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“Speci fication The invention relates to a conductive sealing
material as generically defined by the preanble to claim1l and to a
"profiled sealing menber nmade fromthat material. Electrically
conductive sealing nmaterials based on silicone with a conductive filling
for producing housing seals with an el ectromagnetic shielding effect in

pl ace ("nol d-in-place") have |ong been known and have becone a
mass-woodagoBaks4product, if not before then certai nIPCTYDE t9740X818 | ons of
nobi | e phones are in use. Earlier, they were used particularly for
adhesi ve sealing of the individual parts of shielding housings or for
adhesi ve bondi ng of prefabricated shielding seals during housing assenbly
and weRgcifiigatidgnaccordingly in terns of their properties. For how such
seal s and correspondi ng products are made, see the early conpany brochure
8565/ 0 " Conducti,ve Materi al nd Products” 970) or .the data sheet CS-723
" Conduct i veg uPRVEG 3Pt & 'a%ffgf‘?) 3 m%vﬁ)e(ﬁﬁﬁ%"%gﬁt%wlrechni cal
Bul | easngéfierf@1RBPNAeTINRE biOhe preambllay Hoomraies,1 W twond Ger man

Pat en eS¢ l.Qsur - a il t. \GB-A 2 115 084.
Adhes#’ﬁgfggﬁgi %&gégﬁgﬁpéﬁg%%giﬁéﬁs{}%ﬁg\ &&raﬁé‘g}tsegé‘%'y has t he deci sive
di sadvant agBlestraced 1ot conductive sleaidng metegrisildekasiad divadvant ages
from g4p5edne! WARRARd dodguelicRl A1ANMROIFYr pridiRicilif HIEIAS after
assenbl y_cannot be opened agal n w thout” destroying the seal (and the

shi el 8PAdP. With anredectaomagneiicnshnedding, oL fgcta igo PdaqRi5, 3

nul ti phRopactinspilalcdng na®@ lichgkbedh it GRY hatfe Veddmstd ¢ substrate
and a_hi ghl ondyctive cover |ayer and hatéﬁﬂrﬁts bat refabrication of
hous'ﬂasga oapction preduct, if not before en certaln now

that millions of mobile phones are in use.

Earlier, they were used particularly for adhesive
sealing of the individual parts of shielding housings or for
adhesive bonding of prefabricated shielding seals during
housing assembly and were adjusted accordingly in terms of
their properties. For how such seals and corresponding
products are made, see the early company brochure 8565/0
"Condugtive Materials and Products" (1970) or the data sheet
CS=-723 "Conductive Caulking Systems" (1972) issued by
Tecknit, USA; the Technical Bulletin 46 “CHO-BOND 10638"
(1987) issued by Comerics, USA; and German Patent Disclosure
DE-A 39 36 534 and British Patent GB-A 2 115 084.

Adhesive bonding of shielding housings during assembly
has the decisive disadvantage in terms of utility - along
with considerable disadvantages from a production and
logistical standpoint - that the housings after assembly
cannot be opened again without destroying the seal (and the
shielding). |

From German Patent Disclosure DE-A 39 34 845, a
multiple-part shielding seal is known that comprises an
~elastic substrate and a highly conductive cover layer and
that permits both prefabrication of housing parts with
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%earing before assenbly and repeated opening of the housing after it has
first been closed. However, the production of the seal is conplicated.

I n mass production, the nethod of European Patent Disclosure EP-B 0 629 114
has t herefore becone standard, in which the conductive material is applied
in a pastelike initial state by nmeans of pressure froma needle or nozzle
directly onto a housing part, and solidifies elastically there with
adhesion to the surface of the housing part, all in such a way that a

shi el fhP81B38% is formed that is both conductive RERYRE B1/¢18Hhd whose
profile shape is determ ned via the suitable choice of cross-sectional

shape sl isig deffukd hes sexbly naond peeskeofed hepareisy o Ofthwarhesimnd by the

adj us f sﬂgg1 [ r j es Vi scosity, thixotropy,.and the

speed o; ha%cf’en.l ny %‘f}% o@és%r?i(gjr?énég#' vag‘?lw?‘fefheﬂh%ﬁ‘?éd“f?%‘ge%d and

recl odde rsgdatidligomphieated el ding profile has good durability. - Wth

the ever incfasd h N S e and droppi ng
G SY PFQMESTon N 4156 e iod! S8 b }Feyaﬂg%tséﬂjm

prices_for electronic devices that function r h hi ghly

ef f ectIARE LTI ER;B the? 2 i L14has Ehrrefnrs hecons standaxsiucin on of
shi el diigthailfd MEAWRE ¢dimatdbia DI BS ABPL i &a P ILSefhe WG Ot her ways,

2P 43 BERUIE, SRS R ek 1 R Soner
ar ea, Qihmratly anto rereaseihgl epanid, fand sdv kel di Nigess el & e yrechani cal
be ot e, Yt TR Vo hE birkd® of R BN OR RS0 he knovn
seal i Ad @Yy imway that Fishielding Profikeé ismfdmed thbcnaisl bath hough in
Lfizg;ﬁ@gﬂ&ﬁe fita (R sBid Y SRPANEIdY r0A Fo Wirldbd "TY Wb JRGNAY cal

via the suitable choice of cross-sectional shape and size and

the scanning speed of the needle of nozzle, and by the

adjustment of such material properties as viscosity,

thixotropy, and the speed of hardening or cross-linking.

