; @e3eD><D; | |}, ~<~v~6~T<)+/ ~ AUG 20a S 1o Electrically conductive

« filler and process for the production thereof Description The invention
concerns an electrically conductive filler for a 15 conductive plastic
material as set forth in the classifying portion of claim 1ggnalt Hocess
for the production thereof. Silicone-based electrically conductive sealing
materials with conductive f||| production of housi ng seal s or
gaskets wW@ %@léétronagnet V\MEE“‘ mm“ml action on th@cé'p5@E98?03267

("rmol d-i n-pl ace gaskets” formin-place gaskets" = FIPG are
known. Up to the beginning of t he netres they were used in particular for
adhesi vely sealing off individual parts of screeni ng housings or for gluing
on pretabricated screening seals or gaskets during housing assenbly, and
they were correspondingly adjusted in terns of their properties. In regard
25 to correspondi ng products attention is directed to data sheet CS- 723
"Conductive Caul king Systens" (1972) from Tecknit, USA, Technical Bulletin
46 "CHO BOND 1038" (1987) from Conerics, USA, and DE-A-39 36 534. DE-A-39
34 845 discloses a nulti-part screening seal or gasket 30 which conprises
an el agtic coFlecBicalyccanhductivefilRe i protese FyLthé Ey@cﬂuctwmtrm&éatts bot h
prefabrication of housrng parts mnth a seaI ~or gasket prior to assenbly and
al so repeat ed—of C dfor the first
time. This structure IS |ntended specrfrcally to counter the probl ens of

non- honogeneity, which occur by virtue of the high at Auc 2002
density oDdskeiptiehal particles which afford t he conducti Vi ty of the
material. Productian of .the nmulti-co F\ asket is
expensi ve. Ther&€oriBYEpHaN 5 BRECSY r'??ﬁ YEFE ngc%' '@rh gr gai ned

gener gb aggRALANGE lahtl’éaﬁt%t@rﬁé’ldé'é:%épfbrtrﬁ‘hﬁrtﬁertléé’ﬁfyﬁf@‘ﬁé?c‘idﬁ’%f eRfirial in s

an initial pasty condr tion is applied by nmeans of préssure froma needle or
nozzl e di padtd presass far lbegpradugien thvereafid el astical ly sets thereon,

adner g, 10, N S ad e et BBk SRR R L
f r om shapicogdattive triligg .forl ltBe cpdidiugtivat 6P Aoakinghsesbi &l dasigetarwithl gn
electromagnetic screening action on the spot (*mold-in-place gaskets” =
20 MIPG or “form-in-place gaskets” = FIPG) are known.

Up to the beginning of the Nineties they were used in particular for
adhesively sealing off 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

25 to corresponding products attention is directed to 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

30 which comprises an elastic carrier and a highly conductive cover layer, and
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

LT —
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10 -nmenber is predeterm ned by way of a suitable selection of the

. crosssectional shape and size and the sweep speed of the needle qr U@%Ze
and al so by adjustnment of the material properties such as vi scogit9

t hi xotropy and hardening or cross-linking rate. In the case of known,

hi ghly conductive sealing materials, the filler 15 materials used are in
particul ar massi ve nobl e nmetal particles, for exanple of silver, noble

met al - coat réd §eem r:

Dt coat od _spcgréf’l\ﬁep ?a?c@%s;%\gcgf @P@?hg%oﬁaﬁc tgk& gnat.%{lat
exanpl e NiProdattion @ﬁ{parmuttl-esmpmnemlsleel Ue@abkebladmdvgﬂ BsexpEnshes.am ¢

articles. The _carbon-based fillers, whi,ch,are ot 20 et
Bresent -day req E’F@?@’ﬁt’ aﬁ]% PrereRs GIFSF’Hé?‘fJ 'E‘oﬁgu@{q g}t%&/wh RedRiHEAse of
the progr Y8 & eﬁlﬁaﬁ@@'ir?n% ﬁ%ﬂidc%'o'n' WehdPbiflR 85n@lRR PTkEHSGH! prent

