9 June 2004 WD 01/ 43146 NON-SI LI CONE CONDUCTI VE PASTE FOR THE ELECTRI CAL

| NDUSTRY, AND I TS USE 5 Back round of the Invention PCT/EP0014 33/ oot
i nvention relates to a conductive paste for the electrical industry and

also to its use.

numer ous applications. For exanple, the material has 10 particul ar

| nportance in connection with the sealing of
housi ngs i n ef®EslBERBI C
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be disturbed by el ectromagnetic radi ati on penetrating from outside. The
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electrical industry and also to its use,

Materials of this type are widely used and are needed
in numerous applications. For example, the material has
Particular importance in connection with the sealing of
electromagnetically shielded housings in electronic
devices which emit electromagnetic radiation or can be
disturbed by electromagnetic radiation peﬁetrating from
cutside. The housings are produced from an electrically
conducting material, or from a material coated S0 as to
be electrically conducting, in order to provide EMI
{electromagnetic interference) and, respectively, RFI
(radio frequgncy interference) shielding and to improve
electromagnetic compatibility (EMC). It is known that
the region of the Jjoints at which the parts of the
housing are joined can alsoc be given shielding by using
gaskets made from an electrically conducting flexible

material.

An example of a material of this type is known from
US 4,011,360. This known material is based on an
elastomer, typically a silicone rubber material, with
an admixture of electrically conducting particles. This
material polymerizes when exposed to atmospheric

moisture at room temperature.

DE 43 19 965 C2 discloses the use of a material of this
type for the production ¢f the housings described at

the ocutset. The starting materizl is extruded as a

SUBSTITUTE SHEET (RULE 26)



moi'sture at roomtenperature 30 DE 43 19 965 C2 discloses the use of a

material of this type for the production of the housings des hlf)(%%l%t the
outset. The starting material is extruded as a SUBSTI TUTE SHE ‘Il 26)

June 2004 WD 01/43146 PCT/EPOQ 11371 2 _ strand of paste directly in the
region of the joint onto one of the parts of the housing, and pol ynerizes
there to formthe gasket. This process is also known to the skilled worker

as the forneded fuRlsgce-gasket 5 process. Mterials of thigedpie Mt
electrically conducting particles are noreover used for formng contact

poi nts -or cont act areas, known as contact pads. They thus take on the
function of cont gl eqr:tents 10|t is also gosm ble to use thermally
conductive parti cI S FYTT® ST ¥R BRe KREWAR a$ It hidvenaicipads.

These have the tasl ehedicgsiypat wag—tsf Qt %@rrmoasmgeagnar o 8. £1 £Gt roni c

conponent and of SSi L.ng t he sane a cooling el énent. One of the nost
i nportant 15 exatl)%lr 8f TeR ?t?plgaééfﬁtonﬂi%s PTAGSGpLScassor kugwt ton  whi ch

t he heat gener atteg bysmlle.ear oGRS%er | 9sto e passed-tia-a;ceol arrier
exposed to a fan ite their undisputed useful proper?%es, %JIE\E%I als of

this type based 5ﬁ’ ?F'Ercone have sone di sadvantages. 20 In this connection
a particular problemis that the silicone has the property of emtting
gaseous nateri aMaterials of this type with electrically conducting

particles are moreover used for forming contact points
1or contact areas, known as contact pads. They thus take

on the function of contact elements.

10 It is also possible to use thermally conductive
particles in order to form what are known as thermal
pads. These have the task of dissipating, for example,
heat from an electronic component and of passing the
same to a cooling element. One of the most important

15 examples of the application is a microprocessor unit in
which the heat generated by the processor is to be

passed to a cooling carrier exposed to a fan.

Despite their undisputed useful properties, materials

of this type based on silicone have some disadvantages.

