o- hol | ow bodi es and the introduction thereof exclusively in the form of
a powder - besides non-cgnductive mcro-hollow bodies. As a_result of the
reduced anmount usedVbesT@®®NSi|ver, it is also possible tolfs2 gold,

plati numor platinupnal |l ggszed® an increased extent, lo as they netal
filling. Additional optimzation opportunities are afforded by the

combi nation w For a serehdttembodimeniamikdirea? isudel §leairicallyi eQndiuativace

20 posorgraC, Brdfehel Abkse Tt 1ES eral T eSshbn £ RERROERY 1 e ns.
MK ors ot igsteid iv@ldicRnthar@siedatplrasti ctemperatates WHeh saxeedifigbgrefiiepar ed
and processed in _the respectively specific fashion in the form of :

si ngl e- comssnen foimas frpRuipisnaatenakihases. highe degrer el defgmations article
formed from: i rdi tO; ' ' ; d..not only
as "for m%'BchﬂgFﬁd ﬁ'r?osﬁg[%?h-ggpgiéeﬁ”%}rléezﬁidnééﬁggltgrgegr%@gg@@g%? But al so
as a pref BMiiscetening dulustnggaitketonsiddrablyopretuctivastoieranbes.ar ea of

el ectrical enghn ering and el ectronics. 10 . n~1- 3 ~" 2002 Berlin
Qur ref erence:—%ﬂr—?—;ant/propriet or: Ofice reference: 23rd Novenber 1999
KB81G3 JVO LE/@@n?ge,HlehII T SHcohELOYE KSPEF306987 03280 New gag ns 1. A

pl astic material for

produci ng. a conductive plastic article, in particular
for forming a screening pBofi bbicapaiser "FBE 5890 B3) in situ of-% screening

housi ng portion (1, 11, &1), ®wiih; Li s-linlcable or
hi ghly vi scous synt heti cﬁr'esi Ef’l Bgr?g%ﬁg?o%,ep\g@%%@frﬁs_“ Il ed,
m crohol | ow bodi es di spersed |0 e ?/ I};ti c resin matri xma@d7 havi ng a
metal lically conductive casi ng\f's%h%ar' C Qlaz% in that the niCro- hol | ow
bodi g are el astically cpmpressivehe. 2. A plastic material ag.Bet forth in
claim1l1 characterized in that the wall of the mcro-hollow bodies (7, 17,
27) has a pl ash$ Eiglieet shPwathis masiixdpatarialiydyfagasserneghtng seald3pasti ¢

R e e T e
t han t he @mnglonitriod) hhkowyldies k7 mdth @ coating comprising a Ni-layer 17a
and thereover a porous Ag-layer 17b with a total thickness of about 2 ym
20 in a ratio of about 1 part by volume of matrix and 2 parts by volume of
filling bodies, and the overall mixture has anisotropic mechanical and
electrical properties by virtue of the anisotropic nature of the filler bodies.
As a third embodiment a mixture 3 is a thermosetting single-
component system corresponding to the first example, in which the
25 conductive component is contained in the matrix in the form of powder
comprising crystallitic, stellate or flake-like particles of relatively large

surface area or in the form of a mixture of particles of such forms.

Mixture 3
Proportion
30 (% by mass)
Component I: Silicone "TSE 3220" from GE 13.6

IT: Polydimethylsiloxane with terminal methyl
or hydroxyl groups



. matfix (5, 15, 25): 4. A plastic material as set forth in one of the
"preceding clainms characterized in that the mcro-hollow bodies (7, 17, 27)
are of a diameter in the range of between 5 pmand 100 Nm in pagtjsgu

bet ween 15 Nm and 50 Nm il .~ . 4 .. " 3 MAY 2002 5. A plastic materi al
as set forth in one of the preceding clains characterized in that at |east
a partial quantity of the mcro-hollow bodies (7, 27) is of an

approxi mately hol |l ow spheri cal, shape. A plastic material as_set forth in
one of the preceding cl afﬂ’én'c‘ﬁé?'ag eri%mpl%‘;)nat at | east a‘gértial
quantity of the nicyg:holhipunRadsssélbfionZ3k “bSAGTIgROL I 0pi ¢ iglof orm and in
particular is of an approximately ellipsoidal, cylindrical or prismatic
configuration, wher&h tReluasnegth of the | ongest major axis di.8an ellipsoid
is at least 1.5 ti th | arger major axis or the heig of the
cylinder is at Ieag??l. S%telﬂrgrééethe radi us or the height of t&}egpri smis at

| east 5-.5 tinmes theviengig-péwtbe greatest base surface sideag.pereof, in
such a way that the B(pl asti ¢ mat e{i al has. ani sot_ro:gsi ¢ mechani cal and-~or
t &'