Even if the housing is opened and reclosed repeatedly, this

shielding profile has good durability.

With the ever increasing progress in terms of usage on

a mass scale and dropping prices for electronic devices that

function reliably only with highly effective shielding, there

is major cost pressure on the production of shielding

housings, and this cost pressure is expressed, among other

ways, in the use of less expensive housing materials and in

the demand for less-precise production tolerances for the

housing parts. . In this general area, there is an increased

demand for shielding seals whose mechanical properties are

improved and which in particular are relatively soft and can

be deformed to a high degree, but this demand cannot be met

with the known sealing materials.

There is a similarly motivated demand, although in
lesser numbers, for thermally conductive seals with improved
"mechanical properties.

It is therefore the object of the invention to disclose
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It i's therefore the object of the invention to disclose

3. an electrically and/or thermally highly conductive

seal i ng material that allows the production of a profiled sealing
menber of the "nold-in-place” type with inproved nechani cal propertles
that can easily be adjusted over a w de range of val ues, and in
particular with very good adhesion capability and a sel ectively |esser

hardne§5_gg(nge4defornab|I|ty Wth regardpé‘ﬁﬁsE ﬁ}égglnaterlal

as generica defined by the preanble to claim?l
attained y.the characteristics disclosed in the body of that claim
and wi 2R Pégar‘-alﬁélirﬂeaﬂﬂém Ehexaallyy higider conductive geabingd by the

charachatesiamsmét%m%s?tﬁ&dp&oduct:.on of H%rd¥PIid 0 STERGPASSES the
aspect - 0Of adm xing

fundanen gcgg o with regard to the materia
a | ong™® § "mehdc ipspl i FYRS "ikdhemproved dreckanierhbl e
Sili copeopabhéeﬂ brati sahi bhed 1y 1b|é rﬁj&isﬁéﬁ dWP GeHErange 39f hardens

g R e RN O NPT

from tANd @& geleetivelysldssernhardnesshohilgiytndietommalist Y &gt h on t he

under| ay wggﬂng grghegeaAsggP %;ié%gylé¥”hé“bé§%¢&é%ﬂ%%o | ow val ues

and a hlgh pQssi egree ortion of
| ong- cR& ﬁ@&dsproﬁhﬁePFgﬁmbéGn§°oﬂ?ﬁlm 1t Hhisdodyjent s asttaimédor at

most chpsthbi Bksrast¥riBekby disclBskle irPidle Hody!dr t}é\?'é‘f’ém, the netal
aFd/or?Pgor €H'%eéhkhe£o 2 %&okﬁ %% %é??f%é“ﬂéﬁﬁgr it lgsser
propor !

attalned by the characteristics of claims 7 and 9.

The invention encompasses the fundamental concept -
with regard to the material aspect - of admixing a long-
chained, non-cross-linking siloxane with a cross-linkable

> silicone rubber that is filled with metal to a high degree
and hardens as a result of cross-linking, forming a gel-like
to liquid state. The electrically and/or thermally
conductive profiled sealing member formed from this mixture
is distinguished by high adhesion strength on the underlay
) and by a Shore A hardness that can be adjusted to low values
and a high possible degree of deformation.

The proportion of long-chained siloxane (silicone ocil)
that does not cross-link or at most cross-links only weakly
in the total mixture - including the metal and/or inorganic

5 filler - is at least 1 mass percent. At lesser proportions,
the mechanical properties do not vary substantially compared
. With a pure silicone rubber base.

If the proportion of non-cross-linking siloxane is more

than 3 mass percent, the pastelike material 1ncrea31ngly :
) assumes a gel-like consistency, which permits highly
productlve, high~quality forming of a dimensionally stable
. proflled sealing member, without using shaplng means, by
extrusion from a nozzle or needle that is passed directly
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‘t he ‘mechani cal properties do not vary substantially conpared with a

pure silicone rubber base. I f the proportion of non-cross-1inking
siloxane is nore than 3 mass percent, the pastelike material
increasingly assunmes a gel -1ike consistency, which permts highly
productive, high-quality form ng of a dinensionally stable profiled
seal i ng nenber, w thout using shapi ng neans, by extrusion froma nozzle

or needl e that is passed directly
over 50559/9@3650 be sealed. Relatively soft and yetPGR/AMARTAI818
sufficiently strong EM shielding profiles have been extruded with

mat er oxer fi suedate xdhibgh sdedreke (Relatdv digz R R edY ;/mt][l met al
owde Wi i rQXxi y - J1Tass_ percent .o

o oss ey, B3 At RO i SRR 6 e o
dual - begposxtruded widd) madeiriial safildadretcelay rﬁglasieg:m_fece(trtto F:h_nlar'