20 In this connection a particular problem is thatr the
silicone has the property of emitting gaseous materials
with short molecular chains. These constituents
condense on (adjacent) metal parts or cold sections of
surfaces. The silicone o0il deposit insulates the

25 surface (mostly undesirably). For example, i1t has been

- observed that a deposit of this type considerably
impairs, or destroys, the function of contact relays.
Even 1if the <contact 1is closed mechanically, the
deposited silicone o0il film can completely prevent

30 electrical contact. Despite the recognized good

properties of silicone-containing materials, they have
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wi th short nol ecul ar chains. These constituents condense on (adjacent)
netal parts or cold sections of surfaces. The silicone oil deposit
insul ates the 25 surface (nostly undesirably) . For exanple, it has been
observed that a deposit of this type considerably inpairs, or destroys,
the function of contact relays. Even if the contact is closed
mechani cal |y, the deposited silicone oil filmcan conpletely prevent 30
el ectrical contact. Despite the recogni zed good properties of 9June 2004
silicone-containing materials, they have SUBSTI TUTE SHEET (RULE 26) 9 June
2004 -3- therefore been largely elimnatet by the tel ephone industry.
Anot her probl i t..th i.licane oil fi dyasticall vy i irs the
adhesi on of t¢§§%§ﬁ¢£%epg? iéaﬁﬁé%ﬁeég%%l%%glgc% a% f gﬁ%&%ﬁ%g?% t he notor
vehicle industdystwpmere surfaces are frequently painted or coated. Even
smal | amounts of a silicone deposit are sufficient to inpair paint
adhesi on. Summary of the Invention The object of the present invention is
t heref ore to Anidiedeprohaesr iia tdrat Hehe ypelieanicondd diilhe outset in
whi ch the propless; deseli hedahave digen. hd 8184t 8¢ chihguyaterd al ppygvi ded
shoul d be capabl e of unrestricted _application while retaining the good
properties ofPT@RI¢Bohe- Based cvdEerinhlevideRenifrofde Hotde sete
Accordi ngly, annaspes! Qhetle sRIESRIEs | AVENEL8FuPtAY GRS - &@ngucti ve
paste for the electrical indu Hry o )

coated. Even sma amounts of a silicone deposit are

sufficient to impair paint adhesion.

Summary of the Invention

The object of the present invention is therefore to
provide a material of the type mentioned at the outset
in which the problems described have been eliminated.
The material provided should be capable of unrestricted
application while retaining the good properties of

silicone-based materials as mentioned at the outset.

Accordingly, an aspect of the present invention
provides a conductive paste for the electrical industry
comprising an elastomer and an admixture or conductive
particles, wherein the elastomer is of the

polyvoxypolyolefin type, as in the formula:




conprising an elastonmer and an adm xture or conductive particles, wherein
the elastonmer is of the polyoxypolyolefin type, as in the formula: RR I |
-Sf--POP--- S1 00 I I R R! n 9 June 2004 -3a wherein Ris alkyl, R is
al kyl and POP is a polyoxyolefin. Detailed Description of the Preferred
Enbodi nents The invention is based on the concept of using, instead of
silicone, an el astoner of the pol yoxypolyolefin type or a nenber of the
polyolefin fanmily, as in the fornulai RRt -SI--POP SI 0 0 RJupE2004 9
June 2004 WO 01/43146 - 4 PCI/EP0O0/ 11371 where R is alkyl, preferably

met hyl or ethyl, where R is alkyl, preBerably nmethyl or ethyl, and where
POP is a pol yoxyol efin, preferably polyoxypropyl ene.

wherein R is alkyl, R' is alkyl and POP is a
polyoxyolefin.

Detailed Description of the Preferred Embodiments

The invention is based on the concept of using, instead
of silicone, an elastomer of the polyoxypolyolefin type
or a member of the polyolefin family, as in the
formula:



5 This material has excellent nmechanical properties and is particularly
suitable for the forned-in-place-gasket process to nake seal § DghEbGiENt S
or danping el enents for housings of electronic or tel ecomunications

devi ces. After polynerization, the sealing or danping 10 el ements produced
in this way are soft, flexible and nontacky, but they adhere particularly
well to the substrate used. They may be applied either manually or by way

of conputer-gaRi4Rkd €d equi pment or robots. The excell ent pprapRiid,es of the
material also nmean that 15 it can be processed by further processes known

per se, such as (nold) casting, spraying,,h dispensing or printing. Finally,
the material has good environnent al conp%tlblllty since it is free from

hal ogens and 20vh&AEORi s dkkvdddprederaiy mazaptoss @asgs of any type are
produced in the event of a fire. Since the novel material is a paste, it is

firstly easy tqhggg0§esl§@qk§an Bfe %@; ﬁétﬁl rredetl%&t he_ . processing

met hods descri bed above. Second VISCO ¢h ?ﬂat
specifically if the fornmed-in- place gasket process is used, the
di mensi onal ~ st aBPFFEy  0f9% he dr and2pr odeelstP¥vole@iihi ci erpredimrabl vt 0

retain its probbh oy 1ehBe use of any additional pressures. The
pol yneri zation can therefore take place 30 under anbient conditions.

SUBSTI TUTE. SSEER,{ BUREe28)a P A4D°.2000 SR QM A3KIS RCT ER00L1asT!
and
_is particularly suitable for the formed—1n—place~gasket
‘process to make sealing elements or damping elements
for housings of electronic or telecommunications
devices. After polymerization, the sealing or damping
10 elements produced in this way are soft, flexible and
nontacky, but they adhere particularly well to the
substrate used. They may be applied either manually or

by way of computer-controlled equipment or robots.

The excellent properties of the material also mean that

15 it can be processed by further processes known per se,

such as {mocld)casting, spraying, dispensing or
printing.
Finally, the material has good environmental

compatibility, since it is free from halogens and
20 nontoxic. In addition, no hazardous gases of any type

are produced in the event of a fire.

Since the novel material is a paste, it is firstly easy
to process and can be shaped as desired by the
processing methods described above. Secondly, its
25 viscosity is such that, specifically if the formed-in-
place-gasket process is used, the dimensional stability
cf the strand produced is sufficient for it to retain
its profile without the wuse of any additional
pressures. The polymerization can therefore take place

30 under ambient ceonditions.
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- 5 The admi xtures of conductive particles reresent a

filling materi al

which permts the desired prcperty to be achieved in the progyﬁﬁe%hh4
varying the anmount, sire and nakeup of the particles. An inportant 1ssue,
5 besides purely nmechanical properties such as the flexibility or the
sealing to be achieved after polynerization, is the conductivity
achievable. In this connection, different types of conductivity can be

di st i ngui sheslofoo#3tdshe materi al s under consi deration 10 hepeyEemnizzspondi ng

to the purpose for which they are

i ntended to be used. One of. the nobst

i nportant applications relates to the _production of gaskets on housi ngs,
or on sections of housings, printed circuit boards or the like, in order
15 to achi eve shi®el AHSRERS r Shecenduchiyh- fmeqicbey adrecteeragnet i c

waves. Exanpl eszof1 adipdia-ea) UsRY.A Ofe iU S €%§B§%ﬁ§gg powder , silver

powder or gold powder or appropriate dusts.

't °r§P&FsH possi bl e

to achi eve thePRhi@HEYeg dif bk brbagchovyevardngduaks sRGuradesf £om ot her
materials, suchy@s thasebased 5 copper, nickel, iron or steel,
S Fiably 2o 3%%%3@&@%_ S VEREEAPS WhFERe: can be

as long as these are suita

y cove r coat

used for the cov&Tide§ oPuEedyi ngeahanipd n propekeies Siswet ofs gotwh It is

al so possible tf&éﬁyﬁiaétgonSPndHﬁéingﬁﬂﬂﬁhlckﬁ§’b%ucggﬁis%QQSe gggd on

glass, mca or plastic, as long as t

ese ‘are coat ed 2r el

described abovedn@ierhéatiert ricahec swadurtivity oichieebparticl esishich is
required for Eﬂpdﬁﬂ@c&@éhlOnifﬁferEHhs Eybes | %facgbﬁaggkivity can be
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distinguished for the materials under consideration
here, corresponding to the purpose for which they are

intended to be used.