whi ch onl y” operate [1ably with highly éffective screening, the production
of scré&eniargirtitalspagly donditibpdsiappbed by gredrsved pm‘ssure;from @sselecdalevdm ch

inter alia forces a ,search for, inexpensive fi eas to
brocese APl Crertl | fiendednoBTRE: MAriERe oBHoMRsEicallY of Ssods

materi al s ddHetiMPkE R isaPlareaeidtebBbire subBht £rWay Qhatmalsh@a%e pfrbm%
Therefore the object of the present invention is to provide an inproved

el ectri calm?”t?@rﬁdﬁbtchv'é 3§ thepams tipraispneusiire engdl ¢ astiel isafeinoed{feso f or
the produciian ¢ h@ﬁ rg;t strgctur%I . & 399@91]_1}%? g:lfe%e' shidldi ﬁgvﬁqotlﬂt he

filler having t ures retited 1n cla rocess
feat unes aheoibarnislpredeteraiimed Dy Teey |ofven$u|table rmdlemtm tdﬁetl'famd@smnt al

notion of fo theflllerfr as-filled m ro hol | ow bodi es of | ow
ensi Ly \FCHANALgan; 250 é'é%?ﬂgg]ﬁ%ysvtﬂ%%ﬁ%%qj of B¢ aeeglRon o7 Rendl | of

the m cro- aﬂé’é b?"écﬂﬂ t’mleﬁt oF¢he rﬁg'{eh" rﬁggl’ﬁ’éb s S@AF5s v"f’édé"sﬁg ﬁ‘ Etr%B | ””er

casing conprising plastic materi stantrall'y ga

t oget her aa‘rfcblnaisﬂemlrmg oesirossHihkinty cté:gr ee of elasticity, in partl cul ar

el astic conpre ilit f the fi r bodies. an lo aIt tiye to the
Structure wth I Bleh6eve of s ook cRaUGg SRoltih B, B tifer

excl ugbvelpiatonss skedfara iaykatiadidranbysivk atside Meétal pbayQes, Bridxemmplel astic
or therm)settl ng material which is filled with such a ourable filler

material -OfmBi¥eTespaBIEaIMSta-caghad cPaticleeavithganhees | %Qre(),sugh candiat i ve
fill |
gap-filling %ESA eo‘f”Ptac %ﬂég?gg ;63 gf?gﬁgﬁgﬁs&hh%tes of Yash ﬁ'\eté:’iFVO ume

conductivity I'ch”can a relatrvel ow
met al contsmrh asafdrcm(atlnpm NircaatkdaCht pamrtickase lor afobdd aséhatlcbat&mglalsewrl i ency

and is therefore exc ui ted_f or t ask t he area of
el ect r omadir&eMEC Q@F@éﬁ? %Bétcaﬂ%%ﬁ @”er?h\gﬁl%c?r@ RSO gW‘BBo@é‘é‘O&r e

adVantzégewééb’ngse?ﬁtfHé%”Pédﬁlrérﬂehf‘s.emzfébr*n?d“%tﬁglrE@M\?&Rﬂ@ Nm and 100 Nm in
particul ar between 15 Nm and pm and in the sinplest case have an air

filling under dppihex¢atsiselaf ﬁh@rmgr@sswer&@rméqaale qsﬁeas'ghfaélmmmerof
be. anot ner st 5o EGRET HIF BREHLBhI o gEn TR WAk g idfecte & =

internal pressHInG, 8% Produdh®h &F screening housings is subject to a high level

of cost pressure which inter alia forces a search for inexpensive fillers

25 which are easy to process and which are intended to permit the

production of sealing materials which are variably adjustable in terms of

their properties.
Therefore the object of the present invention is to provide an
improved electrically conductive filler for plastic materials and a process

30 for the production thereof.