di f ungpi < S+dslepKi 1 %Hﬁﬂ si | oxane

vv=th gngt ﬁeiékorﬁ%ﬁ-c%'i’nﬁ I‘Jltdg}r(ﬁaﬁi éroups,' W vﬁﬁ\ﬁ!ﬁ%&%rﬁn he range
bet weBRPIOXARAted e AS20Pass pexcenth@f@rossmlddhle sid igone| y

| ong- ebApbnenitex e ninedcial 19 GV i3 M FitAdd HeGudettsod e t he
materjal, after hardenin% of t.he cross-1inkable silicone component (by

huni dPEFEURES) SPTERITL APRRPX R ERLY Fo MAsish RETS&NY 9fked structure with a
cer t ada fphestiicnafly nontrexeeag-ad nfinghisdll coandie sucrdaiser m ned via the

M Xt UNBoAZH i melBya ¥ iToNaHY Yrith methyl or hydroxyl terminal

groups, with a viscosity in the range between 10 and 103
mPa.s.

The admixture of the relatively long-chain siloxane
that as such is non-cross-linked, results for the material,
after hardening of the cross-linkable silicone component (by
humidity, heat or radiation), in a wide-mesh cross~linked
structure with a certain plasticity, the degree of which can
be predetermined via the mixture ratio. To form highly
plastic seals for special applications where the demands for
dimensional stability are only slight, the proportion of non-
cross-linked component can be increased up to a multiple of
the proportion of the cross-linkable component.

The selectively additional addition of an organic
solvent serves on the one hand to optimize the processing
properties of the material and on the other can have a
favorable effect on the usage properties of the finished
profiled member. It causes the matrix material to "float" in
a sense, and in particular makes mixing of the components
easier and improves the wetting. Good results have been
obtained in this respect with proportions of between 5 and 20
mass percent of benzene and/or toluene.

The proportion of solvent, for special applications -
‘for instance for "mold-in-place" seals made by doctor blade
or spray application or immersion on or of housing edges -
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‘plaétic seal s for special applications where the demands for di nensional
stability are only slight, the proportion of non- cross-|inked conponent
can be increased up to a nultiple of the proportion of the cross-I|inkable
conponent . The sel ectively additional addition of an organic sol vent

serves_on the one hand to optim ze the processing properties of the
mat er i 4P 8R4 081 8the other can have a favorable effecPBADENOWWLAGLE
properties of the finished profiled nenber. It causes the matrix materi al

to "fl ean" thusabeekons idetabl yp Wighet arndnlaﬂtees hailﬁd(irig:gﬁbf a@?@u@:@gﬁ@etnth s
ults _have heen ,obtained in this

(ragzlp)ggf‘aang‘tllcq%]%p :ft }tlg%s%&’b(#\bggno%% 5%5150 Fa PO TFIX Bixtirsenzene and/ or

t ol uene. In Bheqfimenentothat de wevantagessedioal captaiisati ons - for

| nst .angg,]p&%a TRhd- | o @ﬂ&%on%eajfeiﬁ'p%ng%r%%% Hay'234% Pe PR AN deq

appl i catfon or 1 mrérsi on on
5 in the S@&Al@ﬁh@a&@ré@ﬁ9|@Gﬁ@ﬁnﬁbﬁmgWemnmn¢n§m¢namdUNNeao3as much as

a mul ttnﬁlsg Erblé%toroqpar FNutdondY @ YonMtirdPalTyXa¥ad1able !N @
refine IS vanta s for, certai,n appliCations, a silicone resin
conpongﬁﬁrﬂﬁg aPEb %H%& dening Sefim FamRoseng-, preferably_a
proportion ofssa\mmgsmme.rm dfigh Vddtrdreaqf c%n‘a@m:iﬁ't Inﬂé:tzg\r/?g: abl e
w th nP5Rehrald B LRI SRR PORRRCRS AT WD B B 1 Led i n
part i cprapowtilona ofi g lyesppovider or @i Isidvermdd powdiera ofi lsomecd powder of
SOME . other metal (nickel, copper, or the like). The metal content
is typically over 25 mass percent, and for economically
attaining high shielding effects in mobile phones or the like
it is even far above 50 mass percent, referred to the mass of
the silicone/silicone oil/metal mixture.
Materials for use for highly thermally conductive seals
can include, along with metal powder - especially whenever
the seal is not intended to be electrically conductive - a
filling of powdered aluminum oxide, boron nitride, or some
) 'similar highly thermally conductive inorganic compound. Both
types of materials can additionally contain fillers for fine
adjustment of the processing and mechanical properties,
examples being highly dispersed silicone dioxide or
silicates.

5 The hardness of the hardened profiled sealing member,
measured by the Shore process for determining the elastic
penetration depth of a spring-~loaded testing pin (Shore A
hardness) is below 90 and preferably below 50.