Cne of the most important applications relates to the
broduction of gaskets on housings, or on sections of
housing;, printed circuit boards or the like, in order
to achieve shielding with respect to high-frequency
electromagnetic waves. Examples of admixtures used for
this are nickel powder, silver rpowder or gold powder or
appropriate dusts. However, it is also possible to
achieve the shielding effect using powders or dusts
made from other materials, such as those based on
aluminum, copper, nickel, iron or steel, as long as
these are suitably covered or coated. Materials which
can be used for the covering or coating are again
nickel, silver or gold. It is alsoc possible to use
nonconducting particles, such as those based on glass,
mica or plastic, as long as these are coated or covered
as described above and the electrical conductivity of
the particles which is required for an application of

this type is achieved.

There is also substantial design freedom with regard to
the shape of the particles. Besides regularly or

irregularly shaped compact particles, there is
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30 There' Is al so sub'stantial desi gh freedomwith regard to the shape of

the particles. Besides regularly or irregularly shaped conpqygr%%% 4cl es,
there i s SUBSTI TUTE SHEET (RULE 25) 9 June 2004 WO 01/ 43146 PCf’ /11371
- 6 particular interest in fibers which allow the strength of the '
pol ymeri zed and thus cured final produce to be increased significantly. It
is clear that, depending on the fiber material used, a suitable coating or

covering 5 Riséya@ N be present. Another inportant group,iafmpw'ht_;ﬁbl e

adm xtures is that of particles based on graphite, in particular nickel-
,graphite or ferrite, which are extrenelyseffective in absorbing the

el ectromagneti c_waves. These are 10 therefore used in el enments which both
danp or seal an8**hivRldm HECEFbmagnéiberacvhirh & fdwnalhegrsuma-of~

adm xtures is useédthe bBDRyEVEL dhRer n ivity-.The material's used for
this, for exanple _al uﬁi num oxi de a{%lztor%g, %%8n ftcl)ﬁﬁéepﬁmﬂ‘agne%i B have

15 particul arl y AFERRIHeSHERLEoRARIELY vility isThdser thie theengmher i@l S
descri bed abovethareiher teek@r i Rfpard iL; r filling materials when
3 b2 Bifdnil ?O?%lélgcg’ﬁdt?&’re%n%aste i's

adm xed vvithsthe base elastoner. The structuré o
usual Iy that® 2B%3F 3IFHE P& RR®™®#R%es a si ngl e- conponent material, which

cures under anbient conditions at roomtenperature. The curing tinme my,
i f desired, be AhotheneohpbytexpPogté®pr of suitable admixtures is ‘that

of particles based on graphite, in particular nickel-
graphite or feirite, which are extremely effective in
absorbing the electromagnetic waves. These are
10 therefore used in elements which both damp or seal and

have an electromagnetic action.

A final group of admixtures is used to improve thermal
conductivity. The materials used for this, for example
aluminum oxide (Al,0s), boron oxide or magnesium, have
15 particularly high thermal conductivity. These, like the
materials described above, are in the form of particles
or filling materials when admixed with the base

elastomer.

The structure of the conductive paste is usually that
20 of what is known as a single-component material, which
cures under ambient conditions at room temperature. The
curing time may, if desired, be shortened by exposure
to heat, in order to optimize the production process
for mass production. The conductive paste may moreover
25 also be thought of in a manner known per se as a two-

component material.

In one specific example of an application it is
intended that the conductive paste be used for the
production of a flexible gasket for an
30 electromagnetically shielded housing. Using a

controlled-path nozzle, a paste of the material is
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to heat, in order to optimze the production process for mass production.
The conductive paste may noreover 25 also be thought of in a gggReseggnown
per se as a two- conponent naterial. In one specific exanple of an
application it is intended that the conductive paste be used for the
production of a flexible gasket for an 30 el ectromagnetically shiel ded
housing. Using a controlled-path nozzle, a paste of the nmaterial is