25:whi ch substantially influences elasticity may also differ from Uﬁrﬂﬂn
. pressure, in particular it may be a noderately increased press@ﬂe.A t e
present nmonment in tine, the holl ow bodies can be nost sinply produced in
approxi mately holl ow sphere form Adding a filler to that holl ow body form
(after nmetal coating) to give a matrix material 30 affords a seal or gasket
mat eri al having isotropic nmechanical and el ectrical properties. 3 AUG

2002 In contragthatadjett i%radténn\élaiWaeﬂuéreraasﬁn%atrp@lféat@freé heciféE Iroclaghl ow

bodies is of an apprOX|na§eI¥ ellipsoidal, cylindrical or prismatic

confi gur atli ¥t @tprecess aving theifeatyres phaeimel pr&ladani2guration or fl ake
form, wherein e J I f i bdis at 5
ease 175 11 moa T VERHR, Holddes URTHERaRIEH) (84n BF (BPfng KBE M Ger 1 <
at | east frdimtigaesfiltdte midicuholbbowt lbedies gbft lofv tdensityi swmhish ahateash 1.5

times the len tﬂ oi%{its bg?f\%it base surface side, permts the production
of a m%ch& g Rlly carees al £35199 sotropic sealing and screening
materi al . Specrﬁﬁecﬁ]éw ofhEde ;rr\rdaoawmv@_ by ii$ &'é@ﬁ%ﬁﬁ%ﬁo%r ALAdiRedl € or

nozzle or 1o when the nmateri I's applied by neans of ‘a doctor or 'squeegee,
mor e specinBtea, | ywitbdueant oinrer dgasing c domprisiage mastént aateniaéf hadt sis
orientatiagnal, aljgnnent of the.el ongate mcro-hollqw.bodies can occuyr, and
sub_sequen?uﬁﬁﬁa&@}ﬁ%ﬂgg%ﬁtigﬁé' 5&5@? ggggt%re%%?r\gég?}ehg?s'fﬁ Si9RGEgRee Ale net al
casi ng (metadticitgy en) ptrRURIrBlagtiendyrapAsssidiRtyerdfl fie files Woldaee aXeanof the
m cro-hol |l ow bodies. |t thus ensures the gas-tight integrity thereof and

nmak es1@ heRiteamat watp dihey siruebifs: widi Bl RIagki¢ hngr seHiBgakite WaN hawevese! v

af fecting i CJ Li 3 h i i ckness in the
Fange. of Bithass BrYuRlelnaRE & o 5 REnsdly dofld BEtRRYEE i enai ons of
t he m cro-hol | egwthrdigslastiabrttherrabsettirigrenatbridlewsidhyisdilldcheithosuada

m cr o- hol | ow bodi ﬁ%ﬁl s of the order of, nmagnitude of thq, density of a

pl astic nmRPHI3OIRAIGR PREHR <BIIEASPEEIF YT 6PnFUcHVs srflindematetial QeRect i on
of ‘the si £gnalichi® gBpChAnBoALIRNIPOYroF BRAULIR: EBBaInG AARGIAIN clingss, whi ch
is matched to each“other in that way to I nplenent a desired nean density,

i s efi&ct ¥dlueaaoaldugtivity which carcbalddapted 66 afsderohndsi hgs @ reiatigler mi ned

| evel of yolune.conductivity., |t | 0 obseryed_in this . r c hat the
conaucti ity BreEhadiftehl, o oy’ cebsied BBong: BlatErewdls P SsSFERY  anhy

i nfl uencededifetd\e afid S thefofe tdxeelontly Ngel( Settedefei nafyetasksPar theul arly
hi gh material cost savings are possible in an 30 enbodi nent in which the

metal casPhRP SbRHGtERRaghelic ssreqning IbyFH20 OffifdEein only the outer |ayer is
a noble metal havefich-hollow bodies are advantageously of a diameter in the

20 range of between 5 pm and 100 pm, in particular between 15 pm and 50
pm, and in the simplest case have an air filling under approximately
normal or atmospheric pressure. However, depending on the respective
production processes involved, there may also be another filling gas, for
example nitrogen or carbon dioxide. The internal pressure as a parameter

25 which substantially influences elasticity may also differ from normal
pressure, in particular it may be a moderately increased pressure.