The degree of deformation of a finished U-shaped

) profiled sealing member of solid material can amount to 30%
or more (referred to the height of the unstressed profile
member) and for certain applications preferably up to over
50%. By means of special profile cross-sectional designs,
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-otther metal (nickel, copper, or the like). The netal content is typically
over 25 mass percent, and for economcally attaining high shielding effects
“in nobile phones or the like it-is even far above 50 nass percent, referred
to the mass of the silicone/silicone oil/metal m xture. Materials for
use f WP BRB4RBg6®her mal |y conductive seal s can incl udB¢TADBENg7 APLALAEL al
powder - especially whenever the seal is not intended to be electrically

condlushbneas &hkl bhbﬂ@e()fofp%\é\liﬁ{xﬁ(i:@ﬂfm&m%l ﬂe,w@néoaoBﬂitoﬁéfdﬁbw 1er f some
simlar uctiye in ni_ c_conpoun 0 ypes o
nater?ﬁpsd%%ﬁ¥gﬂgﬁﬁng ﬁ%ﬁaﬁﬂﬂﬁmﬁﬁ #%égk*Yﬁ $€£5 eadPhst nent of the
procedefngmamdoneaMdnmmd q@sqmnﬂngﬂionneuqﬁeﬁh@epngfhlgﬂl;edlspgrsed
SI|ICRQﬁbQEOéhgeaQQI% : %%hgsﬁg 'arl'EP qggg$§$e§%?;€%¥hardened profiled

seal i ng nmenber, neasure hore proces ning the elastic
penetratlonﬂdepﬁhnﬁfoé §@ﬁ m}qnﬁmﬁﬁﬁkqn&drgF?Ntﬁ{Qn%rbnA&hamane§s) is

bel o pL |2 I T . of a
fini &gge%}&glaggge%]ﬁr&g seaiil r?g grreeo et ﬁ%t erl a ggg%&aﬁlg)unt to
30% oVaxBes GP@ﬁe}fﬂﬁé’a bly ©oyeh Shfxr érertgﬁ,h Lﬁ%’ﬂr%%séﬂlpibllfl geadader) and

for ceflraiin apRhiieaWidRs waelcy Qh.'ﬁh HEdQuAVETh N0 trBs FBANS B SpeCI al
profile: cr SS- secél On%ﬁe .desi

ns
Dl H8Y( 3" SHamBY o1 Bhis SORIT e Y ara} Aow i Bt EOLRERBERAALD
def or thlel prioguletidnngf v sdiriectfor elssprtamonic didwicasi dbn andchhe

e ORBI GO e S e AL B e LRIy e Vo o
of dec151ve.

Advantageous further features of the invention are also
defined in the dependent claims and will be described in
further detail below in the context of the descripticn cf
preferred embodiments of the invention in conjunction with
the drawings. Shown are:

Figs. la-lc, steps in the manufacture of a shielding
housing with an electrically conductive profiled sealing
member, in one embodiment; .

Figs. 2a-2c, steps in the formation of a conductive
profiled sealing member on a housing part in accordance witn
a further embodiment; and

Figs. 3a and 3b, cross-sectional views of profiled
sealing members, as further exemplary embodiments.

As the first exemplary embodiment of the invention; an
electrically conductive sealing material is given below as
mixture 1 in the following table; it is a heat-hardening
single-component system, and after hardening the result is a
shielding profiled sealing member with a Shcre A hardness of
approximately 50. This material, which after hardening is
elastic but relatively soft, is suitable for the production
of shielding profiles on housing edges of reclosable EMI
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‘material and optionally also geonetry, even gaps whose wi dths varies
considerably over their length can be reliably sealed off in a shielding
way or with adequate heat transfer. By way of exanple, this economcally
al l ows higher tolerances in the production of housings for electronic
devices in which highly effective el ectromagnetic shielding is functionally

deci Siw@-98/0 dvant ageous further features of thegj t & g8l SO
e B DR PR g eS|

defined in the dependent clains and will be descri be

bel ow, n t he cont ext o% t he descrig%Lon of .preferred enbodi nents of the

i nvent PR HRIZ oFF R PPRREAFEHPF REUBFLIRP NSl 5RBRRS Ar € Figs. la-1c,
steps in the manufacture of a shielding housing with an electrically
conductive pgoLil eal ing menber, in one enbodi nent; Figs. 2a-2c,
steps in thgﬁﬁ%%%%gfén of a conductive profiled sealing nenber on a housing

part in accordance with a further enbodi nent; and Propbrtion3a and 3b,
cross-sectional views of profiled sealing nenbers, a t | ary
enbodi nment s. As the first exenplary enbodinent?%%g%hg%%ﬁgéﬁgpon, an
el ectrically conductive sealing material is given below as mxture 1 in the
fol | ovedponédhe; Tit 51 8cbrat “Pgpdsppoy mkAgl e-conponent system and after
hardening the result _is shielding profiled sealing nenber wwth a Shore A
har dness of approxin5¥e$€'50. This ‘material, which afterlBafdening is

el astic but relBltvebPylpaditethplsiiidonhhe watht he production of shielding

prof il es on Nousi N9 £dg5 ofx " &7A232P) S Elhina
groups (dynamic viscosity

20 ... 500 mPa.s) 4.5

III: Silicone resin solution,
GE "PSA 529" 8.2
IV: Toluene 6.8
V: Benzene : 8.9
VI: Silver powder ' 58.0

As the second exemplary embodiment, an electrically
conductive sealing material is given below as mixture 2,
which is a dual-component system that hardens at room
temperature and that after hardening produces a shielding
profiled sealing member with a Shore A hardness of
approximately 20. The shielding profile formed from this
material has a high degree of deformation, exhibits marked
plasticity, and is especially suitable for shielding gaps in
EMI shielding housings with considerable production
tolerances.