SUBSTI TUTE Skibliisaa&ULE 26) 9 June 2004 WO 01/ 43146 PCT/ EPECt/EiiddAia7: 7
applied directly to a part of a housing in the region in which the housing
has a joint to be sealed- During discharge of the plastic material,

conputer-contro . handl i equi pnment is used to nove the nozzle across
5 the part of t ésﬂ%ﬁ%i ng.'ecfﬂg’ \Fgﬂ GeiRdF ooty & diqupd ngndvernirt rek:nazzl e and

housi ng part isidewdiohnele byoudiiey Ha%CQSi {34 n@f ttoh%gpas%t 8. DY pine. amount
and velocity o ;L be. nat e?ra'g al, discharging fromthe die, aby the CTross-
-sectional area ol tHE T ¥ pRSRPSHY Midegést r edompeter-i®rseotien of the

gasket to be prhaudkihean meh@ NRK t i al., e_strand of
@lqlbl}{:) %d OEO ﬁ&@ﬁ{% ﬁlD_ZIQ alcf?%ﬁs at

mat eri al di 5§e”§§g i_n i:hi s_wa pol yneri zes under anbi ent con :
room tenperature. THIS pPbcddbr ePt%iidd-a Flet atviedeEytyomf 15etameye but can

be accel erat ed hyvenitr bt efo£XROSIHE hdusRAlpart is determined by
the viscosity of the paste, by the amount and veldcity

_of the material discharging from the die, by the cross-

sectional area of the die passage, by the desired cross

10 section of the gasket to be produced and by the makeup

of the material.

The strand of material dispensed in this way
polymerizes under ambient conditions at room
temperature. This procedure takes a relatively long

15 time, but can be accelerated by controlled exposure to
heat.

The starting material used is polyoxypolyoclefin with an
admixture of a powder made from electrically conducting
particles. The material is a single-component material
20 and cures under ambient conditions at normal room

temperature.

Another important application for these materials is in
the production of contact pads, which may per se have

any desired shape, for example may be an area or a dot.

25 A comparable method is used to produce a heat-
conducting contact element, and here the paste
comprises an admixture of particles with high thermal
conductivity. The resultant element has a high level of
thermal ceonductivity and prevents build-up of heat on

30 the surface used.
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The starting material used is pol yoxypolyolefin with an adm xture of a
powder nmade fromelectrically conducting particles. The material is a

si ngl e-conmponent material 20 and cures under anbient conditions at normal
room tenperature. Another inportant application for these materials is in
the production of contact pads, which may per se have any desired shape,
for exanple may be an area or a dot. 25 A conparable nethod is used to
produce a heat conducting contact elenment, and here the pastechHﬁﬁpgés an
adm xture of particles with high thermal conductivity. The resultant

el ement has a high level of thernmal condetivity and prevents buil d-up of
heat on 30 the surface used. SUBSTITUEEa?HEET (RULE 26) 9 June 2004 -8
Clainms 1. A conductive paste for the elecfrical industry conprising an

el astomer and an adm xture of conductive particles, wherein the el astoner

s of the polyoxyRol Yl &14: LUPBast?s Ak Wife Q1 OULRT BIRinds AP -~ S O
comprising an elastomer and an admixture of

conductive particles,

wherein the elastomer is of the polyoxypolyolefin type,

as in the formula:

wherein R is alkyl, R' is alkyl and POP is a
peolyoxyolefin.

2. A material as claimed in c¢laim 1, wherein R is

methyl or ethyl.

3. A material as claimed in claim 1 or 2, wherein R!

is methyl or ethyl.

4. A material as claimed in claim 1, 2 or 3, wherein

POP is polyoxypropylene.