At the present moment in time, the hollow bodies can be most
simply produced in approximately hollow sphere form. Adding a filler to
that hollow body form (after metal coating) to give a matrix material

30 affords a seal or gasket material having isotropic mechanical and electrical

properties.



01+AU6 2~2 The -surface of the nmetal coating is preferably roughgpraygonees,
- down to heavily structured coatings with crystallite-like or dendritic or
stellate, substantially radially oriented extensions fromthe coating
material, which ensure an intimte connection to the matrix in a sealing 5
material and - by way of nethodical interlocking of the holl ow bodies which
are adjacent to each other in the matrix - a high |level of vol une
conductivity, yeRoMtialtaar fli@t iy alyichowt degsee pbrt idf! iHad mifrarhenewnced
surface structure of that kind is advantageously formed by vacuum coating
pr ocesses,bddies eicanpf e anapapprdeposialyi reli@saidaliumyliodrical aospetiseratity

process. The _.conducti oating s, inexpensively for ref erably, by neans
of a currecr?f‘ﬂlgé@gt'%rhd%gﬁgeqqé%t'881Lg¢teiscal E]'Gluﬁ}:/tﬁﬁﬁléee %ﬁﬂ%i%@l fEg?kﬁcess or
gal vani zatfhai ) pinHeRem thé |EAgth betRecClongkbe nvaeresius e ff 8 diMsdBings tae
conductive coati ng - in particular on mcro-hol |l ow bodi es conprising 15

pl asti & naeest A5 Limprssthaupext largendasier exisser the peights of thegydnderrist
metal |izatj ] u - i 23t i pr cond
TEe! b TSP S AR of 858 (B 0f A bABPEORTEECEDS it

met al | i zatthenlepgoie assits Aargestaba ey satface tidec gadrimits ithe sprivefuatibh zeét Bon
bath, the co ductig\g 20, ¢

. Pati,n is forned b ans of a gaseous phase
met al | i zatTBF3EEesEnd ﬁ_%?'?%&’u!aéﬂﬁqé%wﬁngﬁﬁg&& SREpBSEENBI0 MeaerPhe
sputteri ”%péD&ﬁicfd\lllZ;klvHEhysdcﬂ 5%tle'rﬁ'l“i§ Hé&%f%?gé’@?ﬂ@ﬁta% nEE&Ie%PQSE’Hé%r

preferably I nvo efore or after orTrati on of the conductive
coating, avhéredbe mmudedekjs @ppiapdry iroeahs cafubedodiongrosqeeedeagmafret he

surface of_ th l.cra 25 hgll aw bodies, ip order to.roughen up.the. surface or
Condar i ¢ SpeeisalVaduR te the BYRREE TRerfoch Sfrntatidro e, [Rienisusdl o
i mproves thignatkieséPthoblditateBhrto! IRW Bbdids E&E cease #Hd eebéaduent
thernopl astic naterials first ensures that they do in fact enjoy sufficient

adhesi on. h&rdaninggen lbe sepetroppbreseryesthat PA¢BERL®h are al so characteri zed
30 inth t i apd i i pnaft
o' he ooy shal Eond 068 L oS i ol gl

in the context o scriptron of p
i nventtbon.subfaceOaredUGf 20@2miorcahbllowt bediesdi erthut hendures esthec gapitighes

| astic hqgl] ow. spheres. (for ex l e of PVYDC - .pol yvinylidene chloride, PTFE
Bol yt et raf“l"t.f'@rr%_tjﬂiﬁr@ﬂg,(ar%rryﬁgﬁg?tt?‘ﬂ”é Bt Sﬁﬁpf)gﬁbéw% e%ﬁ'bl& I‘?é‘g'f?”ﬂi anet er
of about ZQ bkl aavé%ew%meg?mlabtitiﬁyh Wﬁa}*ébgé‘ctcbf/%hé%?.' 'bmsseaff getured,