Mixture 2

Proportion
(mass percent)



“houSi ngs with noderate production tolerances. M xture 1

Proportion (mass percent)
Conmponent |: Silicone "TSE 3220" nade by GE

13.6 I1: Pol ydi met hyl sil oxane with met hyl or

hydr oxyl term nal grougs (dynanifIYisgpfity _ I t_20
... 5 4. : e ol ution,
& pdb g@@"@““ 8.2 | \PCLABR 2g018138

6.8 V:  Benzene 8.9 VI :

silvewcqnnwngné 1/A: Silicone GE "SEB.H300 A"  As thkasesond exenpl ary
enbodi nent, an fri Ch I gg material 4ig,gi ven bel ow as
m xture 2, whi Cﬁi/fg a %%ié%'%'(?:’ggn%%enfﬁgy%?gén ?hat harde_n%'%% room _
temperature and thht aPetydimethylsgleoxanaceisth shiel ding profiled sealing

menber with a Shore A\ﬁ@tﬂﬂgsgegﬁiﬁgprgﬁbﬁpgely 20. The shielding profile
formed fromthis mater a i ree ﬁf def ornmati on, exhi bits marked

| al s. a2 high de
plasticity, and is espt%+§f?§l€¥i?gBF%ng?tg Yel ding gaps in EM shiel ding

housi ngs wi t h consi ders®lwParspucti on tol erances. 5.6M xture 2
Proportion IIT: Toluene s.égass per cent)
8

IV: Silvered nickel powder 72.9

In Figs. la-1lc, steps in the production of a shielding
housing 10, comprising two housing parts 11 and 12, with an
electrically conductive profiled sealing member 13 are
sketched.

In a first step, shown in Fig. la, a metal-filled
sealing composition 13/a of gel-like consistency (for
instance, the above Mixture 1 or 2) is extruded from an
applicator needle 14 onto the housing part 11, which is
provided on an inside with a metallizing lla that covers the
edge of the housing part. To that end, the applicator needle
14 is moved relative to the housing part 11 in the direction
perpendicular to the plane of the drawing by means of a
coordinate-controlled manipulation device (not shown).

As can be seen in Fig. 1b, this creates an
approximately U-shaped profiléd sealing member 13/b that
adheres firmly to the metallizing layer 1la and that after
application has begun to cross-link in wide-mesh fashion from
the surface - depending on the specific composition - under
the influence of humidity and/or heat (infrared radiation)
and/or ultraviolet or gamma radiation.

After complete cross-linking, resulting in the finished
profiled sealing member 13 (or in any case after cross-
linking of a sufficiently thick surface layer, the second

"housing part 12 - as Fig. 1c shows - is placed on vertically
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* Corfponent 1/A:  Silicone CGE "SLE 5300 A" 14. 44 2/ B:

Silicone GE "SLE 5300 B" 1.44 I'l1: Pol ydi nmet hyl si | oxane

W th met hyl term nal groups (viscosity
approxi mat el y 50 nPa. s) 5.6

Ill: Toluene 5.62 | V:  Silvered nickel
powderWO 98/0836472 9 In Figs. la-1c, steps BFWVRE HdRIBL&%n of a
shi el di ng housing 10, conprising two housing parts 11 and 12, with an
eIectrfgahlabaoaduthﬁtehbugﬁth@a&tabhﬂ@gﬁmmh@meHBrmwtéﬂﬁﬁ(Hﬁﬁits In a

first , aSh ' ' t.al t 13/ f .
gel -1 | RAIBLABFIEBNED ERY, upRerdsies shone, & W EIPA L 4Tt uded
from amembpki ¢ai oandeddl §oisednt(byt meamsusioty spamin herejhiteh the provi ded on
i nsj i i 1 hepedge t t.
on i nokdget! hpdst phi7 i Lis, Wiy GRS Mng el R perl.
13 in BﬁnbgrréétRénCSGPE@ﬁéﬁéum&'QPPHQ¥§WQQQ¥H dalfhdte amiginal neans of a

_Coord'ﬂé&gneoaha%heau%nb&ulﬂfsl Q%nﬁ%‘é'x%e(s%ohts%‘f&)oms clogy¥an be seen
this criates anon %ﬁg wate U-shaped _profiled seallng menber
: 73

In
13/ b tﬂéFhaﬂﬁérQ§VP PRmEnt, ZeliaSiye Ly, Fg?faqﬁﬁTQHiﬂgeﬁter
appl i cgbree,hgs khgumetaldieding I:Llalyelzﬁ; \W1ke-aiids 2hawl® ahd rom the surface -

cebendlage8ckUs FRRNHe pBRIOS 43, WY e Wiy Yo P 1Y

and/ or
p) them. On the one hand, this assures highly effective edge

. sealing and shielding, even if the gap dimension varies
considerably over the housing length and under some
circumstances during use of the housing 10 as well. On the
other, the housing can be opened for maintenance or repair

5 purposes and reclosed again without destroying the seal and
shield 13.

