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of a contact element or of a heat-conduction element. This material is particalarly suitable for the production of EMI-RFI gaskets,
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properties. 9 June 2004 WD 01/43146 NON Sl LI CONE CONDUCTI VE PASTE FOR THE

ELECTRI CAL | NDUSTRY, AND I TS USE 5 Back round of the Inventio§ e 2004

PCT/ EPOO1I 1371 The invention relates to a conductive paste for tme

electrical industry and also to its use. Materials of this type are wdely

used and are needed in numerous applications. For exanple, the materi al

has 10 particular inportance in connection with the sealing of

el ect romagnetwedlasiss shi el ded housings in electronic devi casrpMii/elarem t

el ectronmagnetic radiation or can be disturbed by el ectromagnetic radiation

penetrating from outside. The housings are produced froman electrically

15 conducting material, or froma material coated so as to be electrically

conducting, in order to provide EM (el ectronagnetic interference) and,

respectively, RFl (radNON+sEOONEY CORbEtfBFEE&)reShhg! Ay and to in?roxe

el ectromagneti c conpati bi I . Ldesknown that 20 the region of the

joints atgmhich thgppartSE%Fxgégég%dﬁgﬁﬁﬂaﬁre i et USEn al so be gi ven

shielding by using gaskets made froman electrically conducting flexible

material . An efacgbecaid afmaher iate@fidhi s type is known from 25 US

4,011, 360. Fhis known material 1s based on an el astoner, typically a

S cone rubbermgaterieabiol Lh1a80s 24 X VLSSl eSSl Y conguct i no
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
10 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
15 conducting material, or from a material coated so as to
be electrically conducting, in order to provide EMI
{electromagnetic interference) and, respectively, RFI
(radio freque_ncy interference) shielding and to improve
electromagnetic compatibility (EMC). It is known that
20 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
25 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.

30 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)



material pol ynmeri zes when exposed to atnospheric noisture at room

tenperature 30 DE 43 19 965 C2 di scl oses the use of a materi %Jgﬁe%@f
type for the production of the housings described at the outset. e
starting material is extruded as a SUBSTI TUTE SHEET (RULE 26) 9 June 2004

WO 01/ 43146 PCT/EPOQ 11371 2 _ strand of paste directly in the region of
the Jo_-- onto one of the parts of the housing, and uolvner;.zes there

to formthe gas@bissThi s process is also known to the skipdpghoppiker as
the formed-in-place-gasket 5 process. Materials of this type wt 7
el ectrically conducting particles are noepeover used for form ng contact
points -or contqﬁg areas, known as contact pads. They thus take on the
function of contatt 8 etentdSt2 St T e Yal Wb bYsFBFECE 0 Cdsecichei avald y
conductive partdmteesren off defe pa-fher MWl HoRskREWag Lhe(frl. . nads.

f

These have the td sk otc di_ssi pa}ﬁti ng, for exanple, eat froman el'ectronic
conponent and ofﬁﬁﬁgsiﬁgf?ﬂ%1:§hﬁ@5#6ta Ebt i prpPaEsendft lenekwwit e nost

i nportant 15 examel essioflllelle appiceeal i2@n itheéd MECHRAN-QEESSL ULy d.n  which
t he heat gengrated bg the processor is to be passed to a cooling carrier

exposed to a’fak °BEEPrte their undi sputed useful properties, materials of
this type based on silicone have sone di sadvantages. 20 In this connection

a particular prdpitemiadst lveft thes 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 méchanically, the
deposited silicone o0il film can completely prevent