5 of a nmean thickness (esti'mated fTom wei ght or density) et ween about
300 nm andngamithickinesh inaldeprangeiof hetaveanom 1 hem gekdugnphabéchois 8ot he

pronounced ST FRcE BOF it e dinobBRE Al erdiP I LG BB AP o (e
procegs pajemskyesfSthd eoatexammte-hiliow! bades id @ftthenadar wremagnithée HapI e

hol der and material and carrier gas conposition and flow rates in a
sput t er i nghprasEely of@ PIRSGIC MRETDREEW G the §pBEHAIIVFIHET i6 toab§ Used.

e S bclBARYete Lo Aol s degtpgnheshrent
chr onosul faasing tdcichess, athiat is frfatblyeld driedehedtbier rig that vagedodsnplemeossi bl e
to producea %eglrrie F’r}/easr;[r e%tswy,e iisneffected generally with the overall aim of
25 achieving a predetermined level of volume conductivity., It is to be
observed in this respect that the conductivity of the filler in a matrix is
moreover also substantially influenced by the structure of the coating (see
hereinafter).
Particularly high material cost savings are possible in an
30 embodiment in which the metal casing comprises at least two layers,

wherein only the outer layer is a noble metal layer.



the plastic surface, on which there is then advantageously superinposed a
secondary structure of the Ag-layer, produced by suitable proce&é UG 2002

i npl ementation in the coating step, so that - relative to the nean particle
di aneter - |arge peak-to-peak spacings can be achieved. A filler of that 20
kind affords synthetic resin-based sealing material a sufficiently high

| evel of conductivity, even at a relatively Iow | evel of concentration, and
in addition hasthe gaftdceubarthy hiawvat eledemey id prefebabENFalgONor pdréusecond
enbodi ment the filler conprises approximtely cuboidal thernoplastic hollow
bodi es (f ¢towexdrpheavie BfUeHEedberAtingsnithedys!Ierikfecs daadrlic or
pol'yim de)s up 10 Egggtanltfarﬁ%t tT.%d'r:ﬂl h&ri& HreRsioweetdifd 3(?% 4:|Q>a and a
met al | i zation conprising an N -layer and thereover a porous Ag- ayerg of a
total thi chaesklpwhdownsréimn Titémapercanineation tapiiey nmafrikhin Bi sdaingr 1 s
effected after, etching of the initial ho|ll ow pbodjes in ,a chronmosulfuric

aci d bat h,mE'feé@EiWédi'n by ¥aya o nigeshedica dn%&c '%P&lth@o?@@?mg?ﬂtﬁ% in a
Pd- bearin I vt | [ mt +has pcedur: '

cubsequent Qencht P aRcRt o, adh PARER™M thEohoBRRG B Er 5L Blatfmes o
AUG 2002 laondhbativitnsevemevitokblreletbaly |6wldedree afddlimpdat ed i n each case in
an imersion drumwth a suitably fine-nmesh |l. . 1ln a third enmbodinment the
hol | ow bodi es éokcﬁ)rlﬁ’&o\%‘lcﬁacBHg?Q%/ 8§‘ru5?+’rﬁi -Of\é\ﬁ‘%i H&éj ,{%t%ﬁjVﬂgpﬁBU%Yt h a
wal |t hi ckogpsdobybetsaem Acatthcd fhdicapses; fore\examneplbovapdr beddt in
application of a netal |layer to plastic particles of suitable dianeter and
subsedBentVacHHBU AT 162 ERELSIAG PIOCESFe by pyrolysis. The invention is not

subsedient 1@ €A . ! t
Fort h-ner oi nber e  GNE LR IMpeehah RIIE) bRt eRIe RS, oc

nunber of ofl & eunadritviess arfd/guredéctoolytishiiqlidi phask enetsbizafionhprquessa@ml es

set forth in agcordance with the acconpanying cl ai even in configurations
of di ffereg@tlvqacl;@tgc_)n 7proc¢ss.CLi(p Nat re pec¥ tﬁe procedure for form?ng tﬂe
conductive coating - in particular on micro-hollow bodies comprising
15 plastic material - desirably includes a first step of forming a first

metallization layer in a current-less metallization process and a second
step of forming a second metallization layer in an electrolytic metallization
process.