In Figs. 2a-2c, steps in forming a conductive profiled
sealing member 21 on a housing part 20 by an immersion
process are sketched.

) A metal-filled sealing material 21/a based on silicone
and silicone o0il and highly diluted is located in an organic
solvent 23 in a container 22, As shown in Fig. 2a, the V-
shaped edge region of the housing part 20, which is provided
with a closed surface metallizing 20a, is dipped into the

5 solution.

After being removed from the solution 23 and aftef
evaporation of the solvent component, a layer 21/b of the
sealing material adheres to the housing part; in this phase,
shown in Fig. 2b, the sealing material has a pastelike to
gel-like consistency and is beginning to harden from the
surface by cross-linking of the cross-linkable silicone
component.

As can easily be seen from Figs. 2b and 2c¢, the final
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"and/ or ultraviolet or gamma radiation. Aiter conplete cross-linking,
resulting in the finished profiled sealing nenber 13 (or in any case after

cross- linking of a sufficiently thick surface |ayer, the second housing
part 12 - as Fig. 1c shows - is placed on vertically _ _
9 WO gsfoemeabove, this housing part bei ng adapt esce /Dt esnporgists

edge destgn to the unstressed shape of the profiled sealing nenber 13, hfand
I's joinedg 0 tnd [ S

proJcess &Qﬁe lelg g’rg’lrf?'\#gédqrreﬁb%h tr%é; 'S céorrm?ﬁle%gﬁ){% oa’% xﬂimatjtigf hal f
its or|glﬁaFaﬁéDghFhﬁnQOBéé@Ub@aﬁt|&Q;ahﬂmﬂuﬁwnnﬁdﬁtﬁrnxnﬁdwangh¢o%blq _
with the gevakesmiheaf tqmevue@o%té \tﬁﬁaé{u@fhé%ﬁ 1é&qué‘€ati ¢ fixgs but

netaII|2|nﬁ8Ia yers 1a and 12a of the respective S|ng arts

wi t hout af Plen&ef’ﬁ PREMUNARY; fhe AnflaNcs 1% raMites c'h'l gty keirgtive
edgesseal mogedntos khel goadtioveshdwr i gaRy dizENTmMy \Wias gorsiger ably

over the .0 Ien th and nder sone ci,ycunpgt ances du use of the
housi ng 1g2§§ gtB (ﬂ)érﬁrs}gef‘fﬁ W® ieEnance
or repairther peaéangnctompolsds:a'abmgmm \ha\#aotaccimsﬂad;amgaﬁ f‘lﬁaéq%lmﬂdof
shield 13¢p0 ..V“ (mlghnoum n- e %to rh{ctr %bﬂ ﬁ"%%ij %s‘?’ rofiled

seal i ng nenber on a 20 an i rS|o
sket ched. housnu; Raxst 0- Melﬂee(iné@xlﬁeﬂg ’qm @axrlly.21/ a based on si I | cone

andagi | i cone oi ftapdnnie@idliy yielisRibr THACH e nlil A" HAMY Q1so occurs
if the edge portion is shaped differently. For instance, in
a surface region with U- or V-shaped grooves, a
proportionally greater fraction of the sealing volume will
form in the region of the groove bottom, the earlier the
15 housing part is inverted during the progressive cross-
linking.

The effect attainable by a change of orientation of the
underlay relative to the force of gravity can alsoc be
exploited not only in the context of an immersion application

20 process but in a similar way for a seal that is extruded on

' or sprayed on.

By rotating the housing part about an angle other than
180° after removal from the solution, an oblique-angled or
lip-shaped profile in which bending deformation is easily

25 possible can be achieved in a targeted way.

This kind of profile design, as schematically shown in
Fig. 3a by the cross section of a shielding profile 31 on a
flat housing portion 30, offers additional degrees of freedonm
in optimizing the deformability and dimensional stability.