30 electrical contact. Despite the recognized good

properties of silicone-containing materials, they have

SUBSTITUTE SHEET (RULE 26)



silicone has the property of emtting gaseous nmaterials wth short

nol ecul ar chains. These constituents condense on (adjacent) netal parts or
cold sections of surfaces. The silicone oil deposit insulates the 25
surface (nmostly 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 nechanically, the deposited
silicone oil filmcan conpletely prevent 30 electrical cont aétdun Bﬂte

t he recogni zed good properties of silicone-containing naterials, they have
SUBSTI TUTE SHEET (RULE 26) 9 June 2004 --33-therefore been largely

el i m nated by |.ephon i.n ry.+ Ano I .pt.obl IS At he silicone
oil film dré%'%%%#??giﬁggﬁr%afﬁgﬁ‘dﬁ%%f%%ﬁ%$e§h%yégr a&gﬂ- |%ﬁeproblen1is
particul arly isvdwentyin the notor vehicle industry, where surfaces are
frequently painted or coated. Even small anounts of a silicone deposit are
sufficient to inpair paint adhesion. Sumary of the Invention The object of
the present iAneiHtebneroblrer dortdato the ovidecansacddi filot the type
mentioned at desOuLseiy kRpihnGh dille piebiean desehidedayes been; «

elimnated. The material provided should _be capable of unrestricted
appl i cati on WPl ¢Bt HF nPRGHLKE1GE0F RoPePRF ed Dot hesMatenardlasede

materials as iRNidOred dhelrbe sQuirsRies ALEOT di-egli¥ntay gelette®fothe present
' nvention coated. Even small 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:




provi des a conductive paste for the electrical industry conprising an
el astonmer and an adm xture or conductive particles, wherein the el astoner
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 alkyl and
POP is a polyoxyolefin. Detail ed Description of the Preferred Enbodinents
The invention is based on the concept of using, instead of silicone
el astoner of the pol yoxypolyolefin type or a member of the p@h&@?éppﬁ
famly, as in the formula: RRt -SI--POPSI 0 O0OR PF/ n 9 June 2004 WO
01/ 43146 - 4 PCT/EPO0O/ 11371 where R is-8kkyl, preferably nmethyl or ethyl,
where R is alkyl, preferably nethyl or ethyl, and where POP is a
pol yoxyol efin, preferably

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:



pol yoxypropyl ene. 5 This material has excellent nechanical properties and
is particularly suitable for the fornmed-in-place-gasket procgggnd sodpke
sealing elenments or danmping elenments for housings of electronic or

t el ecommuni cati ons devices. 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

manual |y or wByi¥eYys of conmputer-controlled equi pnent or r@beksyoniE
excel l ent properties of the material also nmean that 15 it can.ﬁe processed

by further processes known per se, such_ags (nold) casting, spraying,
di spensing or printing. Finally, the material has good environnental
conpatibility, &hefe Rtis =ikvde brefeimilpgarshando?Cdont,oxic. In addition,
no hazardous gases of any type are produced in the event of a fire. Since

the novel nateriwBbrbSre PASHG1I toiSedl y .to.process and can be
shaped as desired Ey t he progéés?ng %ﬁéﬁ? dse?@étr%%é333@0v3?°Secondly, Its

25 viscosity is such that, specifically if the formed-in- place-gasket
process is used“BERE di n&tRsi ondls st abi | i tHolysEyoRefsns and gredtiweddyi s

sufficient for pbly@xytctylenkts profile without the use of any additional
pressures. The polynerization can therefore take place 30 under anbient

conditions. SUBRLL TURE SHERT {RVLE, 28) & Une.200 o 01/ 43146
r and
_is particularly suitable for the formed-in-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.

SUBSTITUTE SHEET (RULE 26)



PCT/ EP00111371 - 5 The admi xtures of conductive particles rerese:

filling material which permts the desired prcperzy :c be ac# é?bddq t he
product by varying the amount, sire and makeup of the particles.