As an alternative to coating in a metallization bath, the conductive

20 coating is formed by means of a gaseous phase metallization process, in
particular vacuum vapor deposit or reactive sputtering.

Particularly in the liquid phase variant, the procedure preferably
involves, before or after the formation of the conductive coating, at least
one step of superficial cauterizing or etching of the surface of the micro-

25 hollow bodies in order to roughen up the surface or render it porous.
Such a treatment prior to the metallization operation improves the
adhesion of the metal layer or in the case of certain thermoplastic
materials first ensures that they do in fact enjoy sufficient adhesion.

Advantageous developments of the invention are also characterized

30 in the appendant claims and are set forth in greater detail hereinafter in

the context of the description of preferred embodiments of the invention.



0% AUG 2002 1.- Electrically conductive filler for a conductive pl a's%hg 2002
material, conprising gas-filled mcro-hollow bodies with a hi ghI)q
conductive metal casing, characterised in that the mcro-holl ow bodies are
elastically conpressible. 2. Afiller as set forth in claim1l characterised
in that the mcroholl ow bodies are gas-tight. 3. Afiller as set forth in
claim1 or claim?2 characterised in that the m cro-holl ow bodi es have an

i nner casing ofn BIfgst iepntiddifTdrtltheilleh ddrhpaseaplaseit HalldhspRerze(fef t he
preceding clains characterised in that the mcro-holl ow bodies are of a

di anet er eX2mpe rafe oV wee 5 RAIAMRYidEmeNnm chieridet i cRTAE betsween 15
N d 50 | ¥a)d | f ' '
m an pcﬂgldet:f_’anﬂ@%{etaﬁ%p@Zaéﬁ}lo&?ﬁ{elhorl Ba%ﬁ?é\(lgﬁgf of%eﬁweeghnnﬂaﬁ'loeﬁlegsv

characterfis east ‘a parti al he m cro-
bodi es i sofodbaut 2ppmoxvititeel Xghodtiony epiher iscladavdlyapystd-likk sirlitarreds set

forth in one of the precedi ng cl ai characterised.in that at |east a
bar {1 8 qRATeEIn SRIkRESSILErATSEd AP Bod P EE A DY FHEeTERDBUE . 0 |
AUG 2002 4 p [ | 4 ' , kRgrd r ' | C

confi gur a%‘?%ﬁ{maﬂ’e‘?g E%’hgﬁ‘g{n&t ﬂ%’?ﬁ‘ﬂ?’ﬁagnﬁ,‘gzﬂt Itﬁgjdoar%%gglgspﬁslezﬁﬁg | i psoid
is at | eddte hoblow repharhe aecamirexdgéed ndj @ speick| obulknembtsright safplde

cylinder is.at least 1.5 tinmes the radius or the height of the prismis at
“east 1 S0REs THE PRGUICER thaseh ardtr b e bEr1dUever b enlebl 7. "
filler asag@btrhent h dfn e pfoddie PiSeREétREs Cl fdrmBeghibhet ¢F-96/aba, t hat
the metal casing covers the entire surface of the mcro-holl ow bodies and
in paiti dgnapergidre | ght the esenides hlder BndaA material @ndefafrint gas one of
t he preced] Al I ' t ' i.ses at
east ¢ vedrpestBhgind PRI FaRs 3% spitehl irdeels, BlenbRELAS EREerSE? %
char act erspthlipretihdhather sebséquatditngatrasnta rough surface, in particul ar
wth a substantiallé r adi alla orjiented cr 10, Afiller