el ectrical or FigUgeS shows Hild)eet this matrixamaterdsli 25 withFheAgaparidles ort h in

one of cl 4 Fé’éw r Ik 7 ihq t ; I | 7a, 1l7a,
17b) coveggggfgﬁsat g%t I a ?é ét‘elﬁz Zt?r:]{o:ﬁré %#‘%ﬁlob% nqﬁ%ﬁos-pﬂﬁl%\?v ggi es (7,
17). 8. Pelfibasidiat thetrappstiashalbnw flmdies i27 tme witiclofii alout 2 hpartig Hby?
characterjzed in_that.the tal, casi of L.cr,0- hol | ow bod onpri ses
o st VGEMe e risth BRa TR BYVAn of RelbaRfs PLo b & ted T e
of claj nmstHe theaw derfsighar agiceprafld merhbet ande torahrovastiy didaicity7b) of

the mcro-hollow bodies (7, 17, 27) has a rough surface, in particular with
a subst anPianariesath RRrycyar SAredledy yenapressienseetiict With thisodegreg) efst i ¢

T 08 5, Sl Wl Rk Sl honeetersasd 4 Lo
bet ween Ooverdth analutne@mandhethkenebyhe(ineatortjunciores svitls thenaéxteedivieo t he
di mensi Onésor?lgutrgte::lorr1ri gfraw_ehglarl't?glvest}otq'ieegrcqugtonlo2f continuous current paths is
15 also ensured. The specific shape of the metal particles as is shown also
firmly binds into the matrix both the metal particles and also the hollow
bodies 27 which are so-to-speak anchored by the metal particles.

In a fourth embodiment the hollow bodies exclusively consist of an
Ni- or Ni/Ag-metal casing with a wall thickness of between 4 and 5 um and

20 are formed by applying a metal layer to plastic particles of suitable
diameter and substantially removing the plastic core by pyrolysis.

The formation of a screening profile member from the plastic
material is preferably effected in the per se known manner which is
basically illustrated for example in EP-B-0 629 114, but depending on the

25 setting of the physico-chemical properties it is also possible for it to be
applied to the housing portions to be screened by gun application or
spraying, or application by means of a stamp or punch.

The invention is not limited in regard to its implementation to the
preferred embodiments set forth hereinbefore. On the contrary it is

30 possible to envisage a large number of alternative configurations which



R N% rr 20i:Z the effective density of the nicro- hO||OM/bOdI€S
is not - substantlally greater than that of the plastic matrix %%@lﬂﬁl'c

material as set forth in one of the preceding clains characterlzeﬁ

silicone-based synthetic resin matrix (5, 15, 15) with a proportion of

sil oxane which is non-cross-linking or slightly cross-1linking of nore than

3% by nass. 12 A plastic material as set forth in one of the preceding

oL T S5 BB B s TSR Bl bR

conduct i V@aﬂh@-%\le‘h ,a,réd,m%.rggapg ofdifterenPlkiisdd.c material as set forth in
one of clains 1 through In particular a screening profile nmenber (3,

13, 23) for nedIn @agtsctﬂlasugémndtn@ orethe re;mslrﬁrperbt;s elpfiie emcuﬁq pofpesech a

pl astic |aI e; s:n ortlon
char act eplgieéeb it tlgréogs%t\%ézt%dm%l Fﬂ)%qtl é;rt?eog“fh r@%gdhg'f |h(¥ og‘? 8 (7, 17,
27) IrEthbeBNéEmelhtmdLE:Snon Lt thiex rﬁétallﬁmtoZﬂ‘)e tﬁéterﬁalpbﬁélhgﬁ/ewtasilé as set
forth in claim213 chgracteriz ee of deformation which can be
achi eved FeINGi Oy O%Fr%g%l%‘&dat?qgeg%r @nduithie olptrodissioR; ¢ thareghect to
the hei ghbxabs%lwm a@e&#&f@aswdéealuésﬂdé& Abhl n%ea 3 rﬁcr§9{dn<3

mat eri al . pastlc article as set forth in claim13 or ca|m
char act er b@é@SbyAara aesuléﬁtthgareduaehd eomelrt um,cmsudeg silver,pifiris |admd ar in