I nportant issue, 5 besides purely nechanical properties such as the
flexibility or the sealing to be achieved after polynerization, is the
conductivity achievable. In this connection, different types of
conducti vi t ywoansdses di stingui shed for the materi al s undercrarmiger ati on 10
here, corresponding to the purpose for which they are "intended to be used.
One of the nost inportant applications refates to the production of
gasket s on housings, on sections of housings, printed circuit boards or
the like, in ordef fﬁmﬁétaéﬁﬁeV€?sﬁpéﬁuchgwwmtﬁarmesbest teihisgh-f r equency

el ectromagnet i czxyavie ggg@g@ggs Af -ad e f.or . this are nickel
powder, silver pomdgﬁgor gol d powd %? %%%ig%%ﬁglr 54 88sPECPEOWeveT, it is
al so possi bl e the ehiasrd Fﬁet§h|Eruﬂwgﬁebfeﬂﬂryxagnghpowﬂenﬁrprsﬂﬂ@ts 20

nmade from ot hera @t gfd@hg, sECh ed alun1nun1 copper,
ni ckel, iron or steel, a% | ong g%§ g%% g?% sul amﬂf %578 Fedd %Oated

Material s whi chPesigieshe nusedyf omed;ﬂn%nmler imrprertieat | mgclr eagatme ni ckel,

silver or gold.gidxiir313k$0 PPSSiple 25 nonconductin par i cl es, such
as those based onzgiass y m ca orép %éﬁ#%?% %O % a§*® ﬁggg“ar% Tt ed or
covered as deRGWEFizBEIenants tthe éioeductcmitzccatduetrahlw of tihe

particles mhlCftdﬁhe&%ﬂﬁhfediffﬁér%ﬂtapeﬁﬁégu'd%n 9&nduct1v1tv can be
distinguished for the materials under consideration
10 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
15 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
20 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
25 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.

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

irregularly shaped compact particles, there is

SUBSTITUTE SHEET (RULE 26)



this typé I s achi eve'd. 30 There is al so substantial desi gn freedomw th

regard to the shape of the particles. Besides regularly or ¢ i RBHaar Y
shaped conpact particles, there is SUBSTI TUTE SHEET (RULE 25) 9 June 2004

WO 01/ 43146 PCT/EPOQ 11371 - 0" particular interest in fibers which allow
the s _e~u-r of the polynerized and thus cured final produce to be
increased significantly. It is clear that, depending on the fiber material

used, a suit3RhsERFtINg or covering 5 nust again be presght Pumg_}lher
i nportant group of suitable adm xtures is that of particl esﬂrﬁas_e on
graphite, in particular nickel- ,graphitegar ferrite, which are extrenely
effective in absorbi nP the el ectromagnetic waves. These are 10 therefore
used in el ement Eaﬁ/{i?“é‘ﬁ Hot H F&RF L or s édbenndwh hav ez Hovel wnt reyvmagret i ¢
action. A final ofr eip b1 o dddd €5,d ed. Q4 nprove thernmal -~
conductivity- The mat ergi al s used %rd tStrﬁ% qrf%r%de@rr%ﬁ}{eprgilﬂh'r nath BRi de
(A1203), boron ORFERAHC FagResi et havd t1gspaderrutiat y ddmghdt her o8l
conductivity. ThreefitdKenaitheia BhgLd al ibed above, are in the form
of particles, or filling mterials \A%enasasgl%i%%gvf?%ﬁ% VasEveELREt ONner .
The structur? of“the? betPyeseifste is usually that 20 of what is known
as a single-conponent material, which cures under anbient conditions at

room t enper at ur&notiier important group 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

SUBSTITUTE SHEET (RULE 26)



curing time may, if desired, be shor t ened by exposure

to heat, in order to

optimze the production process for mass production. The conglygld ¥f4raste
may noreover 25 also be thought of in a manner known per se as a two-
conponent material. In one specific exanple of an application it is

I ntended that the conductive paste be used for the production of a

fl exi ble gasket for an 30 electromagnetically shiel ded housing. Using a
control | ed- pabhimnaezl e, a paste of the material is SUBSTI PoFEpdhidd ( RULE
26) 9 June 2004 WO 01/43146 PCT/EPOQO 11371 7 applied directly to a part of
a housing in the region in which the housiing has a joint to be seal ed-