30 In Fig. 3b, a further refinement of the concept of the
invention is shown. A first partial profile 41 with very
good adhesion strength, low hardness, and a certain
plasticity (for instance comprising a silicone mixture
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solvent 23 in a container 22. As shown in Fig. 2a, the V- shaped edge
region of the housing part 20, which is provided wth a closed surface
metallizing 20a, is dipped into-the solution. After being renoved
fromthe solution 23 and after evaporation of the solvent conponent, a
| ayer 21/b of the sealing nmaterial adheres to the housing part; in this

phase, shown in Fig. 2b, the sealing material has a pastelike to gel-like
consi A8/ WG4 s begi nning to harden fromthe surPEBADBY92/083818i nking
of the cross-linkable silicone conponent. As can easily be seen

fLom FEipsildb mch\ﬁctufdsleffgimén above) is first creatl'.cleddort:; a 10 _
shape I al i er 2 e _goptr e Y. rotating
t he holgéﬁ%%?%ﬁg &gb‘gﬁt aﬁ%rcggg?:éé?ﬁ %e@gg% +%faps‘é&1 as 5r’§ﬁ§f"éf:ﬁi ned
time BEith e hkodepiopPYticnnf enen-tecsssbinking silskape deveveps under
Lhe | RHLRAE Sy Bt (91 foxdRePotiifle s cORYELIBPe (PELROBRL ON Shown in
Fig. 2c, on]ly after partial .hardening of the volune, a greater
fract iRAERF1dheehofhigelf brst pPartipl seuefhle cobhpozi seerndi parbisd

accumprd il @t41 hef nPiditef elastibfry Vand hiFdnéss aistf‘t?rﬁé’&t%’lgé{:” Fig. y

2b) than if the . _housin art 20 were inverted too early. .

can ea%?‘f?/r%etr}é%eﬂl’ﬁ%tp%rgfﬂfl%F°€H'%c?1al SO occurs if the edge
portion is stheetwaipfefile |wembersi s} adZectoddther re€ubtriace region with
U or M p | onal | er fracgtion.of the
seal | n%ﬁ:\f;oi ufm'ig\jg\%?ﬁ%aé ?%!’F#Ie n&t?%gﬂé}écgi gﬁ %?%ﬁ’g‘t'ﬁf’%oﬁgggoﬂ‘gm t he

ear | i e¥an tke ideformrdity Pparigh sdegwes ta0d dom i tiye t dher obs edsiraklef 0ss-

l'i nki N"ékpecially for shielding housings that have to be opened and

closed again frequently.

The invention is not limited in its embodiment to the
preferred exemplary embodiments described above. On the
contrary, many variants are conceivable that make use of the
realization shown in the context of the appended claims, even
in embodiments of other types.
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“The effect attainable by a change of orientation of the under | ay
relative to the force of gravity can al so be exploited not only in the
context of an imersion application 20 process but in a simlar way for a
seal that is extruded on or sprayed on. By rotating the
housi ng part about an angle other than 180 after renoval fromthe

sol ution, an oblique-angled or | i p-shaped profile in which bending
deformation is easily 25 possi bl e can be achieved in a targeted way.

Thi s wénelapbspeafile design, as schematically shownper/pE 97/i0a813a by the
cross section of a shielding profile 31 on~a-~‘~iijL_hou5|ng portion 30,

of fers additional degrees of freedom zing the deformability
and di nmensional stability. 30 In Fi Mﬁwf" gw”r refi nenment of

t he c@ghaims:of the invention is shown. * ﬂ” profile 41 with
very good adhesion strength, |ow hardness, and a erfaln

plasticity ifor I nst ance ,conpri si,ng a silicone m xt

11 3j RPREHCEAVE; Sealdng &Fﬁ@ﬁléﬂoﬁéﬁ/ﬁs ?ﬂ/§ﬂocﬂéhted on a
hOUSIpsreszeﬁuaﬂ $0r hiam-zfn IIIaa:eW&bQHIJ.@:lg oguah p%%fa.l@ix@él’aﬂ.l\ﬂgt h a |low

k h sil .
Phat ReRBBroA2RE 21i 317 d rddani BRVIAS: fo CFORE IAIEELe BianeRe 1 Ca
secondnﬂaatmgtamrath9r41nakggmaaiéuldbastmmmmpcamdlheﬁdh@sa |s forned t hat
cover SgbBSrERPR! oBoRbLR! thaA' i Gall percens™oR WRLARNNEPIRGLS 41 42

t oget resu ' a s BEECDT e I's’ré |ver sof t
and canosa-mgnhnngdOtowaakdghemggsa;xmkinansuﬂ@x@mher i s durabl e,

2. The sealing material of claim 1, characterized by a
proportion of the non-cross-linking or weakly cross-linking
siloxane of more than 3 mass percent.

3. The sealing material of claim 1 or 2, characterized
by a proportion of more than 3 mass percent of an organic
solvent.

4. The sealing material of one of the foregoing
claims, characterized by a proportion of more than 3 mass
percent of a solution of a cross-linkable silicone resin.

5. The sealing material of claim 1, 3 or 4,
characterized in that the proportion of non-cross-~linking or
weakly cross-linking siloxane and/or organic solvent exceeds
the proportion of cross-linkable silicone, and the sealing
material is'liquid.

6. The sealing material of one of the foregoing
claims, characterized by a proportion of more than 25 and
preferably more than 50 mass percent of an electrically
'highly conductive powdered metal filler, in particular
comprising silver, silvered copper, or nickel.