Forth Tn BHestble"sf uBRRoGE PRI cropehBPm albrscfd By it Sefidpfiehe® =

mecharyg cahsmglln@etaeelﬁﬂmgl cal properties by 13 tY~\ S - 3 (~Y 200z virtue
of a filling m cro- hol | ow bodi es whi ch are anisotropic fn form and

which are ori eﬁfjgﬂ“qn? la pREMEzation alonporgutities, are afforded by the
CQ] cgi)cgafcagﬁg%q ca ggflgg c?rﬁﬁh@?héé‘ gg] gé{tc%af%;%é(}:gfc ca é’\%} }?;?Lgﬂ:
<aV] ca  coating on the plastic article produced.
Besides silicone mixtures, it is also possible to use as the matrix
15 material polyurethanes, epoxy resins, MDK or other tried-and-tested
plastic materials which are to be prepared and processed in the
respectively specific fashion in the form of single-component or multi-
component mixtures.
The conductive plastic article formed from the material according to
20 the invention can be used not only as “form-in-place” or “mold-in-place”
screening seals or gaskets, but also as a prefabricated seal or gasket or

for other uses in the area of electrical engineering and electronics.
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006 ute (PETIORE 1O (oPraib S eShing REehiE ietmbat 43y da @D1in situ on a
10% U8 (scrtodhlag olir@ gamttongs 1, 2 211()"/wuﬂq ORLNRQASRY) 2HdSSFABIE () -

“y109&' () - 0y10° u& () -
t 10% u&' (f - hig z#\il@m.asyptfsetvq nesipﬂmepmé (B10% 28 ) 3nd-grsobiled ( Migo-

" 10%u& E];ﬁw%bljg)gff%'(@?pé?seld‘thty‘ﬂ"r'é?‘ §)rtht8% Y&ik) mitn® and having a

}R2-] >l 1y

10% u& ( metal@ange u&ndmemé)st@ﬁ@%nh&ré&teh'@&lo% Ukiat) thé GHIOBNSdw -

7|~!!!!!gv cnl%_ %1'] y ]]gyu 10- u; 10% u& () -

10% u& ( & elastisall sompigssivles
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bb& () - %#10%&, () - 'a plYeldatariali@Eet RINNR NI 1-dhEPaBREzEH-in that

the wall of the micro-hollow bodies (7, 17, 27) has a plastic material and
is substantially gas-tight.

3. A plastic material as set forth in claim 1 or claim 2
characterized in that the mean density of the micro-hollow bodies (7, 17,
27) is not substantially greater than the density of the synthetic resin
matrix (5, 15, 25).

4. A plastic material as set forth in one of the preceding claims
characterized in that the micro-hollow bodies (7, 17, 27) are of a diameter
in the range of between 5 ym and 100 pym, In particular between 15 pm

and 50 pm.
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S 10%& (%{%&Tfﬂ@?@ éﬁ«'oa(zplrgﬁ!(rﬂ)\Jﬁfmwﬂléw-srplierici#éﬁﬁﬁé.( ) - L\ | T#109%9?& () - nl888
n: x::z I 0 ' -

Fe(onahB7 | Bt @1 ORIt oo 1A o eF (he Preresinoodaitgs 11
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longest major axis of an ellipsoid is at least 1.5 times the next larger
major axis or the height of the cylinder is at least 1.5 times the radius or
the height of the prism is at least 1.5 times the length of the greatest
base surface side thereof, in such a way that the plastic material has

anisotropic mechanical and/or electrical or thixotropic properties.

7. A plastic material as set forth in one of claims 4 through 6
characterized in that the metal casing (7a, 17a, 17b) covers substantially
the entire surface of the micro-hollow bodies (7, 17).

8. A plastic material as set forth in one of claims 4 through 7
characterized in that the metal casing of the micro-hollow body comprises

at least two layers (17a, 17b).

9. A plastic material as set forth in one of claims 4 through 8
characterized in that the metal casing (7a, 17b) of the micro-hollow bodies
(7, 17, 27) has a rough surface, in particular with a substantially radially

oriented crystallite structure.

10. A plastic material as set forth in one of claims 4 through 9
characterized in that the metal casing (7a, 17a, 17b) is of a mean
thickness in the range of between 0.1 pm and 5 pym, wherein the mean
thickness Is so matched to the dimensions of the micro-hollow bodies that

12
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proportlon of siloxane which is non-cross-linking or sllghtly cross-linking of

more than 3% by mass.

12, A plastic material as set forth in one of the preceding claims
characterized by a proportion of more than 3% by mass of an organic
solvent in the starting material of the synthetic resin matrix.

13. A conductive plastic article comprising a plastic material as
set forth in one of claims 1 through 12, In particular a screening profile
member (3, 13, 23) formed in self-supporting relationship by application
of such a plastic material to a surface (1, 11, 21) of a screening housing
portion, characterized by homogenous distribution of the micro-hollow
bodies (7, 17, 27) in the synthetic resin matrix (5, 15, 25).

14, A plastic article as set forth in claim 13 characterized by a
degree of deformation which can be achieved reversibly of over 30% and
in particular over 50% with respect to the height of an unloaded U-shaped

sealing profile member of solid material.

15. A plastic article as set forth in claim 13 or claim 14
characterized by an at least partial conductive coating, in particular in

conjunction with a non-conductive filling.

16. A plastic article as set forth in one of claims 13 through 15
characterized by anisotropic mechanical and/or electrical properties by

13
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