Duri ng dlscharggp?%eéhg%fga.tlc mat eri al, conputer-controlled handling

equi pnent is use o

d%21% Riditosf 3 thamsgagt iof dhee deguskng. The

velocity of rel ati waichoveeenbuding0zz & i housi ng narh J.s detern ned by

of the mateéri al

the viscosity OéithiaﬁfSte q¥ t he anmount ‘and velocity
THEHS Oyt i P IaTes nagest pbnarompetenicdaiieodl edpassage,

di scharging from

by the desired bandkirk) eqefdmemtofist hesGaSKEt pd@e beLPr

adused gpd by 1 he

makeup of the paterial. The strand of material dispensed
& © oé&

pol yrmeri zes und&te arirent

Bt | BPRSg-r oBRe tvedpsitvuret TFeilstprecedure

takes a rel ati vedyenemy d hoiEle Datid CROuDEAGEEHEr AL ed PY O] qlallf ed

exposure to

i0

15

20

25

30

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
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
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
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.

A comparable method is wused 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

the surface used.

SUBSTITUTE SHEET (RULE 26)



heat. The starting material used is pol yoxypolyolefin wwth an adm xture of
a powder made 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

BS i’f the polyoxypol YO &hLP: L¥PBastdS Adk ke TOT UL BIRINBIsRF -- 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.



R | n wherein Ris alkyl, R is alkyl and POP is a polyoxyolefin. 2. A
material as clainmed in claim1, wherein Ris nethyl or ethyl. 3. A

material as claimed in claiml or 2,wherein R is nmethyl or ethyl. 4. A
material as clainmed in claim1, 2 or 3, wherein POP is pol yoxypropyl ene.
5. Amaterial as clainmed in any of clains 1 -- 4, wherein the adnixture IS

conposed of electrically conductive particles. 9 June 2004 -9 6.

material as clainmed in any of clainms 1 - 5, wherein the adnlﬁbWP€ZpQ4

ni ckel powder, silver powder or gold powder. 7. A material as clained in
any of claims | - 6, wherein the adm xt4#€ is an al um num powder, copper
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
mat eri al as ¢ ai néd natenyabdf asl gilmgmed -ir6, anywhefechatime ddm dure is

conposed of é‘ﬂ’fcﬁhéeaﬁ&ﬁﬁzgﬁle‘aiéf"f‘é %@19@%? g%%le‘?&at Per \‘3& gwth
nickel, with ver or wth go 9. A materia clai'med 1n cl
wherei n the QﬁHQQ%@eBOHﬁérflbers made from gl ass, mca or plastlc. 10. A
material as clainmed in any of clains 1 - 6, wherein the adm xture is a
graphite powder, ferrate |, , . ,
. 7. A 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



powder or nickel -graphite powder. 11. A material as clained in any of
clains 1 - 4, wherein the adm xture is conposed of thermally conductive
particles. 12. A material as clained in claiml1l or 10, wherein the
particles are conposed of al um num oxi de, boron oxide or nagnesium 13. An
el ectromagnetically shi el ded housing which has at |east 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 material by nme&ndingf2084 dj e
inthe region of the joint to at |east one of the parts of the housing,
and polynerizes there said gasket being-fior-ned an el astoner and an

adm xture of conductive particles, wherein the elastoner is defined as in
claim1l1. 14. A contact pad forned of an el astonmer and an adm xture of
conducti ve payasketsatwaefeintt hevhestastloregasketefisnedmsied ¢iaeatly 15.

A heat conducid ng Q@Paﬁg”B“fi ﬁhﬁgﬁa&eﬁe}fﬁ rEnéQ s, OF %dflifi% g Ohe

conductive particles, erein astonet I's defined as in claim],
wherein the ERBASEuPE Ehecimpddedofat hbeaat| gneomdudtis oaps t £l Bhe 16.

A heat condugidngi R@d SARPHLIVRG AL L asiorBr s34 ?agmmagiﬁge £brmed
conductive particles, wherein"the elastoner s defined as inTlaim]l,

wherein the Huare+aseengre2Bemeds LB IRI AlinFerPyet it drBexigtesor

magnesi um 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.