as set forth i HOWRY Bffi_qﬂemﬁ ig‘_&éHPHgC’fcqhﬁ ﬁ'%tt%bé&i@%ri;@%h%%ét%hm%e net al
oy ol SHEREUSANAIAT R bR SRR SRLPRANIALE S0 5 R
m cr d5hol hydvokixts etchim@tbatihenakdeittpossitleteinrpdute eherimacy sthustitkenirbodi es
s int hethrea&%gti(c)fsup(%tc\év,egﬂ vgh%hatrlll%rg igltﬁgrimgad%antageously superimposed a
secondary structure of the Ag-layer, produced by suitable process
implementation in the coating step, so that - relative to the mean particle
diameter - large peak-to-peak spacings can be achieved. A filler of that
20 kind affords synthetic resin-based sealing material a sufficiently high level
of conductivity, even at a relatively low level of concentration, and in
addition has a particularly low tendency to sedimentation.
In a second embodiment the filler comprises approximately cuboidal
thermoplastic hollow bodies (for example one of the above-mentioned
25 polymers and/or polyimide) with “edge” lengths in the range of between
10 and 40 um and a metallization comprising an Ni-layer and thereover a
porous Ag-layer of a total thickness of about 2 ym. The operation of
applying the Ni-layer is effected after etching of the initial hollow badies in
a chromosulfuric acid bath, cleaning in a cleaning bath and noble metal
30 activation in a Pd-bearing activation bath in a current-less procedure,

while the subsequent deposition of the Ag-layer is effected electrolytically.



AMENDED PAGE |PEA/ EP . Al u% A?. A. Al FR. AH. A. ANl . AfR AS(ezf 0
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| Z#109& (JIyMersiavaryn withqpsgitably-fingrmesh wallioog ()-:1\1 . g#109%& ()- W

DvLovicss: ()-1 1 o ohurd, STTRERREShae) RO BhdiEs Sealsly oy sansisodeat) - ssr0%
& ()- 10@EI106NIAYy-mé@asing With#l 028G I ¢Yrdss<aetwddnSt AhAYE L and
S 110, ok SO O TG () of W ALO L L EIONE (0 o o
suitable diameter and subsequent removal of the plastic core by pyrolysis.
The invention is not limited in terms of its implementation to the
preferred embodiments set forth hereinbefore. On the contrary, it is
possible to envisage a large number of alternative configurations which
10 make use of the principles set forth in accordance with the accompanying

claims even in configurations of different kinds.
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compressible.

2. A filler as set forth in claim 1 characterised in that the micro-

hollow bodies are gas-tight.

3. A filler as set forth in claim 1 or claim 2 characterised in that

the micro-hollow bodies have an inner casing of plastic material.

4, A filler as set forth in one of the preceding claims
characterised in that the micro-hollow bodies are of a diameter in the
range of between 5 pm and 100 ym, in particular between 15 pym and 50

pm.

5. A filler as set forth in one of the preceding claims
characterised in that at least a partial quantity of the micro-hollow bodies

is of an approximately hollow spherical shape.

6. A filler as set forth in one of the preceding claims

characterised in that at least a partial quantity of the micro-hollow bodies
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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.

7. A filler as set forth in one of the preceding claims
characterised in that the metal casing covers the entire surface of the

micro-hollow bodies and in particular gas-tightly encloses same.

8. A filler as set forth in one of the preceding claims

characterised in that the metal casing comprises at least two layers.

9. A filler as set forth in one of the preceding claims
characterised in that the metal casing has a rough surface, in particular

with a substantially radially oriented crystallite structure.

10. A filler as set forth in one of the preceding claims
characterised in that the metal casing is of a mean thickness in the range
of between 0.1 pm and 5 pm, wherein the mean thickness is so matched
to the dimensions of the micro-hollow bodies that the effective density of

the micro-hollow bodies is in the range of between 0.3 and 3 g/cm®.
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