5. A material as claimed in any of claims 1 - 4,
wherein the admixture is composed of electrically
conductive particles.



wherein Ris alkyl, R is alkyl and POP is a polyoxyolefin. 2. A material
as clainmed in claiml1l, wherein Ris nethyl or ethyl. 3. A material as

claimed in claim1 or 2,wherein R is nmethyl or ethyl. 4. A material as
claimed in claiml1, 2 or 3, wherein POP is polyoxypropylene. 5. A materi al
as claimed in any of clains 1 -- 4, wherein the adm xture is conposed of

electrically conductive particles. 9 June 2004 -9 6. A material as clained
in any of claims 1 - 5, wherein the adm xture is a nickel poﬁb@ﬂ?zgpﬂver
powder or gold powder. 7. A material as clainmed in any of clainms | - 6,
wherein the adm xture is an al um num powder, copper powder, nickel powder,
I ron powder or steel powder, the particles of which have been coated or
covered with nickel, with silver or with gold. 8. A nmaterial as clained in
any of claing.l --AgGlateheatki ast kdadaecktin eag ebnpdsétsofl norfconduct i ve

particl es whigh haye pren.eaa GOVETHME NpofiRkel 1o 14 H8 ShLYAE "
with gold. 9. A nater?g as CPt%I nmed 1 n a?m}e% Rhere%!&e ﬁ'ue S‘%J) es are
fi bers made fAOAYASBOWAEEEA or plastlc 10. A material as clalned in any
of claimse 1 - 6, wherein the adm xture is a graphite powder, ferrate
powder or ni ckel -%aphl t e, powder.
. 7. material as claimed in any of claims 1 - 6,

wherein the admixture is an aluminum powder, copperxr

powder, nickel powder, iron powder or steel powder, the

particles of which have been coated or covered with

nickel, with silver or with gold.

8. A material as claimed in any of claims 1 - 6,
wherein the admixture is composed of nonconductive
particles which have been coated or covered with

nickel, with silver or with gold.

9. A material as claimed in c¢laim 8, wherein the

particles are fibers made from glass, mica or plastic.

10. A material as claimed in any of claims 1 - 6,
wherein the admixture is a graphite powder, ferrate

powder orxr nickel-graphite powder.

11. A material as claimed in any of claims 1 - 4,
wherein the admixture is composed of thermally

conductive particles.

12. A material as claimed in claim 1 or 10, wherein
the particles are composed of aluminum oxide, boron

oxide or magnesium.

13. An electromagnetically shielded housing which has

at least two parts which are joined together by a



11. A material as clainmed in any of clains 1 - 4, wherein the adm xture is
conposed of thermally conductive particles. 12. A material as clained in
claim11 or 10, wherein the particles are conposed of al um num oxi de, boron
oxi de or magnesium 13. An el ectromagnetically shiel ded housing which has
at least two parts which are joined together by a 9 June 2004 -10 gasket at
a joint, where the gasket is applied directly as a strand of the materi al
by neans of a die in the region of the joint to at |east oneQOW“FHQOﬁarts
of the housing, and pol ynerizes there said gasket being forned an

el astomer and an adm xture of conductivelparticles, wherein the el astoner
is defined as in claiml1. 14. A contact pad fornmed of an el astonmer and an
adm xture of conductive particles, wherein the elastoner is defined as in
claimi1. 15. dadleat @ondugoing pathaonprhei ggshateliastamriahddiaactly

admi xture of LONAUCELYAPRE! LS ST S] Mol NeaflasionPigis defifed as in
claim1, wherein t m xture i's conposed’ o ermal 'y conductive
particles. 16edidreadtcbhaudoing o aonbeastngnenodl adiommriandof aphe

admi xture Oflﬁﬂﬂgﬂﬁé'V§n83§5&9h%%1éﬁgﬂéﬂékéh§a18'a%%%@%'Bé&ﬂ&”fé%ﬂeas in
claim1l, wherein the particlés are conposed of al dm num oxi de, boron oxide
or nagneS|uman elastomer and an admixture of conductive partlcles,

wherein the elastomer is defined as in claim 1.

14. A contact pad formed of an elastomer and an
admixture of conductive particles, wherein the

elastomer is defined as in claim 1.

15. A heat conducting pad comprising an elastomer and
an admixture of conductive particles, wherein the
elastomer is defined as in c¢laim 1, wherein the
admixture is composed of thermally conductive

particles.

16. A heat conducting pad comprising an elastomer and
an admixture of conductive particles, wherein the
elastomer is defined ag in claim 1, wherein the
particles are composed of aluminum oxide, boron oxide

or magnesium.