13



* especially for shielding hous%ngs\thl;Pixf%to be opened and cl osed again

frequently. The |nvent I s not ed. in its enbodinent to the

preferred exenpl ary enbodi W Wm ove. On the contrary, many
K” 4@&6 realization shown in the

variants are conceivable th
cont exdo @fs Adeseappended cl ai ns, even "i nsendBdi ment s etTobReED 7Y/ YVNBIS
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7. The profiled sealing member (13; 21; 31; 41, 42},
which is made self-supporting by the application of a sealing
material of one of claims 1-6 to a surface to be sealed and
ensuing hardening, characterized by a Shore A hardness of 90

; or less. '

8. The profiled sealing member of claim 7,
characterized by a Shore A hardness of 50 or less.

9. The profiled sealing member (13; 21; 31; 41, 42),
_which is made self-supporting by the application of a sealing
material of one of claims 1-6 to a surface to be sealed and
ensuing hardening, characterized by a degree of deformation
of over 30%, referred to the height of an unstressed U-shaped
profiled sealing member of solid material.

10. The profiled sealing member of claim 9,
characterized by a degree of deformation of over 50%.

11. The profiled sealing member of one of claims 7-10,
characterized in that it is produced by extrusion without any
additional shaping means. '

12. The profiled sealing member of one of claims 7-10,
characterized in that it is produced by immersion of the
surface to be sealed in liquid sealing material (23, 21/a)
and ensuing shape-impressing hérdening with a predetermined

3 orientation to gravity (G).

13. The profiled sealing member of one of claims 7-12,
characterized by a cross-sectional shape, in particular a lip
shape (31), that is asymmetrical with respect tc the normal
to the underlay (30) at the site of adhesion thereto.

14



“Cldi ns: 1. A conductive sealing material (13/a; 21/a),—n—particul ar
for nold-in-place nolding of a profiled sealing nember (13: . andl,
42), having a cross-linkable siticone and a netal a “‘Ml\mﬁﬁg‘@m\' I'ler,
characterized by a proportion of nore than 1 nass pg < - ¢hai ned,
non- cross-linking or weakly cross-linking siloxane. * ¢ 2. The sealing
material of claiml, characterized by a proportion of the non-cross-Iinking
or WeHRl 98708364l i nki ng sil oxane of nmore than 3 nasPQBAREM7/01818 3.
The sealing material of claiml1l or 2, characterized by a proportion of nore
than 3 nassigercefle Pro¥l12I3@ad ity Yeber c?fb one bf W& ifd!y.0g; material

of one_of the foregoi nﬁ clains, characterized by a proportion of nore t han

3 nasSPAZREERT gL, by, embodipentoof |3 fidaste canduciiore esi n. 5.
The spabifigedaimembalr qfa19! @fmlksseroshbre: RIS rid) diadtéhe

i .QQn- -1'i nki | - nki i nd/
b ganfs T83PebAE SEC B & o, SRR e R4 BARE [ hhe. and ¢ he
seal i sgnmeckedaltol $hiei st in firmly abherdes ifashirres ivaitiof one of the
for eggiraa el AishoreC AT L Al 12 U YdddPhafi T, Lhan 25 and
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preferably nore than 50 mass percent of an electrically highly conductive
powdered netal filler, in partlcular conprising silver, silvered copper, or
ni ckel . 13 " 7. The profiled
seal i ng menber (13; 21; 31; 41, 42), which is made sel f-supporting by the
application of a sealing materi al if one of clainms 1-6 to a surface to be
seal ed and ensui ng hardeni ng, char £39rized by a Shore A hardness of 90 or

| ess. 8. The profiled sealing nmenber of claim7, characterized by a
Shore A hardness of 50 or |ess. 9. The profiled sealing nmenber (183;
21; 31; 41, 42), which is nmade self-supporting by the application of a
sealing material of one of clains 1-6 to a surface to be seal ed and ensuing
har deni ng, chmracterlzed by a degree of deformation of over 30% referred
to the helghbaof an unstressed U shapedaprqly | ed sgéllng nenber of solid

mat eri al . 10. TheTprofiled sealvng nber cl ai 9, characterized
by a degree ' of over 50% The profiled sealing
menber J , Characteriyed\n th S p oduced by

extrusi on
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addi tional shaping neans. 12. The profiled sealing nenber of one of
claims 7-10, characterized in that it is produced by i mersion of the
surface to be sealed in liquid sealing material (23, 21/a) and ensuing
shape-i npressi ng hardening with a pred mned orientation to gravity (Q.
13. The profiled sealing nenber of one&dfVclains 7-12, characterized by a
cross-sectional shape, in particular a lip shape (31), that is asymetri cal
wi.th respect to the normal to the underlay (3%) at 26% site of adhesion
thereto. 4 14. The
profiled sealing nenber of one of clains] 7-13,/ characCterized by the

enbodi nent of a first conductive profil g nenper (44) of |esser Shore A
hardness and great er def or FESEES T saorsel | ve profil ed nenber
(42), connect gd to the fi /_//‘Z@“K/ﬁ%//////‘z”@y , W Fh greater Shore
A hardness and | esser defffZfmabi \
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